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Background & Introduction
 Small Business Owner of Lean on Sigma, LLC, a consulting agency dedicated to 

providing a pathway for change within companies on any scale; leaning on the 
foundations of Six Sigma and Lean methodologies to inspire and create change agents.

 Proud ASQ Sigma Black Belt & ASQ Temecula Chapter Publicity Chair Board Member.

 Chemistry Graduate from the University of Tennessee 2015 (Go Vols!)

 Published Co-Author in The Journal of Polymer Science

 North Carolina State University Certified Kaizen Leader

 Certified Guaranty Company (CGC) Authorized Verifier for Quality

 Twitch Streamer & Affiliate (we are live now!)



Leaning On Sigma

The Mission: to create and inspire change in the way we approach and think of processes, to 
shift and pressure company culture to grow and adapt – creating stronger teams with better 
communication, to drive continuous and on-going improvement.

Core Values:

 Driving Change, Efficiency & Improvement

 Building Relationships & Communication

 Growing Business Culture with Results

 Empowering Creative Problem Solving

Always be ready to learn. Bring to the table the mindset of collaboration to others by understanding together 
the projects and working to improve in a positive open environment. Be a leader, solve problems by being 
aware of your surroundings, and never give up, there will always be an answer.

Seek continuous improvement. Lean Six Sigma offers structure to as a group keep 
improving continually while having a guiding source that will continually point 
towards True North. Like a compass following the magnetic lines of the world, 
company values and qualities are meant to instinctively guide us to our goal. With a 
proven structure, we can all learn, and from the bottom to the top, we can make a 
difference.



Previous Work Experience

 TVA Weekend Academy: Tutor Leader

 Black Carpets: Carpet, linoleum, tile installer

 Pizza Hut: Shift Leader

 Elavon: New Merchant Software Instructor, Software Technical Support

 Koide: Chamfering Machine Operator - ISO9001 Certified – 96 M units /yr.

 EdFinancial: Debt Management Coordinator

 CM Games: Conversion of a Toy store into a Video Game/Card store

 Vanderbilt Mortgage and Finance: First Contact Account Manager

 Cone Denim – International Textile Group, Elevate Textiles: Lean Six Sigma Plant Facilitator, 
Research & Development Chemist; ISO9001 Certified; Greensboro, NC

 Cone Denim Parras: Finishing Department Manager, Lean Six Sigma Department Leader,
Technologist, Chemist; ISO9002 Certified; Parras, MX

 Lean on Sigma: Training Consultant, Business Developer, Translator, Tradeshow Manager



Previous Game/Life Experience
Gaming:
 Halo 2/3: Semi Pro; Major League Gaming (MLG)
 Fortnite: Epic Games Content Creator, Twitch Affiliate
 World of Warcraft (WoW): 2nd in the US, 9th in the world; Tank/Healer
 Magic the Gathering: Top 10 TN, top 250 US; 2k+ rating
 Starcraft 2: Masters Protoss
 League of Legends: Platinum S3-7, UTK 2nd Place Collegiate League
 Counter Strike GO: Supreme Master First Class (top 1%)
Fun Facts:
 Deftones album “Ohms” – Listed in the special thanks section

 Lived next to the 2nd oldest vineyard in the world, 1st oldest in the Americas, Casa 
Madero, Parras Mx.

 Talks like Mickey Mouse! (Same birthday as Walt Disney himself, 12/5)

 Walked around NYC with an over $1 million piece of artwork – Original cover of 
Frank Miller’s “Batman: The Dark Knight Returns”

 Grandfather was a Korean War Veteran which installed Jupiter Missiles for the 
Chrysler Corp. in Italy, Turkey during the 60’s, retiring from both the Apollo Mission 
as an Engineering Team Leader and from the Tennessee Valley Authority (TVA).



Let’s talk Denim. (Finally)



*Retrieved from: Whiteoakshop.com/pages/about





Denim 101 & Virtual Tour!
 Yarn

 Warping

 Dyeing

 Beaming

 Slashing

 Weaving

 Finishing

 Sanforizing

 Inspection

 Quality Testing



Yarn 
 Opening & Cleaning

 Carding

 Drawing

 Roving

 Link Ring Spinning

 Winding

 Open End Spinning



Warping
 In the warping process, 300 to 450 packages of yarn are placed on a rack called a 

creel. 

 The yarns thread through the creel to the front of the machine where they are 
separated and paralleled as they pass through a comb. A lease is inserted to 
guarantee the paralleled yarn is in order.

