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Lean Six Sigma Approach to Intelligent Mail® Barcode Quality
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Approach

An approach to improving Intelligent Mail barcode quality has been developed utilizing a three tiered methodology.  

Tier I
Experts
Glean best practices from proven IMb mailers
Tier II
Novice
Share best practices, help improve current acceptance rate                 and gain additional insight from mailers 

Tier III Uninitiated
Share and test best practices with mailers

IMb Mailer Locations

Tier I

A






B


C
D
E
Tier II

F


G



H
Tier III

No tier III site was identified or included in this report
Actions to-date

The Continuous Improvement MTAC 132 teams have visited (A), (B), (C), 
(D) and (E) mailer locations.  The preliminary visit to (A) was to provide the team with a working knowledge of the processes employed to produce mail products utilizing Intelligent Mail barcodes (IMb).   The team worked with local managers and staff at locations F, G and H to improve quality of IMb’s.
Best practices
This report details best practices utilized for producing IMb’s within the mailing industry based on interviews, observations, and data analysis.  Not all best practices apply to each type of mailer as differences exist in the type of equipment used to produce IMb’s.  Mailers also differ in product offerings.  This report is designed to communicate the best practice based on the equipment set used by the mailer.
Timeline

Site visits to mailer production facilities occurred between August 31, 2009 and October 14, 2009.  A preliminary report of Best Practices as issued September 21, 2009.  The final report to MTAC is complete and will be discussed the week of October 19, 2009.  

MTAC Work Group # 132

Issue Title:  Six Sigma approach to Intelligent Mail® Barcode quality

Expected Date of Completion:  11/1/2009

Issue Originator:  David Steinhardt / Pat Donahoe

Issue Statement:  To determine the best practices and work methods that allow for the production of the highest quality Intelligent Mail® Barcodes, that at a minimum achieves USPS tolerance requirements.

Impact on Other Issues or Procedures:  

USPS areas impacted: 

1. Flow of data envisioned for Intelligent Mail® Services

Mailing industry operations impacted include, but are not limited to: 

1. Bindery

2. Quality Control

3. Commodity products (ink, paper, etc) as they relate to Intelligent Mail®  Barcodes
4. Polly Bags
Desired Results:

An agreed upon set of recommendations that will be published and utilized by industry groups and individual mailers.  USPS will incorporate these recommendations into both training and communications material:

1. Review current practices, techniques, technology, equipment, workflows, and supply chains used to produce Intelligent Mail® barcodes.

2. Determine the best practices to produce the highest quality Intelligent Mail® Barcodes that meet USPS tolerance requirements

3. Catalog the best practices for distribution to industry groups and individual mailers.

Area of Focus:


Intelligent Mail® Barcodes

Sponsor(s):


Industry:  
Joyce McGarvy







Anita Pursley

USPS: 
 Tom Day



Pritha Mehra

Work Group Leader(s)
Industry:
Susan Pinter and Don Landis  

USPS:    
Tim O’Reilly 
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The following Supplier Input Process Output Customer (SIPOC) chart represents a high level overview of the processes for utilizing and applying IMb’s to customers’ mail.
[image: image2.emf]Process Name:

IMb Printing on Bulk Mail

Process Owner:

MTAC Member

Suppliers Inputs Outputs

(Providers of the 

required resources)

(Resources required 

by the process)

(Deliverables from the 

process)

Requirements Requirements

Client requesting *Material to be  *Documented in 

mailing mailed to receiver. required format *Correct name and Client that requested

*Address of mail *Documented in  address on each  mailing

piece destination required format piece

*IMb information *Correct format *Piece delivered on

*Date material must *Sufficient time time

be delivered provided to mailer

*Paper specs *Industry standards Mail piece with 

printed address and

USPS MERLIN acceptance  *Documented to  Imb

criteria mailer and loaded 

into MERLIN *90% MERLIN USPS

MERLIN equipment *Supplied and  acceptance

maintained

USPS

MTAC Mailer Transfer equipment *Stable platform to

hold the mail piece

Printing equipment *Capable to meet 

MERLIN reqments *Correct material Person receiving 

*Well maintained received on time the mail piece

*Robust design to 

meet the varied

thickness of 

catalogues and 

puffy letters.

Ink drying equipment *Optional to assure 

ink does not smear.

Operations  *Trained

manpower

Maintenance *Trained

manpower

Process Customers

(Top level description of the activity) (Stakeholders who place the requirements on 

the outputs)

Mail on 

transfer line 

approaches 

the IMb 

printer

IMb and address 

is printed on the 

mail piece.

