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Preface 

The computer is a very useful tool that when used 
correctly can increase accuracy a nd productivity, and 
manage info rmation. This removes the time con
suming tasks of cutling ca rd patlerns ttnd planning 
and drawing markers by hand. and tl1e duplication of 
hand-wrillen instructions. This computer technology 
has enabled U1e clothing design, pattern conslruction 
and product development lo be integrated into a 
more conti11uous process. 

Computer design systems enable designers to 
illustrate and visualise their designs both two and 
three dimensionally. The pattern technologist can 
coustrnct and grade the patterns simultaneously. The 
sample garmelll can be viewed lhree dimensionally in 
simulaled fabric. The cost of the garment can be 
calculated from a computer lay plan of the pattern 
pieces on the fabric for fabric ut ilisation. Having an 
easy access to a database assists the clothing rnch
nologisl to calcula te ilie cost of the garment for their 
specifications. 

However, it is essential that the preparatory work 
is based on knowledge of the principles and Lecbni
ques of pattern construction, grading and pattern lay 
planning and marker making. Initially the µre
pannory work may appear somewhat time consum
ing, bul o nce the correct data has been put into the 
computer it can be operated with conlidence. 

The definition of design in the context of U1is book 
is not the creation of fashionable styles but t11e pro
cedure of developing a style suitable for production 
that is innuenced by the body dimensions, Lhe fabric 
and the production methods. Originally computer 
programs were developed Lo grade gannenl paltems 
inlo a range of sizes fo r lay planning and marker 
making. Today there a.re major sysLems that have the 
further facility for designing patterns and a.llerin.g 
patterns to the s ize a n.d fit for an individual customer. 

The partern construction a nd design in this book is 
based on well-tried and proven methods used in the 
past by well-respected paueru makers. These meth
ods have been adapted for today's compuler systems 
but can also be drafted manually and then digitised 
into the computer. All the patterns constructed for 
this book were developed using a computer pattern 
design system and are for women's garments. They 
have all been tes ted by producing sample garments. 

The inlemion of this book is: 

• To introdL1ce a nd explain lhe wide range of com
puter programs available to the clothing indus try 
for pattern design and product development. 

• To give guidance to those operaling or planning 
ro use cQmputer programs for pattern designing, 
grading and lay planni ng by combining a theoret
ical understanding with the praclical application. 

• To give a reference source to students following 
courses in Pa ttern Design, Clothing Technology 
and Clothing M anagement. 

• To give knowledge and understanding of the 
p rinciples for developing garmen ls to those con
versaill with operating computers but laclcing 
experience in clothing product development. 

• T o assist lhose experienced in clothing technology 
with the transition from manual methods to 
operating computer systems. 

The book is divided into six parts for ease o f refer
ence: 

INTRODUCTION: Developments withi.n compu
ter-aided appa rel system s. 
The clothing industry has changed profound ly in 
recent years. GlobaLisation, speed of information and 
communicatiou has stimulated competition. While 
manufacturers offer unlin1ited designs, the problem 
is how to bring products to the market quickly a nd 
achieve up-lo-da te informa tion that is easily obtain
a ble. CAD systems are now the essential tools 
required to integrate and achieve success raking the 
role or the ·conliguralor' between manufacture a nd 
retail. Utilising a fu.11 range of electronic tools, from 
the ubiquitous internel to the new powerful CAD 
systems can deliver clothjng al relatively short cycles. 
fn legraLion and c0Lmnunicatio11 utiJising the i11ternet 
become the new systems designed to achieve this. 

PART I : Pat tern construction 
The obtaining or body measurements and how Lhey 
are formulated into size charts is explained. T hese 
size charts are requisite to a ll the pattern designing, 
grading and cus tomisation tha Lfoilow in P an 2, Part 
3, Part 4 and P;µ-t 5. The various lechniq ues of con
structing a nd manipulating patterns manua lly a nd by 
compuler are comp~lred . The drafting or basic block 
patterns is described and their adaptation into 
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viii Preface 

secondary blocks. This knowledge assists in the cal
culation of grading increments discussed in Part 2. 
These block pat.terns are the foundation for design
ing pattern for styles described in Part 3. 

PART 2: Computer patlern grading 
The principles of pattern grading to produce a range 
of sizes are explained. How they are applied to 
computerised grading is covered in detail. This is 
i!JusLrated by the grading of the block patterns con
struct.ed in Part I . The benefits of grading block 
patterns prior to compmer pattern design is lhat the 
size increments are transferred on to the new style. 
This eliminates grading as a separate process. Aller
oalively. the digitising and grading of manually 
produced patterns is also explained. 

