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1. Introduction 
The DDFG-T1P5 Phase 0 Short Term Project conducted by Haas Tailoring 

Company evaluated the Gerber made-to-measure software system to determine if it is 

capable of producing special measure military uniforms. The evaluation consisted of 

training for the Haas electronic pattern design staff (CAD Operators), installation of the 

Gerber system, and three months of actual use of the system on special measure 

military orders. The objective of the evaluation was to determine if the Gerber system 

provided the necessary capabilities for a special measure Defense Apparel 

Manufacturer to produce custom uniform patterns in a timely manner. If we identified 

deficiencies, we were to provide suggestions on overcoming these deficiencies. 

An additional section of this report details the distribution of Air Force special 

measurement orders received by Haas Tailoring over the duration of this project. We 

used a subset of these orders as part of the evaluation of the Gerber system. 

The Gerber made-to-measure software program is a pre-processor-like program 

for the main Gerber pattern definition and generation system known as AccuMark. The 

primary features of the made-to-measure system are that it: 

• Provides an order entry form for made-to-measure or production orders. 

• Uses rules and measurements which are specified and defined by each 

individual user. 

• Converts order information into AccuMark order and size code tables. 

• Can use a batch processing module to process generated orders immediately 

or store submitted orders for processing at a later time. 

• Can generate markers, cut, and/or plot data. 
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2. MTM Software Evaluation Criteria 

During the use of the system, Haas will keep a record log for each order, 

document whether the order was processed with no problem, some difficulty or great 

difficulty. We will keep track of all specific problems and at the end of the four-month 

evaluation, write a detailed report on our findings. The details of the report will 

encompass the evaluation criteria of the DDFG-T1-P5 task plan that includes: 

1. System set-up and administration 

2. Ease of implementation 

3. Robustness of alteration set 

4. Measurement validation and correlation 

5. Automatic alteration 

6. System openness 

7. Applicability to DPSC's mission 

8. Speed and accuracy 

9. Compatibility to cutting systems 

In addition, all garments from the three-month database which were processed 

with some difficulty or great difficulty will be analyzed. The deficiencies will be identified 

through garment blue penciling and marker making. 
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3. MTM Software Evaluation Procedures 

The garments used during the evaluation were the U.S. Air Force-Men's Coat, 

U.S. Air Force- Woman's Coat, and U.S. Air Force-Woman's slacks and skirt. The 

orders used in the evaluation (approximately 30 orders) were special measurement 

orders received by Haas Tailoring Company for the above-mentioned garments from 

September 1 through December 31, 1996. 

The orders were "blue penciled" (identification of alterations required to create a 

custom pattern from the recruit's measurements and posture data) using the Haas 

Tailoring expert system. This list of required alterations was provided to a CAD operator 

who interactively selected the appropriate base pattern, selected and applied the 

specified alteration in the specified amount, and submitted the custom pattern to the 

marker making operation. 

Each special measure order received during the evaluation period was assessed 

to determine if the diverse set of alterations called for by Blue Pencil could be performed 

by the Gerber system or if the order should be processed by our internal pattern creation 

system. 
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4. MTM Software Evaluation Results 

CRITERA RESULT 
System set-up and administration Pass 
Ease of implementation Pass 
Robustness of alteration set Pass 
Measurement validation and correlation Inconclusive 
Automatic alteration Pass 
System openness Inconclusive 
Applicability to DPSC's mission Inconclusive 
Speed and accuracy Pass 
Compatibility to cutting systems Pass 

4.1 System Set-up Process 

A Gerber made-to-measure system, leased by Haas Tailoring from Gerber 

Garment specifically for the Phase 0 project, was installed and setup by Haas computer- 

aided design (CAD) personnel. The system was installed in early September 1996. 

Although scheduled for training in September, Gerber postponed the training class until 

mid-November. 

In general, setting up the made-to-measure system required that we create and 

establish: 

• Source files for selecting AccuMark models, pieces, libraries, and parameter 

tables. 

• Base measurement tables 

• Garment types, including measurements, models, base files, alterations, order 

options, and sub-options. 

• Rules (based on user-defined conditions) to be used to convert made-to- 

measure orders into AccuMark markers and side code tables. 
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•   Preferences for the default batch processing parameter table and AccuMark 

storage areas, libraries, and parameter tables. 

In order to evaluate the system we had to a) load the patterns being considered, 

b) define and create a universe of possible alterations, and, where possible, c) set up 

measurement validation procedures within the system. The garments used during the 

evaluation were the U.S. Air Force-Men's Coat, U.S. Air Force- Woman's Coat, and U.S. 

Air Force-Woman's Slacks and Skirt. The original patterns for these garments were 

supplied by DPSC and imported into the Gerber system by Haas. 

4.2 Ease of Implementation 

Haas Tailoring Company's Computer-Aided Design (CAD) staff have worked with 

a variety of apparel design and pattern generation systems over the past 15 years. The 

systems used by this CAD staff have included Gerber's AM and AccuMark series of 

products and internally developed design systems. The implementation of the Gerber 

made-to-measure system was straightforward and was accomplished without significant 

problem. Based upon our prior experience, we set the system up and began using it 

prior to the formal training class. We recommend that unless one has significant 

experience with CAD tools they should wait until they have attended the Gerber training 

course before they begin using the system. Additional prerequisites for working with the 

Gerber made-to-measure software was a working knowledge of Windows 95, and the 

Gerber AccuMark software for windows. 

4.3 Robustness of Alteration Set 

To complete the Phase 0 project within the four month time-frame, we created a 

subset of possible alterations that could be required by a given order. For example, 

there are approximately 60 points of alteration for a man's dress uniform jacket. These 

points of alteration result in over 680 alteration rules for a man's dress uniform jacket. 
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We created approximately 20 of the more complicated rules based upon a random 

sample of the special measure orders we received to see if the system could handle the 

complex conditions. These alteration rules discussed in Section 5 were extracted from 

our internal expert system and pattern creation engine and reformatted (re- 

parameterized) to be used by the Gerber system. Setting up a subset of alteration rules 

for each garment took approximately six weeks. 