Mail piece 

with dry 

printed 

address and 

IMb moves 

down 

conveyor for 

pack out.

SIPOC


The following Ishikawa or fishbone diagram contains brainstorming ideas as to reasons why Mailing Evaluation Readability Lookup Instrument (MERLIN) rates may achieve results below USPS standards.
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Mail Piece 

Assembly
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Mail 
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Ink

Compatible with 

printer

Compatible with 

Process speed

Belt speed in 

Sync with printer 

speed

Belt speed to 

Allow ink to dry
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If required

Adjust printer head to mean or
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Run of mail pieces.

Print quality must 

Meet IMb template 

MERLIN regularly 

maintained

MERLIN regularly 
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The following Critical to Quality diagram details factors effecting quality in IMb application and acceptance. 
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 The following Critical to Quality (CTQ) diagram details factors effecting quality in IMb application and acceptance.
Detailed images on next 4 pages
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Project Narme Project Nurmber Start Date
Intelligent Mail Barcode Quality 6/10/2009 =
Champion MBB/BE Mentar End Date

Tim O'Reilly Jesse Davidson 10/30/2009 =
Money Belt GB/BB Project Leader Area PFC

John Darmay Ernest Rodriguez | Headguarters Headquarters =l

Project Overview.

Develop workflows, processes and techniques to expand usage of Intelligent Mail Barcodes
by commercial mailers with xx.x readability rates prior to the November 1, 2009

Problem Statement

Not all commercial mailers are participating/applying Intelligent Mail Barcodes
Readability/Quality of IMB's are not conforming to USPS standards of XX.X3%. Best practices
for applying IMb's are not documented,

Goal Statement SMART (Specific, Measureable, Achievable, Relevant, Timely)
Publish catalog of best practices and work methods for mailers to achieve USPS IMb quality
tolerance requirements. Determine standardized industry IMb acceptance rates to attain a
minimun of 90% acceptance.

Business Case (includes Expected Business, Financial and Customer Benefits)

IMB provide diagnostic information for service performance, mailer performance and mailing
accounting

Scope

Scope of this project will be to determine best practices from up to 12 mailer plants, bindery,
quality control and commadoties.

Project Goals

Metric [paseline [Goal [Metric Notes [Risk [Countermeastres
(historic)

Project Team
Iname Role Functional Support |eMail Address _|phone Location
Ermest Rodrigue | Project Leader ernest rodrigue| 202 263-3262_| Headquarters
Tim O'Reilly | Champion tim o'reilly @usg| 202 260-5521 | Headguarters
Pat Danahoe | Executive Sponsol Headauarters
David Steinhard (| Subject Matter Exi dsteinhardt@ios MTAC

Bil Sampson | Black Belt willom 3 samp| 512 560-5962 | Headauarters
Jesse Davidson | Black belt Jesse adavidso| 202 266-7259_| Headquarters
30hn Darnay | Black Belt John p darnay@| 412 434-2097 | Headguarters
3im Uscker Black Belt James cuscker| 202 266-3087 | Industry
Anita Pursley | MTAC Represental anita.pursley @ Industry
Vike Kaminsky | Master Black Belt ichasl.s kamil 202 268-6472 | Headauarters
Tom Day Subject Matter Exi thomas.g.day@| 202 269-6200 | Headguarters
Pritha Mehra | Subject Matter Exi pritha nmehrat| 202 268-6049 | Headauarters
Susan Pinter (Arer| Subject Matter Exi| sgpinter@arand| 262 8535912 _| tndustry

Don Landis (Arand| Subject Matter Ex| halandis@aranc| 262 8535917 _| tndustry
Kuldip Goyal | Subject Matter Ex| culdip k goyale| 709 200-7263 | UsPS

otes
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The following is a swim lane style Value Stream Map of the IMb application and verification process.
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The following is the process map for the IMb print and verification process.
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The following are Standard Work Instructions for machine set-up for IMb application.
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The following are operator Standard Work Instructions for application of IMb’s.
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The following is a matrix of mailer IMb users participating in MTAC 132 for the development of 
“Best Practices” of utilizing and applying IMb’s.
	 