PART 3: Pattern designing and grading 
This covers the pattern construction or adaptation or 
a variety of designs for skirts. bodices. collars and 
sleeves. Suitable methods of grading are suggested. 
Details for completing U1e pattern with seams, hems 
and facings for production are also given. 

PART 4: Pallem modilicaLion for garment si2e and 
{j t 
This section gives an introduction to the assessing of 
lhe figme shape and garment fit related to the sta
ture. posture, body size an.d contour. The identifi
cation of fitting faults is explained and the 
appropriate pattern corrections. This information is 
in preparation for pattern alteration systems and 
made-to-measure. 

PART 5: Computerised marker making systems 
It has Jong been recognised that improvements at the 
front end of culling can show substantial fabric 
savings. Fabric and trim accounl for about balf the 
total coses of goods mmrnfactured, and in a compe-

Li live situation, theiirst place that cosr reduction can 
be achieved is in fabric uliLisatiou. It is generaUy 
understood that 40% of lhe finished gam1ent cost is 
fabric; it is also recognised that 90% of cutting room 
costs are fabric. Parameters relevant to lay planning 
and marker making will be identilied. 

PART 6: Product data management systems 
Product data management (PDM) systems have been 
developed to improve the product and the process of 
the product development cycle. These systems pro
vide an automated means to control and facilitate the 
flow of up-to-date information to authorised parti
cipants t.hroughout the organisation. 

PDM acts as a comm unication tool berween 
design, retail and manufacture, containing details 
about patterns, garment construction, fabric and 
trims, packaging costs, quality and meas urement 
specifications. lL is the direct interface between CAD/ 
CAM systems and management information 
systems. 

APPENDTCES 
References and further reading are listed on p. 205. 
Appendix T gives a comprehensive index o[ technical 
terms and abbreviationsJelated to the text. Appendix 
11 shows reduced size basic block patterns for use as 
exercises in digitising, grading and pal!ern design. 
These are at 33.3% of the original and can be plotted 
fuU-scaie. 

Great improvements have been made to co)nputer 
systems since the early l.990s. They are much more 
'user fdendly' today and arc being continually 
updated. The content of this book is not specific to 
one specific system: the a uthors have used various 
systems for testing Ule illustrations. The reader 
should become conversant with the system they will 
be using. preferably by training from U1e suppuer. 
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Introduction 

Developments within computer-aided 
apparel systems 

Developments within computer-aided design for 
fashion. clothing and visualisation have been realised 
using JD software. Offering the designer a virtual 
prototyping system has been an active research area 
for many years. Despite being upplicd in other 
commercial industries, lhe developmenl of JD ima
&>ing for use with.in the clothing industry has met 
many research challenges. However. by presenting 
recent developments within this virtual environment 
the 30 picture becomes much clearer. 

ln relation to pattern design the ability to move 
from 20 to JD is perhaps the area of most interest. 
The creation of 20 patem shapes that can be wrap
ped around a virtual mannequin fits nicely within the 
20 CAD pattern developmenl application used 
within the industry. and development from this is the 
most likely way forward for the designer and pattern 
technologist. 

30 software developed by Pad systems was one or 
!he first commercial packages avai lable to the 
cloLhing industry offering further integration 
between the pattern technologist and designer. This 
modular-based software allows 2D patterns to be 
modi!ied and. following a sequence of assigning sew 
points. a JD simulation on a virtual mannequin can 
be created. Fabric models within U1c module allow 
simulations of garment drape which can be linked lo 
objective measurement data. 

Gerber Technology now offers commercially their 
APDS-3D virtual garment draping system. which 
enables pattern technologists to view 2D garments 
assembled and draped on a virtual mannequin. Both 
the viewing and lighting angles of images are user 
de!ined: the horizontal and vertical cross sections or 
the mannequin can be viewed. olTering t11e pattern 
technologist the ability to verify !it and ease aUow
ance. Modifications in either 20 or 30 mode take 
immediate effect with results displayed. The system 
also allows integration of fabric images from the 
Artworks studio module, ano ther of the family of 
software solutions offered by Gerber Technology. 
Current 30 software provides the pattern technolo
gist and designer with a toolset to review lhe design 
and construction of their garments. 