The alteration set supported by the Gerber system could adequately handle all of 

the alterations required to create a dress uniform jacket. Because it could handle the 

difficult alterations, we concluded it can handle simple ones. 

4.4 Measurement Validation and Correlation 

We setup a subset of measurement validation rules/conditions. This aspect of 

the system was lacking in capability. Before an order is processed and a custom pattern 

created, a special measure manufacturer wants to have a high confidence that the 

alterations selected and the amounts being specified are reasonable. To determine 

reasonableness, the systems should be able to perform a "cross-measurement" 

comparison and evaluation. For example, validating the chest measurement with weight 

or pant inseam with height. The Gerber system could perform "range checks" for single 

measurements, but could not assess the measurements in combination. For this 

reason, all orders being processed were first run through our internal Blue Pencil 

program which does a reasonableness check of the measurements in combination prior 

to accepting the measurement set as valid data. 

The Gerber system had very little support for measurement validation and 

correlation. The system could adequately validate individual measurements against 

acceptable ranges of values, but there is no provision for cross measurement 

comparisons [i.e., the alteration rules do not provide for compound rule subjects]). This 

lack of cross validation left open the possibility of creating grossly mis-proportioned 
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patterns and the system indicating a successful completion. Essentially, the Gerber 

system will do exactly what it is told without questioning the combination of 

measurements. In the production world, measurements and body specifications are 

validated at each step where they may change or affect the current process step. 

4.5 Automatic Alteration 

The question being pursued was, "Can the Gerber system automatically alter 

base patterns based upon a given set of customer's measurements and posture 

descriptions?" We found that the Gerber system could perform automatic alterations 

under a specific set of conditions. For example, the software could automatically handle 

coat length, coat point to point, coat sleeve length, pant inseam, pant rise, pant waist, 

skirt waist and length with little difficulty. There needed to be a front end program that 

analyzed and validated the combined measurement/posture set. In addition, a great 

deal of effort had to be focused on setting up a valid set of alteration rules. To make it 

truly automatic and an integral part of the special measurement pattern generation 

system, the batch processing aspects of the system have to be integrated into the 

information and data flow. Since the system is open, as discussed in Section 4.6, this 

task could be accomplished with appropriate expertise in the area of software design 

and development. Programs and/or trigger events need to be written to queue orders 

for processing and to queue the results of processing an order for the next step - 

marker making. This task would not be difficult if adequate in-house expertise in the 

area of systems integration were available. Haas Tailoring Company has done this type 

of development with existing software systems, and believes it could be done with the 

Gerber MTM System. 

4.6 System Openness 

DPSC stores and maintains its patterns on a Microdynamics Micromark system. 

The underlying Gerber AccuMark software was able to directly import this pattern format 
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into its pattern/model database for use by the made-to-measure pre-processor. In 

addition, it supports the import of the industry de facto standard DXF format. 

The made-to-measure system uses Microsoft Access as its underlying database 

management system. If one was so inclined, one could write alteration rule import and 

export software utilities to automatically populate and analyze the alteration rule set. 

Their internal file formats are proprietary to Gerber, but, under non-disclosure, 

some of their formats are obtainable. 

The software uses standard, off-the-shelf Intel/Microsoft-based computers, e.g., 

there are no special hardware requirements. 

The MTM system can only be used with Gerber's Accumark grading and marking 

system. A company owning another vendor's marking and grading system could not 

utilize the MTM software. 

4.7 Applicability to DPSC's Mission 

It is our opinion that if fully implemented (all alteration rules created for each 

garment type for each service branch) with a front-end measurement validation system, 

the Gerber made-to-measure system can handle the special measurement pattern 

design and creation needs of DPSC. It can handle the limited diversity of patterns and 

alterations that exist for military uniforms. If fully implemented, the Gerber made-to- 

measure/AccuMark system should allow DPSC and Defense Apparel Manufacturers to 

create a better garment, in a shorter time frame at a less cost. 

4.8 Speed and Accuracy 

Hosted on a Windows95-based 133 mhz. Pentium processor with 32MB of 

memory and a significant amount of hard disk space, the system performed without 
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pause or delay. We compared the resulting patterns from the Gerber made-to-measure 

system with patterns generated via our own internal system and there was no significant 

difference. 

4.9 Compatibility with Cutting Systems 

As a pre-processor for the AccuMark system, Gerber's made-to-measure system 

does not directly drive cutting systems. The AccuMark system is the marker making, 

plotter driver, and cutter driver software. It supports driving every CNC cutter that 

Gerber manufactures as well as other vendor's cutters. Essentially, the AccuMark 

system can create industry standard cut data files that can be used by numerous cutting 

systems. 
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5. Special Measurement Order Evaluation 

5.1 A/F Special Measurement Order Breakdown 

The following table represents the breakdown of Air Force special measurement 

orders received by Haas Tailoring Company from September 1, 1996 through December 

31, 1996. The sample size was 335 special measurement orders. A select subset of 

these orders were used during the evaluation of the Gerber made-to-measure system. 

Note: This order breakdown does not include the volume of orders received under the 

special measurement "Blank" program between Haas Tailoring Company and Lackland 

AFB. Including the Lackland program would have significantly skewed the table under 

the Enlisted column. 

AIR FORCE SPECIAL MEASUREMENT ORDER BREAKDOWN 

GARMENT JROTC ROTC NEW 

RECRUITS 

MALE COAT 5% 0% 95% 

MALE TROUSER 24% 2% 74% 

FEMALE COAT 41% 0% 59% 

FEMALE SLACK 70% 0% 30% 

FEMALE SKIRT 24% 16% 60% 
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5.2 Special Measurement Order Log 

We maintained a detailed written log of the special measurement orders received 

during the evaluation period (September 1, 1996 through December 31, 1996). This log 

is quite voluminous; therefore, the entire log is not included with this report. Copies of 

this log are available upon request. 