 The ends are pulled simultaneously through a tension device, then condensed 
through a trumpet and wound onto a ball warp, which will be sent to dyeing. This 
process is necessary for long chain or rope dyeing and is unique to denim.



Dyeing

 The warp yarns are dyed before the fabric is woven.

 Rope dyeing, or long chain dyeing, is a process unique 
to the application of indigo. The ball warps are loaded 
at the entry end of the range and are processed 
through a series of boxes, which contain dye. 

 After each box or dip, the ropes are exposed to air in a 
process known as skying, where oxidation of the dye 
takes place. When the ropes come out of the first dip in 
indigo they are bright green, but immediately begin to 
turn blue as oxygen returns the dye to its insoluble 
state. Several dips are required to build a dark shade. 

 At the end of the range, the yarn is passed over steam-
heated cans for drying. The ropes of yarn are then 
coiled into large tubs ready for the beaming process.



Beaming
 The purpose of beaming is to separate 

and parallel the yarns from the original 
rope from and wind them onto a 
section beam. 

 Dyed Yarn, ran quickly but had to see 
the stops and repair by hand, due to 
the intense ness of the position was 
paid highly. 

 The rope is pulled from the tub and 
brought forwards to a comb where the 
warp ends are separated and 
paralleled. 

 The strands of yarn are straightened where tangled, tied back if broke, and wound onto 
what is called a section beam for the slashing process.

 Generally it takes 12 section beams to make the warp for a wide fabric.



Slashing
 In preparation for weaving, a protective coating of starch called warp size is applied 

to the warp yarns. This coating is applied to give the warp yarns the strength and 
flexibility to withstand the stress and abrasion of weaving. 

 6 - 12 beams were combined here to develop a full loom beam. Keeping individual 
strands in still consecutive order. 

 After the yarns are dipped in sizing they pass through squeeze rolls and onto steam 
filled dry cans, then through a series of separator bars to break them apart, and 
finally wound onto a warp beam that will be used at weaving.



Weaving
 Weaving - Types of Looms: 

Nissan (air jet) 35 ypm
Sultzer (Rapier) 28 ypm
Shuttle (X3) 12 ypm

 Weft yarns (fill) are interlaced with the 
warp yarns during the weaving process. 

 The warp yarns are controlled 
individually. 

 Part of the warp yarns are raised and part 
are lowered to form an opening called a 
shed. In typical denim weaves either ¾ or 
2/3 of the warp yarns would be raised 
(3/1 or 2/1, respectively). 



Weaving (cont.)
 To form the interlacing the weft yarn is inserted into the shed. High-speed looms propel 

the weft yarns through the shed in different ways depending upon the machine type. 

 Some weaving machines use small projectiles to pull the weft yarn across; other looms 
use a jet of air to propel the weft; still others pull the weft by means of a rapier. 

 The yarn is cut after each pick, or weft insertion, to produce a fringe at the edge of the 
fabric. A warp of more than 2,000 yards is woven into one continuous roll of fabric ready 
for finishing.



Vintage Shuttle Weaving
 In shuttle weaving the shed opening of the warp is created in the same way as on the new 

looms; however, the weft insertion method is different. 

 As the name applies, a shuttle carries the weft yarn back and forth to form the weave. The 
selvage formed in this process is called a "fast selvage" because the weft yarn is not cut 
after each pick. 

 The fabric produced from these looms is referred to as "selvage denim" and is typically sold 
at 28" to 31" in width.

 Slowest, but highest price per yard. ~$7.00



Finishing
 Finishing involves processing the fabric though a continuous range where desired shrinkage 

and stiffness levels are achieved. 

 Finishing also gives the fabric a desired surface effect and sets the desired width. 

 Conventional Dye House - Multiple different machines. Guaranteed to be processed.

 Includes: Mercerizer (Caustic treatment for luster, strength, and receptiveness to dyes), 
Tenter Frame (application of chemical finishes including anti-microbial & overdye pulled to 
width), and Cans (for x3 fabric).

 Process possibilities:

 Singeing

 Desizing

 Scouring

 Bleaching

 Mercerising

 Dyeing

 Width Control



Sanforizing
 The warp shrinkage of the fabric is established at the Sanforizer. 

This is accomplished by a rubber belt section that is compressed 
while the fabric passes over it, bringing the fabric to its desired 
dimensions.

 Denim has a stronger skew curve due to the 3/1 weaving process, 
a typical weave pattern would require less skew.

 It is during the finishing process where skew is added to the fabric 
to prevent leg twisting in garments. 

 Cone Denim was the first manufacturer to apply skew to fabrics. 