Lectra Systemes has expanded its organisation to 
embrace all areas of CAD/CAM. The developments 
of internet. intranet and virtual reality technologies 
arc given high priori Ly, the a im being to improve the 
products through brand building and to increase 
sales with leading technologies. These developments 
will allow Lectra to incorporate their pattern modu1e 
solutions and offer commercially four key compo
nents: E-Design. E-Manufacturing, E-Sales and 
Lectra on-line. By maximising the potential of these 
technologies it may become possible lO view an entire 
garment collection on a virtual reality catwalk. 

CAD vendors with this developing technology 
bring a mo.re structured and systematic approach to 
the pattern cutting and gannent consrruction pro
cesses. At this stage of development, the 3D tools 
require improvement if they are to ful!il Lheir promise 
and acccptabj]jty. 

Developments within JD body scanning systems 
capable of producing anthropometrics data offer a 
direct link to 30 design and pattern making. There 
are a small number of companies involved with.in 
body scan ning: TC2, Tecmath, Tclmat, Hammatsu 
and Wicks & Wilson. Telmal, the French company, 
have developeu a JD body scanning system, the 
Symcad Flash 30 system, which offers instant 30 
automatic body measurements and open connectivity 
lo CAD syscems. Jn formation it can be directly 
linked to a made-to-measure CAD module either 
from a Symcad system or via the internet or an ISON 
line. Developments within this area allow integration 
into the manufacture and retailing interface. offering 
individual service. 

Among the software solutions offered by CAD 
vendors, resurgence in made-to-measure (MTM) 
allows manufacturers and retailers to develop into 
the rapidly growing area of mass customisation. 
With new technologies developed to simplify the 
customisation of a garment it is now possible to 
automate the garment development through to the 
point of manufacture. This gives the ability to man
ufacture single garments al mass production speeds 
and avoids the high cost usually associated with 
single garment production. MTM software is 

xi 



xii Introduction 

designed to integrate with existing CAD modules, 
allowing quick and easy entry of customer details. 
body measurements and customer orders. lnfom1a
tion is linked to pattern-making software, marker 
planning, plotters and single-ply cutters. 

Product data management software is a CAD tool 
which aims to reduce development lime, increase 
quality and improve communications between man
ufacturer and clothing retailers. lls function is to 
organise information in the product development 
phase, to ensure technical specilications are followed 
to the last detail into the production phase of the 
garments. More specilically. product data manage
ment (PDM) systems contain information about 
patterns, gannent construction, costs. quality and 
measurement specificalions. New PDM systems are 
now Web enabled, allowing the major CAD vendors 
products to be internet. intranel and extranet 
enabled. The ability to transfer/share reliable infor
mation, ease of communication, is of the utmost 
importance. 

JD visual merchandising is the new media pro
moted by major CAD vendors offering the ability to 

quickly simulate apparel collections in any virtual 30 
retail environment. The ability to create and control 
the retail environment defining store layout. selected 
garments, style, colour, assortment and retail space 
offers the ultimate assortment planning 3D visual 
merchandising system for apparel brands and retai
lers. This is made possible by a powerful database 
encompassing a catalogue of 3D fixtures, dressed 
mannequins and custom objects importable from a 
2D CAD media. 

The success achie,·cd by other industries in internet 
e-commerce has not so far extended into apparel, 
although Lhe continued de,elopments in visualisation 
technologies along with the ability lo use 3D scan
njng data constantly improve the representation of 
garments on-line. In the near future from the comfort 
of home it will be possible to select a garment, use the 
data from the 3D body scan to try it 011 your own 
digital model, view around 360°, select the size that 
fits best or have tbe garment altered 10 your own 
specific measurements for a customised fit. then sit 
back and await the delivery of the selected garment. 



Part 1 

Pattern construction 

The emphasis in Part I is on the preparatory work to 
be undertaken before the final panerns are con
slructed. This part covers: 

• Taking body measurements manually 
• Computerised measuring systems 
• Size chart fomrnlation 
• Pattern construction techniques 
• Block pattern construction 
• Primary block construction 
• Secondary block consnucrion 

The fi rst requirement is obtaining body measure
ments that have to be formulated into tbe size charts 
for garments. These size chart measurements are then 
used for constructing block patterns that are adapted 
for the final gam1ent patterns. The size charts and 
block patterns are also required for pattern grading 
explained in Part 2, pattern design and grading in 
Part 3 and computer ·made-to-measure' systems in 
Part 4. 

P atterns represent the two-dimensional compo
nent parts of a garment. They are used as a guide for 
cutting the fabric, wb.icb when sewn together forms a 
three-dimensional gannent. The creation of these 
patterns is the technique of pattern construction. ln 
the past this was oflen termed pattern cutting, but 
wilb the advent of computers the cutting of indivi
dual patterns by hand is less essential. Th.is is why in 
this book the term 'pattern cutting' is replaced by 
·pattern construction'. 