Orders were processed in the following manner. 

1. Orders were received from DPSC on 358(male) or 1111 (female) 

special measurement forms. 

2. Orders were transposed to Haas Tailoring Company's internal male 

and female order forms. 

3. Orders were checked for completeness and accuracy. If there was a 

problem, a phone call to DSPC's S/M or design department was made 

to correct the problem. 

4. Orders were manually "blue-penciled" for pattern selection and 

alteration set definition. 

5. Orders were entered into the Gerber MTM system. If a MTM rule was 

not present in the system, a new MTM rule was created to handle the 

order. 

6. Patterns were generated using Haas's manual methods as well as 

through the Gerber MTM system. Variations were made to the cut line 

and not the sew line. D.P.S.C. provided patterns do not include sew 

lines. We have made a recommendation to D.P.S.C. to include sew 

lines in patterns provided by their CAD department. 

7. Patterns were then compared using each approach. If significant 

differences were apparent, the MTM rules were modified and correct to 

reflect the correct pattern. 
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8.  Finished garments were measured and validated against original 

patterns. Coat measurements that were validated include chest(bust), 

waist, seat(hip), length, waist length, sleeve length, and point to point. 

Pant measurements that were validated include seat(hip, waist, 

inseam(length), rise, knee, bottom, and thigh. Skirt measurements that 

were validated include seat(hip), waist, and length. 
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5.3 Alteration Rules 

The following sections describe alteration rules based upon garment type. 

Included are coat, trouser, slack, and skirt rules. The 500+ alteration rules utilized in 

this project are common rules of thumb in the apparel industry and should be available 

from any made-to-measure manufacturer. Therefore, listing of the 500+ alteration rules 

is beyond the scope of this report. 

5.3.1 Coat 

RULE DESCRIPTION 
Length Variance Determines if regular, short, long, or extra-long pattern is to be 

used. 
Length Based upon the customer's jacket length, what is the alteration 

amount needed to be applied to the base pattern to achieve desired 
result. 

Point To Point Based upon the customer's point to point, what is the alteration 
amount needed to be applied to the base pattern to achieve desired 
measure. 

Sleeve Length Based upon the customer's sleeve length, what is the alteration 
amount needed to be applied to the base pattern to achieve desired 
measure. 

Waist Length Based upon the customer's waist length, what is the alteration 
amount needed to be applied to the base pattern to achieve desired 
measure. 

Waist Based upon the customer's waist measurement, what is the 
alteration amount needed to be applied to the base pattern to 
achieve desired measure. 

Seat Based upon the customer's seat measurement, what is the 
alteration amount needed to be applied to the base pattern to 
achieve desired measure. 

Bicep Based upon the customer's bicep measurement, what is the 
alteration amount needed to be applied to the base pattern to 
achieve desired measure. 

Shoulder/Posture Based upon customer's shoulder and posture descriptions, 
alterations are made to pattern with respect to neck, chest, back, 
shoulders, and seat descriptions. 
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5.3.2 Trouser/Slack 

RULE DESCRIPTION 
Length Variance Determines if regular, short, long, or extra-long pattern is to be used. 
Outseam Based upon the customer's outseam measurement, what is the 

alteration amount needed to be applied to the base pattern to 
achieve desired measure. 

Inseam Based upon the customer's inseam measurement, what is the 
alteration amount needed to be applied to the base pattern to 
achieve desired measure. 

Waist Based upon the customer's waist measurement, what is the 
alteration amount needed to be applied to the base pattern to 
achieve desired measure. 

Thigh Based upon the customer's thigh measurement, what is the 
alteration amount needed to be applied to the base pattern to 
achieve desired measure. 

5.3.3 Skirt 
RULE DESCRIPTION 
Length Variance Determines if regular, short, long, or extra-long pattern is to be used. 
Length Based upon the customer's length measurement, what is the 

alteration amount needed to be applied to the base pattern to 
achieve desired measure. 

Waist Based upon the customer's waist measurement, what is the 
alteration amount needed to be applied to the base pattern to 
achieve desired measure. 

5.4 Unusual Or Difficult Alteration Rules 

During our evaluation period, there were not many instances of unusual or difficult 

alteration rules. Examples were with the Junior R.O.T.C. female coat orders. Many of 

these female cadets were extremely large and fell outside the tariff range of sizes. Coat 

patterns had to be graded far beyond the normal tariff to accommodate these orders. 

The same held true for the skirt and slack orders for the same population. 
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5.5 Points Of Alteration 

5.5.1 Coat 

PATTERN ALTERATION POINTS 
Forepart Short from regular 

Long from regular 
X-Long from regular 
Length 
Point to Point 
Waist at front edge 
Waist at sidebody seam 
Seat at sidebody seam 
Square shoulders 
Slope shoulder 
Open/Close for posture 
Full/Flat chest/bust 
Shoulder width 
Armhole 

Sidebody Short from regular 
Long from regular 
X-Long from regular 
Length 
Waist at forepart seam 
Waist at side seam 
Seat at forepart seam 
Seat at side seam 
Arm hole 

Facing(Lapel) Short from regular 
Long from regular 
X-Long from regular 
Length 
Waist at front edge 
Open/Close for posture 
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Back Short from regular 
Long from regular 
X-Long from regular 
Length 
Waist at side seam 
Waist at center seam 
Seat at side seam 
Seat at center seam 
Point to Point 
Square shoulders 
Slope shoulder 
Open/Close for posture 
Shoulder width 
Collar 
Blade 

Sleeves Short from regular 
Long from regular 
X-Long from regular 
Length 
Bicep 

5.5.2 Trouser/Slack 

PATTERN ALTERATION POINTS 
Front Short from regular 

Long from regular 
X-Long from regular 
Length 
Knee 
Bottom 
Rise 
Waist at fly seam 
Waist at side seam 
Thigh 
Hip 
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Back Short from regular 
Long from regular 
X-Long from regular 
Length 
Knee 
Bottom 
Rise 
Waist at center back seam 
Waist at side seam 
Thigh 
Hip 

5.5.3 Skirt 

PATTERN ALTERATION POINTS 
Front Length 

Waist at center seam 
Waist at side seam 
Seat(Hip) at side seam 
Center front length 

Back Length 
Waist at center seam 
Waist at side seam 
Seat(Hip) at side seam 
Center back length 
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6. Conclusion 

As with all of the software evaluated in the DDFG-T1P5 Project, the Gerber 

made-to-measure system had its strengths and weaknesses. Our conclusion is that the 

Gerber system could be used as a production system that meets DPSC's requirements 

for creating special measure patterns. 