	Mailpiece Design
	Product Printing
	Co-Mailings
	Address List Management
	Address application (letter shop)
	Detached Mail Unit
	MERLIN

	Tier I
	 
	 
	 
	 
	 
	 
	 

	A
	X
	X
	X
	X
	X
	X 
	X

	B
	 
	 
	 
	X
	X
	    X
	X

	C
	X
	X
	X
	X
	X
	X
	 

	D
	X
	X
	X
	X
	X
	X
	X

	E
	
	
	
	X
	X
	X
	X

	Tier II
	 
	 
	 
	 
	 
	 
	 

	F 
	X 
	X
	X
	X
	X
	X
	   X

	G 
	X 
	X
	X
	 X 
	X
	X
	   X

	H 
	X 
	X
	X
	X
	X
	X
	   

	Tier III
	 
	 
	 
	 
	 
	 
	 

	N/A
	 
	 
	 
	 
	 
	 
	 


The following are preliminary “Best Practices” derived from Tier I mailers.
Application of IMb Best Practices

	#
	Job Preparation
	COMMENTS

	1
	Follow USPS Mail Preparation Total Quality Management (MP TQM) processes for producing quality mail pieces per USPS standards
	MP TQM is a voluntary certification process to utilize Total Quality Management principles in Mail Preparation.

	2
	Ensure that data file and bar code are set up accurately prior to release of work to operation
	Data is approved by account manager or client

	3
	USPS RIBBS website
	Validate IMb quality prior to releasing job to production

	4
	Compliance with USPS Clear Zone, Reflectivity, Readability and paper stock requirements
	Feedback to customer on any materials or product attributes which will cause readability problems

	#
	     Machine Setup
	COMMENTS

	1
	Ensure that correct feeder is selected for job
	Feeder dependent on mail type, e.g., flats, cards, or letters gauged by thickness of material.

	2
	Secure guide to ensure correct feed
	This step ensures that correct alignment during feed.

	3
	Determine need for ink drying process.
	Dependent on material absorbency

	4
	Ensure that previous job is deleted from queue
	Avoids running wrong job

	5
	Successfully run sample
	Sample should be verified for accuracy/quality

	6
	Confers with operators for lessons learned on running specific mail piece
	Feedback assures continuous improvement for mail piece quality

	7
	Minimize print head distance from product
	Excessive distance causes hooking of barcodes

	8
	Bleed ink prior to each job
	Assure proper ink flow through print head

	9
	Set Print Head 
	Adjust to accommodate thickest and slimmest mail pieces

	10
	Adjust feeder guides
	Proper alignment of guides to avoid mail pieces  jumping over guide rail

	11
	Adjust Kodak printer to spray 22 pitch font with 120 dpi by adjusting feed rate
	120 is not divisible by 22, so feed rate is adjusted to force 22 pitch font on 120 dpi printer

	12
	Use bottom compensating mail feeder table
	Allows for multiple thickness mail pieces to be feed at standard distance from print head

	13
	In-line verification system
	Utilize in-line verification system to “Build in Quality” of addressing and IMb

	14
	Adjust print head for pitch
	Diagonal adjustment of print head may be required to fine tune pitch alignment due to speed of feeder line 


	#
	     Feeder
	COMMENTS

	1
	Work the mail to ensure accurate feeds
	Fan pieces, induct air, etc.  This is the key point for operator effect on successful printing of IMB.  Being engaged in the proper feed and pickoff to provide quality and speed cannot be overstated.  Look for pieces stuck together and separate.

	2
	Cull damaged mail pieces
	Minimizes jams; 

	3
	Edge mail in stacker
	Discard damaged pcs, no replacement

	#
	    Sorter
	COMMENTS

	1
	Conduct quality check of material after bar coded is printer
	Looking for smears, blanks, skewed addresses, overall print quality. Discard machine damaged pcs, no replacement.  Stop machine if quality defects found and seek remedy.

	#
	    Quality
	COMMENTS

	1
	Use manufacturer OEM required ink
	Provides for optimum performance.

	2
	Validate readability of bar code on sample pieces
	Quality assurance methodology determines frequency of sample.

	3
	Hourly sampling and checking of mail pieces by someone other than an operator
	Continually assures mail piece IMb accuracy and mail piece quality

	4
	Use clear strapping material
	Clear strap allows for reading of address.  Note: Best practice is to avoid covering barcode with strap.

	5


	Use internal facing for quality feedback
	Facing slip provides input to Electronic Mail Improvement Reporting (eMIR) system to provide external feedback to the mailer of irregularities.