 Skew is shown as:

*b = skew
*d = width



Inspection & 3n1
 In addition to the quality testing and 

inspections conducted throughout the 
entire manufacturing process, 100% of 
the fabric is inspected at tables after 
the finishing process. 

 Inspectors enter errors into a computer 
which analyzes the defects and is able
to print out an optimized map of all 
problem areas with instructions on 
where to cut out pieces of damaged 
fabric. 

 The final step before storage/shipping 
is the “3n1” roll up system which 
includes removal of defects, seams for 
recombining cut pieces, and a final 
inspection of the fabric.



Testing
 Chemical testing lab - Process controls are in place on every major facet of wet 

processing from dyeing through finishing. 

 In the physical testing lab, sophisticated equipment and skilled lab technicians ensure 
established quality standards are met. 

 The physical testing lab monitors shrinkage, 
weight, strength, and other physical properties. 

 The shade room monitors color while the dye 
lab monitors all dyes and chemicals to verify 
they meet established guidelines and 
standards.

 Samples from each roll are washed according to 
customer wash targets. 

 A color measurement instrument reads the 
samples and prepares a sequence for shipping by 
shade.



Questions on the tour? 

 The manufacturing process is complete! Now onto projects and development of Six 
Sigma inside of the facility!

 Next we’ll cover:

 VSM

 Kaizen

 Tough Projects

 Daily Management



VSM – Value Stream Mapping
 VSM - Measuring the metrics of each department following different processes to 

determine a current state. These metrics are then used to develop a future and ideal 
state while also identifying possible “bottlenecks” in the production of any product, 
both manufacturing and inner office. The included examples were done from 
producing one roll of 2000 yards of denim. Time is in minutes.

 Can be taken from full facility to individual processes and vice versa.

 Overproduction vs. Waste considering system efficiency.



VSM – Value Stream Mapping
 Let’s talk about the important parts:

 C/T – Cycle Time: How often a product is completed
 C/O – Changeover: Process of switching from production of one to another.
 People – Number of people required to produce the product
 C/T w/Eff – Efficiency: Amount of cycle time considering the efficiencies of stops/other 

issues.
 TT - Takt Time – Synchronizes pace of assembly to match pace of sales.



What is a Kaizen Event?

Kaizen is a Japanese term meaning "change for the better" or "continuous improvement.

Kaizen events are short duration 
improvement projects with a 
specific aim for improvement; 
typically they range from a few 
days to even week long events led 
by a facilitator with the 
implementation team being 
predominantly members of the 
area in which the kaizen event is 
being conducted plus a few 
additional people from either side 
of the process and management.



Kaizen Facilitation
 Taking both sides of the process. Go and See. Let people 

know after! Make sure there is a schedule, and people 
from before and after the process are present. Get 
hands on with ideas. 

 Tool Box for creativity - But how do I keep the 
conversation going? What if we start to circle? (Make a 
note that it can be addressed later!)

 As a Kaizen Leader - prepare beforehand!

 DMAIC - Collect info about your projects. Analyze step is 
the Kaizen but the host collects the data before hand 
and has ideas prepared with tools to keep the group 
going, but can understand the flexibility needed based 
on the value of time to the topic. 

 Follow up meeting! Control - make sure you hear 
reviews of the process and agree that the project can be 
placed on interval review to come back with the option 
to implement quality checks at intervals.



Kaizen & Tough Projects!
 The largest, most notorious defect in the weave room was ropy. What is Ropy?  A loose 

piece of yarn pulled into the cloth measuring from 6” to 27”. 

 With NC State University leading, we hosted a multifacility kaizen event to address the 
issue.

 By using the Lean tool “Ishikawa diagram” (Fishbone) during the project we were able to 
select two focus points: 1) The duckbill was not catching the transfer yarn and fly always 
were being pulled into the fabric causing Ropy while running, and 2) The SOP for “Boxing” 
the loom (done by fixers during initial setup & adjustments) was not standardized across all 
fixers causing Ropy on startup.

 Through inspection, you could generally tell the difference in the two issues (even though 
both ropy) by looking at the type of defect in the fabric. Through inspection, generally half 
pieces of ropy were caused by wild yarn from the clearer assembly not being set correctly, 
and full pieces were from a bad start often due to misboxing the loom. Both were 
previously called ropy but then the distinction was used for future analytics. 

 The Ropy Kaizen was broken into two teams which included: implementing different yarn 
fishbone hooks on the shuttles, stronger brushes on the yarn end holder, and for project 
two the development of a vacuum system for the looms.