There were deficiencies or shortcomings that require correction or adaptation to 

improve its efficiency and productivity. We recommend the following: 

a) A front end application that checked and validated the combination of 

measurements being requested (within the Gerber system individual 

measurements may be range tested, but there is no provision for cross 

measurement comparisons [i.e., the alteration rules do not provide for 

compound rule subjects]) is required to assure the proper patterns are 

generated. 

b) A complete set of alteration rules needs to be defined. For example, there are 

approximately 680 rules to be defined for a dress uniform jacket. In its 

evaluation Haas created approximately 20 of the more complicated rules to 

see if the system could handle the complex conditions. For a D.A.M. with 

CAD capabilities, it would take a great deal of in-house expertise in the area 

of pattern design as well as pattern "Blue Penciling" to define all the rules 

needed to produce special measurement uniforms. An alternate approach 

would be to analyze a comprehensive database similar to that of Haas 

Tailoring Company's historical data. 

c) The batch processing aspects of the system was integrated into the 

information and data flow. Programs and/or trigger events had to be written to 
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queue orders for processing and to queue the results of processing an order 

for the next step - marker making. 
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7. Appendix 

Graphics Legend: Grey Line - Base Pattern 
Green Line - Altered Pattern 
Black Number - Grade Point Number used for alteration movement 
Purple Number - Grade Rule Number used for pattern grading table 
Blue Line - Pattern Grain Line 
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 \ 
100   I9V 

99 9  2 74' -9 9 9  2 74 

133   I74j 

128   I44| 
.L3Ädbfe# ■■----*" 130   154 

123   l14 
:U?lrir3--*-*~T

125   j2# 

-»112   1* 

\ M 13  24 
1 15  34 

/ 

-r&rTB* 
122   104 

*■■-*  

118  7^"l«.64/ 

1 16 54 
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Haas Tailoring Company DDFG-T1P5 Phase 0 Final Report 

Forepart: Point To Point 

105 2 3*... 

104 2 2*f 

102 20*j 4103 2 1* 

100 19# 

_ _ —..10 7 2,44... 
IBS 2G*™~2S* 

999 2 7** -«999 2 7* 

133 17*1 
! 

128 14*! 
127 131 
12 3 11* 

■T-?4T£*1 
122 10*" 

A 12 1* 

••1 13 2* 
>1 15 3* 

::^T2 5"l2*    ^ 
/Tl8 7#-*-l^_x, 6# i 

120 9*   119 8# 1 16 5* 

Forepart: Waist At Front Edge 

105 2 3*1:- 

104 22* 

102 20*t 4103 2 1* 

100 19* 

  _|ÜP-j^fc 
109 2&$rET8"2 5* 

999 27#-- '999 2 7# 

133 17* 
Uafci**.— 130 15fr 

128 14* 

127 i3*il^^=;^fr,7# 123 11*      125 12* 

...1 12 1* 

H 13 2* 
>1 15 3* 

Tw r§*! 
122 10**" 

/nTTrriT6# / 
12'0 9r^119 8# 1 IG  5* 
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Forepart: Waist At Sidebody Seam 

105  2 3* 

104  22#* 

102  2 0 fry-" 

100   19* 

-.10 7  2.4*-.-. -  

10g  26#rB8  ^# 

999  27#" '999  27# 

|.iafci:Ä#: 130   15* 

123   11* 125   12#        * 

k^*^      12 0 9*        i i q R * 122   10* 11H  Hfr 

,112   1* 

Kl 13 2# 
> 1 15 3* 

/ 

1 1 S 7***« 7. 6# / 

~41 16  5# 

Forepart: Seat At Sidebody Seam 

105 2 3* 

104 2 2#* 

102 20# 1 < 103 21# 

 ,,10 7  24ft.., 
0g  26^BT2 5# 

100   19# 

999  27#< 999  27* 

133   17#| 

128   14#| 
U3==i&*===*>--* 130   15# 

„1 12   1* 

\ 
Kl 13 2# 

> 1 15 3* 

/ 

123 fSr*- 12512* *n~v,.fi       / 
^-a( / 1 1 8  7 *   1 -1-1 6 # / 

I.,.--*-       1209* i i q R * 
122   10* lia yfr  

1 16 5# 
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Forepart: Square Shoulders 

105  2 3% 

1 04 22#f 

102 2 0*r4103 2 1fr 

100  19fr 

_  ,10 7  24JL 
0 9  2 6lNe*2 5# 

999  27#- -999  2 7# 

133   17#T 
?l*fc±&#=~-* 13B   15# 

128   14fr 

123   llfrj] 125   12# 

122   10fr' 

...1 12   1* 
w w 

w 
%1 13 2fr 

Y/l 15  3fr 

/*1 18 7if'*11-1 6fr/ 

9  Bfr Vl 16 5# 

Forepart: Slope Shoulders 

105 23fr,. 