	6
	Mailers are certified thru Mail Preparation Total Quality Management (MP TQM)
	Voluntary in USPS quality process

	7
	Use USPS Automation Barcode Guide
	Assure compliance of USPS barcode specifications

	8
	Use loupe eyepiece for close range barcode detail
	Monitor and assure compliance with USPS barcode specifications

	9
	Monitor LED readout at Domino Jet Array printer
	Continuous feedback on quality while job is running

	10
	Sampling of barcodes during job run
	Operator checks a minimum sample at 5,000 pieces if not sooner based on visual inspection

	11
	Sampling traceability
	Operators provided flags to sample specific pieces of mail to assure quality

	12
	Quality during job run
	SOP for operator to check LED monitor and Print Quality during job run

	13
	Redundant verification
	Riffle bundles to check sequence number after printing before shrink wrapping

	14
	Sort verification
	Check sorting mark on mail piece to validate sort to correct route number

	17
	Hand held scanner
	Utilize hand held scanner to spot check IMb quality

	18
	Use OEM Fonts
	Limited choice of fonts used to less than 10

	20
	Camera
	Use in-line camera to check for presence and location of barcode

	21
	Envelope Window
	Addressing to 1/8 inch of window edge

	22


	Continuous Improvement/Lean Manufacturing/Quality
	Incorporating a quality function in the organizational structure provides focus to quality production

	23
	Validate 65 bars are present in IMb
	A valid IMb contains 65 bars

	#
	    Training
	COMMENTS

	1
	Continual hands on OJT Instruction by supervisors and experienced operators
	Commitment to training is a daily occurrence.  Feedback from eMIR systems is crucial if error occurs.

	#
	     Preventative Maintenance
	COMMENTS

	1
	Conduct manufacturer’s preventative maintenance program following OEM’s recommended schedule
	Eliminates potential equipment failures and ensures quality bar code.

	2
	Look for discoloration or graying of ink and replace as required.
	Replace ink every 3-4 months

	3
	Ensure transport is in good condition and free from vibration (chain tension)
	Eliminates potential equipment failures and ensures quality bar code.

	4
	End of Shift operator closes print head eyelid before blowing dust from transporter.
	Prevents contamination of ink.

	5
	Maintain cleanliness of print heads during breaks and lunches for water based ink.
	Operators are involved on regular basis in keeping machine running properly.   

	6
	Acetone ink is generally self cleaning so do not clean heads until required.
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SWIS

																		New  X Revision __  Date: 9 / 16 / 2009				Page ___ of ___		1		of		1						Dept.				Name

		Approved				Standard Work Instruction Sheet		Part No.										Volume Required: _______ / shift

								Name										Operator Number: _____ of ________

		No.		Work Description				Quality												Time				Takt Time				Standard WIP				SWIP =

Safety = 

Quality =						Cycle Time

								Check				Gage								Minutes		Seconds

		1		Pick up handful of product

		2		"Work" the handful												Fan pieces, induct air, etc.  This is the key point for operator effect on successful printing of IMB.  Being engaged in the proper feed and pickoff to provide quality and speed cannot be overstated.  Look for pieces stuck together and separate.

		3				Edge on table top		Visual										Cull damaged pieces

		4				Insert into feed stacker		Visual										Cull damaged pieces

		5				Edge in stacker as needed		Visual										Cull damaged pieces

		6				Separate at break points												Discard damaged pcs, no replacement

		7				Final IMB QC		Visual

		8				Strap and Palletize mail

		`

																		Total Time

		Safety Instructions		Tools:

				Certifications:

				Abnormality Response:

				Special instructions:
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SWIS example

																		New x Revision __  Date:_6_ / _12_ / _2002_				Page ___ of ___		1		of		1						Dept.

																																		Prod. 2				Anderson, J

		Approved				Standard Work Instruction Sheet		Part No.				WAC-2201						Volume Required: __110_ / shift																Mfg. Eng.				Kilne, P

		JA		PK				Name				Thermocoupler						Operator Number: _1__ of ___3___

		No.		Work Description				Quality												Time				Takt Time		245		Standard WIP		2		SWIP =

Safety = 

Quality =						Cycle Time		230

								Check				Gage								Minutes		Seconds

		1		Pick up raw materials																		2

		2		Cut & weld				Visual								Place part under vent, avoid fumes						72

		3		Load drill								Plug				Check each morning for drill wear						5

		4		Pick up tested part								Tester										2

		5		Close MO												One piece flow to avoid scanning wrong bar code						78

		6		Pack & seal				Pull seal								Pull lightly on seal. Must be no gaps						69

		7		Place in Finished Good																		2

																		Total Time				230

		Safety Instructions		Tools:
White gloves, weld goggles

				Certifications:
Exotic metal welding 2, QC-4

				Abnormality Response:
Stop the line and do not introduce new material

				Special instructions:
Maintain one piece flow and FIFO at all times, audit daily by supervisor
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Sheet3

		








_1315225236.vsd
Print Head Cleaning


Bleed ink system prior to each start of Project


Print Head height adjustment


Adjust side guides to allow book to be straight and edged for print head.