Kaizen & Tough Projects!



Daily Management
 Daily management is the system that provides the ability to manage departments, functions, and 

processes, wherein processes are defined, standardized, controlled, and improved by the process 
owners.

 The daily management journey at White Oak started with the desire to have a real time tracking 
method for the X3 fabric.

 Old Practice: Greige roll doffed, finished, inspected, and a report was sent to weaving regarding 
quality of the roll. (1 week for info)

 New Practice: Greige woven fabric is inspected in real time every 1-2 hours. (Instant info)



Evolution of Daily Management
 Initially the displays were intended to track a month’s worth of information.

 Quickly we realized waiting a full month was too long to identify potential problems in 
the weave room. We needed to be more proactive.

 This brought the idea of separating the chart into different quadrants which went from
every month, to two weeks, to every week, to daily, and finally to every 1-2 hours.

 Even when we reached hourly quality checks, we were still having issues making the 
quality checks relevant to the weavers. A collection of information can be pointless 
unless it is being utilized correctly. The next iteration of daily management was to 
separate the hourly overall quality into a per weaver overall quality.

 The quality rounds were presented in large charts that were viewable by everyone in 
the weave room. The weavers could not believe the off quality that was being 
produced, and began asking to be shown the defects. What a dream!



War Room
 Determining your KPIs that determine and directly correlate to problems down the line 

that can be address sooner rather than later.  

 Since the facility was so large, the room was used as daily meeting point for all process 
managers which included visuals for metrics. 

 Lagging to leading indicators

 True North

 The room also served as the training room and Kaizen room for meetings. Six Sigma 
projects and updates were posted in this room and in the process areas. 

SUMMARY OF KAIZAN EVENTS

Date of First Time Action Item Follow UP Follow UP

Name of Event Event Attending W/O Attendees Goal % Complete First Second

1 Finishing Can CO 2/11/2016 4 4 Reduce C/O Time 100% 2/18/2016

2 Weaving Swatch Reduction 4/28/2016 4 2 Reduce Rag Waste 100% 5/19/2016 7/6/2016

3 Beaming Coiler Room 5/25/2016 7 4 Reduce Soft Waste 100% 6/8/2016 10/5/2016

4 Training Session 8 Wastes 6/10/2016 11 6 Training 100% Training

5 Weaving Ropy 1st 7/27/2016 14 3 Reduce Ropy 5% 100% 8/4/2016

6 Slashing Marker CO 8/4/2016 9 7 Reduce Soft Waste 100% 8/10/2016

7 Weaving Ropy 2nd 9/8/2016 8 4 Reduce Ropy 15% 100% 9/22/2016

8 Finishing Holes/Bruised/Contam 9/13/2016 10 5 Reduce Holes 50% 80% 9/22/2016

9 Weaving Abrasion 10/4/2016 16 1 Reduce Abbr. Irr 50% 80% 10/13/2016 10/26/2016

10 Finishing Skew Line Waste 10/25/2016 20 2 $25000 Rags Waste 70% 11/17/2016

11 Training Session 8 Wastes 10/25/2016 7 6 Training 100% Training

12 Weaving Thin Places/Quill Marks10/28/2016 10 3 Reduce TP/QM 50% 81% 11/9/2016

13 Finishing Warp Shrinkage 12/8/2016 12 4 Reduce WS 25% 20%

14 Training Session 8 Wastes 12/21/2016 14 11 Training 100% Training

15 Training Session 8 Wastes 12/22/2016 11 9 Training 100% Training

Total 157 71



Lean Methodology
 When implementing Lean Methodology depending on the level of the company - some will have no low 

hanging fruit. Remember to use your tools to continue to dig deeper into problem areas.

 Driving the culture of development is just as important as improving the process, & remember, people are the 
most valuable asset. 

 With redeveloping culture from the top down while teaching and encouraging strong perceptive awareness, 
we can instill leadership qualities into every employee from the bottom up, and we will see that with the 
balance of the people (Lean) and analytics (Six Sigma) there is a structure that any organization can follow to 
improve and see continuous improvement from executive office to manufacturing floor. While remembering 
that the goal is not to remove current people resources, but give more time for quality and growth.

 The goal is to eliminate waste while reinvesting our resources back into the pool keeps us growing!



Trivia Quiz! 
Let’s see what you know about denim!



1. Grab your phone!

2. Go to Chrome or Safari and 
join to play by going to: 

kahoot.it

3. Enter the game pin we are 
about to share on the screen!

4. Type in your nickname!



Thank you! Any Questions?