104  2 2frf 
,10 7 244-. ~"\l12   1# 

109  2 5^08  25# W 

102 2 0fr' 103 21fr 

100   19fr 

9 99 2 7fr'- '999 27# 

133   17fr| 

128   14* 
127   13fr 
123   11fr 

**U3  2fr 
>M 15 3fr 

13fct&fr—<130  15# // 

125   12fr / 

T3T4 TSfr'i 

122   10fr4' 

1 18  7frn.17.6fr/ 
WB a*      ""1 19 8fr *1 16  5fr 
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Forepart: Open/Close For Posture 

105 2 3% ______ 

/ 
104  2 2#f 

j 

102 20#'-4 1 03 2 1* 

 , 1 0 7J4JL.-- 
09 26^llT8  25* 

999  27*-^ '9 9 9  2 7* 

133   17*jl^.6#--^ —130   15fr 
128   14* ldB   lb* 

100   19#' 

127   13*jL^ 
12 3   1 1 #ji 

—1 3*4~T£#-j 

122   10#'"" 

125   12* 

_^.l 12   1* 

\ 

•4,13  2* 
»15 3# 

118  7^r*7.-_.6#/7 

120 9*    " 119 8# 1 15 5# 

Forepart: Full/Flat Chest/Bust 

105 2 3*, 

104 22W 

102 2 0*' 

 ___ _*10 7  2,4.4...... 
109  2 6*rBT"2 5# 

103  21* 

100   19* 

9 99  2 7*" 999 27* 

133   17#t 

128   14*5 130   15* 

_.._1 12   1* 

M 13 2* 
>1 15 3* 

127   1 3*^^i-it^-fS'l^1'i T4 / 
123 ii* 125 12#    ^fr^Kf^ / 

122   10*' 
'0  9* 1 19 8* 1 16 5* 

Copyright © 1997, Haas Tailoring Company 27 
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Sidebody: Short From Regular 

2 34   12#r *-*ä£*44*_ 
239 2#fdü   l 

12  3# 
m 

i   14fr      999 mr     14 sVv A*c* 
/24 0  7fr 

23 1   11fr* 
^—M-fr-nnT 

244  9# '24 2  8fr 

Sidebody: Long From Regular 

2 34   11 ?*? 

23 1   1*H^ 
--?+r*T0#" 

|2 3 8   lfr 
~ "*"     2 3 9 2 t 

^,12  3fr 

—1   14fr     999  l*tr     14 sK3,4/ 

■'2 4XIF" 

iS  6fr 
/240  7fr 

/ 
*242  8fr 
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Sidebody: Length 

2 34   lt*T 
"*2-a6._l .3* TTcT^2 3 8   1 # 

2 3 9 2 # r 
4 1 2  3# 

5k3. 1   14*      933   I4r     14  s£*^*6# 

* /24 0 7# 

23 1   ln-fr*" 

V244^W  ~ ' 24 2 8* 

Sidebody: Waist At Forepart Seam 

234   \7*\ c^2;3£,13^ _ O,o   11t 

12  3# s 
—-<r— 

_~.~ -2-4-8 Tffr 
2 3 111 #'' -   

1   14tf-       999   lit^      14  sH? ,4* 
VM»D    6 * 

/24 0  7# / 

"^244~9? '242 8* 
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Sidebody: Waist At Side Seam 

2 34   12#t— ■*-—23.6 „13 # 
TTETI^

238
 

1# 

^12  3# 

I   MH      399  IHr     14 sVv ,4r#Cit -H&   b # 
/240  7# 

^24 2 8# 

23 1   1 1#* 
^M=e=ffiv 

'244  9fr- 

Sidebody: Seat At Forepart Seam 

2 34   12#fc=^ ■~£3iajL3# 
_»..-,„_.__-■-*■.- 

239 2*1 
~--\2 3 8   1# 

12  3# 

1    14tt-       999   11 *?      14  sVv 

2 3 1   1 1 # I  _-^-~24-ff-rtTfr 
244  9# 

3  4# 

/240  7# 
/ 
I 

*2A7 8# 
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Sidebody: Seat At Side Seam 

2 34   12#1 - 

2 3 111 # J== 

-~ 2-3-&r1.3# _ 
T39^238   1# 

H2  3# 

1   14fr       999   Itr      14  5#y ,4r* r * 5V 

244  9# 

?240  7# 

!242  8# 

Facing: Short From Regular 

2 12  7#; 

2 1 1  8#f 

210 9*'" -4—<TTff-t***-^ 

-,-2,16 6# 

999   12#<- 

224   11# 

 —"*,2 19 3# 

-•9 99\l2fr 

>2 2 0 2# 

""'<2 2 2   1# 
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Facing: Long From Regular 

2 12 ?*f^  

2 1 1  B #f 

2 1 0 g#^~-——2-2-8HHJ#*- 

 ^2 16 6# 
jJ24^-Sr-rH 

999   12#*~ 

 -;;2 19  3# 

*9 9 9\12# 

224 11 # >2 2 0 2# 

/ 1 -22 2  1* 

Facing: Length 

2 1 0 9*J'!-;-~-----2-2-8c™i-ft*i... 

^,,2 16  6# 

999   12#?— 

- -<2 19 3# 

•9 9 9\l2# 
\ 

22 4 -1.1 # ^2 2 0  2# 

•2 2 2   1# 
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Facing: Waist At Front Edge 

2 12 7« 

211 8#l 

2 10 9#*~—2TB i-ß#*- 

9 99 12#s:— 

224~4,.1# 

12 19 3# 

999\12# 

72 20 2# 

; 2 2 2 1# 

Facing: Open/Close For Posture 

2 12 7#f 
'■"-""—.,. 