Run sample pieces


Use “USPS Automation Barcode Gauge”.  (15 checks)


Eye piece check.  Dot consistency 
Drop spacing


Run production


Monitor printer metrics:
* Viscosity
* Temperature
* Pressure
* Voltage


Operator visually inspects barcode quality.  
(Every 5000 pieces)


Print quality adjustments by Ink Jet Operations Technicians on the fly.


USPS DMU verification of IMb (USPS Automation Barcode Gauge)


Material Handler visually inspects barcode quality.  (Scans through stack before heat shrink wrap.)


Material Handler checks Sorting Mark for accuracy.


Pack Out to Pallets Technician visually inspects barcode quality.  (Only looks at top piece of bundle.)


Apply placard to pallet before loading.


Pallets loaded to truck for dispatch.


Bleed ink system prior to each start of project


Set print 
head based on thickest piece and assure good quality on thinnest 
piece


Adjust print head to thickest piece


Verify quality of print on thinest piece


Hold 
guides tight to 
book to assure alignment.  Not too tight to avoid jumping over 
guide rail.


Perform multiple barcode checks


Use
 “USPS Automation Barcode Gauge”


Check for close range detail.


Indicates potential problems.


* Length
 of run check
* Traceability


Assures consistent quality during the run.


Redundant verification


Verifies bundle is consistent to specific route for delivery


Redundant verification spot check


IMb Print Process


Best Practice


Process Step


Legend



_1315140322.xls
SWIS

																		New __ Revision __  Date:___ / ___ / _____				Page ___ of ___				of								Dept.				Name

		Approved				Standard Work Instruction Sheet		Part No.										Volume Required: _______ / shift

								Name										Operator Number: _____ of ________

		No.		Work Description				Quality												Time				Takt Time				Standard WIP				SWIP =

Safety = 

Quality =						Cycle Time

								Check				Gage								Minutes		Seconds

				Pre Machine Setup

		1		Determine placement of address on mail piece				Visual				Optical				The address and barcode is placed on the mailpiece for readability and placement compliance.  The sample piece is validated for barcode clearance using USPS provided overlay templates and optical equipment.

				Machine Job Setup

		2		Select machine and feeder type												The machine is selected based job and preferred feeder configuration and type of printer.

		3		Feeder adjustment				Visual and tactile								Feeder adjustment is key to printing quality of the barcode.  The feeder is adjusted for job width, length, thickness, and traveling of the pieces.

		4		Visual check after printing addresses and barcode				Visual								Check address and barcode printing area and make adjustment as needed.

				Software Configuration Setup

		5		Delete old job				Visual								Remove older jobs to eliminate possible mismatch printing.

		6		Select printer type				Visual								Select Kodak 5120, 5122, 5300, etc printer to suite printing area and material type.

		7		Select required job				Visual								Select proper company name, job number, material code, and validate range of mailing.

		8		Pre-production sample run				Visual				USPS template				Process few sample pieces, make feeder adjustments as needed, scan test, and other quality test.

																		Total Time

		Safety Instructions		Tools: Hand held scanner,

				Certifications:

				Abnormality Response:

				Special instructions:





SWIS example

																		New x Revision __  Date:_6_ / _12_ / _2002_				Page ___ of ___		1		of		1						Dept.

																																		Prod. 2				Anderson, J

		Approved				Standard Work Instruction Sheet		Part No.				WAC-2201						Volume Required: __110_ / shift																Mfg. Eng.				Kilne, P

		JA		PK				Name				Thermocoupler						Operator Number: _1__ of ___3___

		No.		Work Description				Quality												Time				Takt Time		245		Standard WIP		2		SWIP =

Safety = 

Quality =						Cycle Time		230

								Check				Gage								Minutes		Seconds

		1		Pick up raw materials																		2

		2		Cut & weld				Visual								Place part under vent, avoid fumes						72

		3		Load drill								Plug				Check each morning for drill wear						5

		4		Pick up tested part								Tester										2

		5		Close MO												One piece flow to avoid scanning wrong bar code						78

		6		Pack & seal				Pull seal								Pull lightly on seal. Must be no gaps						69

		7		Place in Finished Good																		2

																		Total Time				230

		Safety Instructions		Tools:
White gloves, weld goggles

				Certifications:
Exotic metal welding 2, QC-4

				Abnormality Response:
Stop the line and do not introduce new material

				Special instructions:
Maintain one piece flow and FIFO at all times, audit daily by supervisor
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