i 

2 1 1 8#/ 

1 

f 

'"'"*'"*....„ i-% 

 ■—•-•»-—......   2 1G 6# 
J2J~^'*+"*  

3 1 4 *■ 
999 12* 

-—\2 19 3# 

—"999\\2# 
'1 '1 

2 10 9 #*—  72-8-1-0 #*- - ,—_^ ^ ^ 

~~~*724-^4# *^2 0 2# 

""^442 2   1# 
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Back: Short From Regular 

»2 7 7 5fr 

262 1 lfrl 

2G0 12fr 

-?fr-7-4-0-*.-;j^ ~*-**J>JJt,JJL-—-*77T 7# V'274 6fr 

\ 

1 17fr" -999 17fr 

~w-i—~_ 

286 14fr 
283 15fr 

>2 7 9 3fr * 
1 

281 1fr 

282 16* 

Back: Long From Regular 

-.■2 7 7  5fr 

2 62   1 1fr 

2 60   12fr 

-2-6-7-4-0.fr, ^2 X2.-8*-"" 
22®.3ft--—Trft 7 fr^ 2 7 4 B * 

1   17 fr- 

TsTlTfr"^' 

-"999   17fr 

283   15fr 

K>2 7 9 3fr 
f 
t 

^2 8 1   1* 
-+2B2   16fr 
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Back: Length 

,2 7 7  5# 

262   1 1 #• -2«-?-4-a*,...^ 
_.,270 ,9.#,..— yff 7#*274 6* 

260   12 

1    17#" 

*2 8 6*14**' 

-999   17# 

283   15# 

>2 7 9  3# 

* 
42 8 1   1# 

-*2 8 2   16# 

Back: Waist At Side Seam 

2 6 2 11# 

260 12# 

•^6#=*&#:=~.-- 
z3-3-® 

.^2 7 7 5# 

1 17#* 

286 14# 

,*2 7 9 3# 

999 17#    .f 
t 

283 15# 

<J2 8 1 1# 
-* 2 8 2 16# 
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Back: Waist At Center Seam 

262 1 !#■ -2*6-7-4^* 

2 60 12#  

,2 7 7 5# 
„,,212..„.S#- 

223,J*. -—27 3 7# ̂274 6# 

1 17#<" 

2 86 T4TT 

\ 

'9 9 9 17# 

J, 
283 15# 

>2 7 9 3# 

281 1# 
282 16# 

Back: Seat At Side Seam 

2 6 2   11 #* -^^T^®*^-. 

26 0   12# 

^—2JAM-  -2 7 3  7# V*274  6# \ 

,277  5# 
1 

--•»- —-*■-- 

1    17#* 

286   14* 

\ 

/2 7 9  3# 

-999   17# / 

283   15# 

V8 1   1# 
hS2   16# 
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Back: Seat At Center Seam 

2 6 2 11 *'"'  2*&-7~4 0* -..,.„, 

260 12#f 

an  5# 

2]AM- --T73 7# 
2I2--8*- 
^274 6# 

1 17#< 

286 14# 

>2 7 9 3# 
;999 17#    / 

..4 
283 1S# 

281 1# 
282 16# 

Back: Point To Point 

2 6 2 11 #" 2*6-7-4-0 *s „ 

260 12#' 

2 7 0 9 #. 

S277 5# 
,^.2££=§*-~ 

1 17#T 

286 14* 

'9 9 9 17# 

2 8 3 15# 

>2 7 9 3# 

«2 8 1 1# 

^2 8 2 16* 
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Back: Square Shoulders 

262 1lft 

26 0 12* 

■■-^-fr^-l-B* 

„2 7 7 5# 

.270 9 fr ._*—-ff3^7 / 2 7 4 6# 

1 17#" 

286 14# 

999 17* 

'283 1S# 

»2 7 9 3# 

$2 8 1 1# 
—^2 8 2 16# 

Back: Slope Shoulders 

2 6 2 1 1 # 

260 12# 

 M^-«*, 

,2 7 7 6# 

 -^Z0.9jt—-?7T7#; 

1 17#' 

—»  ■-*— 

,212.-8* -""  \ 
V274 6#    \ 

?B6*14*    ' — - 

9 99 17* 

'283 1S# 

\ 

\ 
^7 9 3# 

f 
42 8 1 1# 
~*'2 8 2 16* 
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Back: Open/Close For Posture 

262  l 1* 

260   i2# 

-?6W4*; 
jjAM-. -T? r 7 #*2 7 4 6 * 

^2,7 7 5# 

1    17#" 

286   14# 

w 
I 

-"99 9   17# 

'283   15# 

^79  3# 
ff 

128 1   1# 

"'"2 8 2   1G# 

Back: Collar 

2 6 2   1 1 #' -2-6-7-4-0* 

260   12**- -* *"- 

..„2 7 7  5# 

-2JJ..9*- -273" 7# 

,2 7,2~..8#"~'—'      \ 
^2 74  6# \ 

\ 

1    17#- 

286   14# 

999   17# 

283   15* 

12 7 9  3# 

I2B1   1# 
■■2 8 2   16# 
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Back: Blade 

262   1 1* 

260   12* 

•2*67-1-0*,. 

..,-2 7 7  5fr 

~2J.JL 3.i-^^^fi 3 7 # 

1    17*' 

286   14* 

*274 6* 

/2 7 9 3fr 
'999   17* /" 

•42 8 1   1* 
, » 4 2 8 2   16fr 
283   15* 
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Sleeves: Short From Regular 

„*15 9   l# 

lsiii *| f^»=rirr-+?*- —~  HB0 2# 

I "i'S3 13# ""^.... 

99 9   lbti- "993   15* 

n.,6 3  3* 

Xl 64 4# 

\ 1G5 5* 

150 Lift* 

174  8#~ 172   16* 

/IG7 6* 
"168 7* 

18 111 #1-f=- 

2 0ä2* 

TTJ?""!*'?-*-—«TBTTITüf 

^187   15* 
__.._ »4-8*6 r'4 #  > * 8 8  * * 

|l 1   2* 
9 9 9   16 *" * 9 9 & 1,6* 
 .     \1 2 

199 "ÖC 

3* 
M.J  4* 

^'*2„0  5* 

T9ETI7# 
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Sleeves: Long From Regular 

_A15 9   1# 

15 1   lj^^_w^.._ ~-~ ^~T"14* \j&0  2* 
lb'  ir^      153   13* ^-.-.., 

999   15# 

*L,6 3 3* 

Nl64 4* 
="999   15* \irr  rji HI 6 5 5# 

i 

^mm- **=.__ 

174"B*" 
_1£S -7#' 

17 2   16# 

/ 
m 

157  6# 

18 1  1 t^r^^r11^^ g-f-~ j.-g.^.-^.-^ 
184   13# 

,18 7  15* 
r4-8*6-"rt# >188   1# 

*^U  4# 

9 99 1B#5 »9 9 a. i a* 

J : 2" "*^^fe*^: 

199  8# 

'"^20   5# 
__JL54.-.7*'/193  B# 

'196   17# 
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Sleeves: Length 

151   1 m^~ rm.^„._ 

,._.,..v15 3  1# 

9 99   15# 

>K6 3 3# 

\l64 4# 
=* 9 9 9   15# 1 

^16 5 5# 

lW^ ♦«.-- 

_JL£i-?#* "16 7 6# 

174 8# 172   16# 

18 1   1 T^i^'^^'-'-e^-g.g-™-^.; 

,„187   1S# 
,1-8*6 lT# >188   l* 

184   13# 
9 99   16*'- 

lfe-9*^ 

i'9<f"inr 

tl 1   2# 
3# 

M.3 4# 

'9 99\l6# 

""^2.0   5* 
_j34^-#/l9 3  6# 
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Sleeves: Bicep 

15 111*f "n-5-2™t-2*—? 

-.15 9   lfr 

153   13* 

"H6 3 3* 

99 9   15#-- =*999   15fr 
M64 4fr 

4l &5 5fr 

i^ia* #*.... 

 J^ö^*'' 
■*HrrrE# 

/ 
fit 67   6fr 

18111 #T ~ _ *TB 2 i*2* 
184   13fr 

9 99   16*,: 

,„18 7   15fr 
__^.i*6rlT*    »18B   1# 

tll   2* 

2 m -9-#«•■• 

Tt9-B+- 

999\l6fr 
_    \12   3fr 

N.J3  4fr 

^m$ 5fr 

■-tarnt 
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7.2 Trouser/Slack Alterations 

Front: Short From Regular 

432 0|4?'3'^*4'34^- 

4 30  0HiL&-M-46-fr- 

_4.äS-Ä.-.— 

.,^4 3 6 0 
"4^7  0 V 

*^4-3&-Q—■—f-4 3 9 

44 7 04,440 0 
44 1  0j 

445 0        41**1442 « 
4^TT 

Front: Long From Regular 

rj+*3-fl ^4-3^-f - 

430 0L^li.„lM^.„_g. 

43S 
^4 3 6 0 

*^8-0—-4 3 9 

Its'T 

11Y ^4 4 0 0 

" j%42  0 
-■-* «* —*•- 

44T 0 

44TT 

Front: Length 

4 3 2 *ißl^'5'3*':®'^3T~W'~ 

ÜJ#+4+6-*-0" 

_^i|_M>. 
„4 3 6 0 

'^437  0 
^4-^8-fl—■ -J4 3 9 0 

I 
I 

4410 f 

"44Vtf 
443..,--0" 

-*44"4-*0-~- 
t44 2 0 
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Front: Knee 

4 32 0* 

430 0 

4~3"3'-"f5 "*?K!fä~W 

:43..i.l.M.4.6.^ 

..,4 3 6 0 

!rJL3^|L^=5^^Ti  0 V, 

'4?f"T 

'43S---0-— '4 39 0 

44 10<* 

■*?3TT 
44 3-0-' 

144 2 0 

Front: Bottom 

432 0f^W^3TT 

430  0 J;ilJJ*44#=#- 

435  0 

445  0 

,   ,436  0 

"4^7  0 V, 
*'«'8-fl -4 3 9 

44 7  0 i440 0 

4 4 10 ,J| 

"'* -"    •*444lr 
44 3,^.0 

*4 4 2  0 

Front: Rise 

432 0 
£4-3-3 0 ?434~0- 

430 0 i:4j±...l*4+&.-..E 

,4 36  0 

435  0  •*  —-4T7 0 V 
^4-3 8-0—r43g 0 

4474<f B$*40 B 

_».—._. a_ 
445  0 ~*3TT0 

AA= Bt44 2 0 44 3JF* 
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Front: Waist At Fly Seam 

^.4 3 6  0 

4 3 5 0, —-täl  0 \ 
4 3 2  0|4 33- 0 -4^r-B ' * " *"~ **4*8~fr—■ 4 3 g 

430  0 4.4.i.O-*44-&--0 ^«.* „a^. 

445  0 ~     *4-4T"TET 

447  0 i440  0 
44 l   0^*D  B 

„ ._  J442  0 
4 4 3,-@ 

Front: Waist At Side Seam 

4 32  0|
4'35""0"*43-4- 

%U $U-4^-®' 

4J..5. _0._, 

445 

_^4 3 6  0 

^43 8  &*-—.43g  0 

4/J, 0.i44 0  0 44 1  01 

-••- *•-. 44.3^ 
«44 2  0 

Front: Thigh 

*4-3-3~- 
4 32  0^ 

-434-r 

4 3 0  0 ^i 0 • 4-4-6 -0- - 

435 

445  0 

^436  0 

-—f37  BV 
-*^p3-8-,-0.. 

?4 3 9  0 

Ml 0J4 4 0  0 
44 1  01 

-♦»-««««^„„„.-fc-. ^fc^.-rz^----jfc: 
44 3,^0 

I 144 2  0 

TOT 
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Front: Hip 

430 0< 

1T3T~B " ~"~" 
4 3 £ 0_ _-- 

^,4 3 6 0 

---43? 0 \ 
439 0 

440 0 

:442 0 
„4-4-&—0 * * *■■- 

44 / 0 « 
44*1 0" 

44 3.-0' 
44 5' 0 -*"-—=*^ -^-^J^^pg^,^ 

Back: Short From Regular 

402 0y4^~0'-40TH - 

«4 0 6 0 

._* .»-. 4 0 5 0 _—~--2ff*7   01 

4000 fcs:01-ß.*4.t^.-fl_ __—.. 
415  0 

4 19  0 1,4080 
1*4 0 9  0 

4 17 r41n ii4iß 0 4 1 8 fy4 j j   0 

ifll}-*0—4-f3~f|- 
Ü4 1 2 
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Back: Long From Regular 

402 'a-i*ra-fl-**tr* a— * 

4 0 0 ^-*-^-ß-l~J-*-4-i-s 0- 

JJÜJL 

—*-~ ■«*_ 

415 0 

,40 6  0 
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Back: Knee 
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Back: Rise 
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Back: Waist At Center Back Seam 
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Back: Waist At Side Seam 
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Back: Thigh 
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Back: Hip 
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7.3 Skirt Alterations 

Front: Length 
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Front: Waist At Side Seam 
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Front: Center Front Length 
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Back: Length 
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Back: Waist At Center Seam 
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Back: Waist At Back Side Seam 
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Back: Hip 
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Back: Center Back Length 
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7.4 Sample Order 

COAT MEASUREMENT PATTERN PATTERN CHANGE 
Bust 38 Size 12 

Waist 29 29.50 -.500 

Seat 40 40.50 -.500 

Length 28 27.00 1.000 

Waist Length 16 15.625 .375 

Sleeve Length 17.5 17 .500 

Square Shoulders YES .375 

SLACK MEASUREMENT PATTERN PATTERN CHANGE 
Hip 40 Size 10 

Waist 29 27 2.00 

Inseam 29 30 -1.00 

Rise 10.75 10.25 .500 

Knee 21 20 1.00 

Bottom 17 16.50 .500 

SKIRT MEASUREMENT PATTERN PATTERN CHANGE 
Hip 40 Size 12 (10" Drop) 

Waist 29 28.50 .500 

Length 31 30.00 1.00 

Copyright © 1997, Haas Tailoring Company 59 



Haas Tailoring Company DDFG-T1P5 Phase 0 Final Report 

105 2i&,_^ 

.,„10 7 24* 
109 2Ö.*1TS"2"5T 

....... 1 12   1* 

\ 

100   19* 

999 27fr' •9 9 9 2 7# Vs 

193   17' 

128   14i 

U13 2* 
>/'l 15 3# 

Ü4afc£&*--=*«*~ 130   15* 

.„   ,^^^'^125   12*    „ / 

122   10* l19  8* 116  5* 

2 34   1^+1— 

23 1   1- t+': =55rff"° 

.aaj&^ij* 

999   15* 

.^,.,.2-3^-44*^^ ^* 

-"9 9 9   15**.. 

244 9# 
*"7 24 0 7* 

—-24 2 8* 

2 12 1+fc^.. J*f 
2 1 1  8*f 

210 gU 

—-,....-2 16 6* 
],i24^-5*~-- 

3 1  4*   ,- 
999   12* 

^^~-f-@-**~~ 

224-44* 

- "V\2 19 3* 
-"9 9J   12* v. 

v». 

T72 2 0 2* 

•Jl 222   1* 

Copyright © 1997, Haas Tailoring Company 60 



Haas Tailoring Company DDFG-T1P5 Phase 0 Final Report 

2 6 2   1 0#; -"•— -*--2-6-J -*4jMk_ 

26 0   1f#f 

"^ß-a#,......,.._,...^ 
.,2 7 2  8 #„.,—-*    i2   7  5# 

I 

\\ 

999   13#- 

7i*6 1*2 # * 

999   13* // 

,A>279 4# 

283  3# /ö/   ' 

15 111 *7- ^¥T~Sr2—l-?*--^' 

*15 9   1# 

^^IT#\1602# 
153   13* 

999   15* 

■HMt 
174 W 

n.6 3  3# 

^1 64 4# 
=*9 99   15# \ 

116 5 5# 

_.„ lBS~=i* 
17 2   16* 

/16 7  6# 

181   11" vn^-g^—].^2+~-xr 
184   13* 

.187   15* 
rl-8*rT4#  V       1# 

999   16#~ 

2<.0 2'-9**-^- 

199 8# 

5U 1   2# 
' 9 9 9\ 1 6# 
_.     \12  3# 

*Vi^ 4* 

,._. J34-34M ! 3 3  6* 
r'l"9 6'"l7# 

Copyright © 1997, Haas Tailoring Company 61 



Haas Tailoring Company DDFG-T1P5 Phase 0 Finai Report 

432  0" 

430  0 

'"3-3- 

.' 7 ■J^^^H^Jft^^tvssÄ™ 

J-S-J-— 

44T" 

,^4 3 6 0 
"Xfl   04V 

447  0 

439  0 

KW408 

-k——* ijlf4"*f™" ü*-* 
144 2  0 

402  0p3=rWT 

400  0 I-S10X J..*4s4«t—ß- 

jya^JU^ 

406  0 

419 140 8 0 
Jj0 9  0 

417   0 ?4 1 R   (|P * 0   0 
4 1 8  0^ j !   0 

*'"'"*4y4'^==44-ä=!#1 

7/ 
#12 0 

Copyright © 1997, Haas Tailoring Company 62 



Haas Tailoring Company DDFG-T1P5 Phase 0 Final Report 

1 0 2 *B-f 

100   1*-* 

,104  0 

110 6   17 
110 7   17 

108 17 
109 17 

1112   IS 
4113   15 

134,£U, 

132 

130   16 

13 6  0 

■.il7_J ^.4M i ^ 
1142  0 
114 3   1 

l 

,rn     <-. 1145     17 
162   17163   17^146   17 

^14 7   17 
16 1   IT* 160   1*14 8   17 

Jm w 
155   16 

153 

Copyright © 1997, Haas Tailoring Company 63 