Pattern construction is part of the garment design 
process and product development. The pattern cau 
also be considered as a foundation for garment 
production. The complexities of developing and 
grading a pattern are often underestimated. Tbe 
designer or pattern technologist is creating a Uuee
dimensional garment which is made in unstable two
dimensional fabric to be worn by a t1exible body. The 
wearer has not only to feel physically comfortable in 
her garment but also psychologically confident aud 
socially accepted. 

To construct patterns by computer requires two 
skills: knowledge of pattern construction and how to 
operate the computer program. A skilled pattern 
technologist has also to be both mathematical and 
creative. Only guidance can be given for constructing 
patterns by computer as each computer system has 

different sets of commands and methods of oper
ating. 

BODY AND GARMENT 
MEASUREMENTS 

Body measurements are a prerequisite to pattern 
construction. The size and fit or <l garment depends 
upon their accuracy. Al present we are in llie tran
sition between traditional manuaJ measuring by lape 
measure and computerised scanning or photographic 
systems. Manual measuring requjres a high degree of 
skill and is time-consuming. The techniques of 
computerised measuring have recently improved 
considerably and will supersede manual melliods in 
the future. Whichever method is used the first con
sideration is to decide wbicb. measurements are 
required. Are they needed to develop size charts for 
garment production or for an individual. The age 
range or the group or individual being measured is 
important as this has great bearing upoo the body 
proportion and size charts. Different types of gar
ment also require a different set of measurements. 
Detailed below is the procedure for manual 
measuring. This is followed by an accouot of the 
development of three-dimensional body scanning 
and computerised measuring systems. Either 
methods can be used for measurement surveys of 
women to develop size charts or fo r altering standard 
patterns used in the computer ·made-to-measure' 
systems (see Part 4). A more detailed accoun t of how 
to undertake a survey of body measurement will be 
found in an article by Beazley (1997). 

Taking body measurements manually 

PREPARATION 

• T be preparation jg very important for accuracy. 
Good rapport must be developed between the 
measurer and tl1e person being measured. The 
person being measured should feel at ease and be 
relaxed. 

• They should remove thick outer gam1ents and 
only wear Lhe underclothes to be worn beneath the 
garments to be made. 



2 Pattern construction 

• The person being measured should stand nor
mally and evenly on both feel. with relaxed 
shoulders. arms hanging at either side and bead 
erect. 

• Locate nape of the neck (at top of seventh cervi
cal) with masking tape or soft removable marker. 

EQUIPMENT 

Tape measure 
A fibreglass tape measure is recommended. It 
should be clearly marked and have brass tips at 
both ends. Alternatively, a retractable metal tape 
measure can be used, as it is firmer for taking girth 
measurements. 

Metre mle 
A metal rule is recommended to measure the hip level 
parallel to the ground. 

Tapes 
Adj11slable elastic tapes are useful to attach around 
major girth measurements lo locate the measuring 
position (these must not indent the body). Alter
natively, for the neck base measurement. a flne chain 
can be positioned. 

Mirror 
A full-length mirror positioned behind the person 
being measured is useful for checking girth 
measurements that need to be parallel to the ground. 

Record sheet 
A record sheet lists all the measurements required in 
the measuring sequence. Posture details are also 
useful (e.g. shoulders square or sloping; posture erect 
or stooping; height short, medium or tall). 

MEASURING TECHNIQUE 

• The measurer should stand slightly to one side 
when facing the person being measured. 

• Hold the tape measure close Lo the body and taut. 
but not pulled tightly Lo indent. Do not add any 
extra lo the measurements for ease allowance. 
These extra a llowances can be added when con
structing garment patterns. 

• Be discreet about the measurements. Do not let 
the person being measured move to look down al 
the tape measure. 

MEASURING METHOD FOR BODI CE AND 
SLEEVE 
(a) Bust girth: The person being measured stands 
facing the measurer. The measurement is taken 
horizontally around the fullest purl of the bust and 
approximately parallel Lo the ground to incorporate 
lhe shoulder blades. 
(b) Waist girth: The waist elastic sbould sit comfor
tably in the natural position of the wnist (not parallel 
to the ground). The tape measure is held firmly. but 
not indenting, over the waist level elastic. This can be 
checked in the mirror for lhe correct position. 
(c) Neck girth: The base of the neck should be 
measured in a suitable position for a close fitting 
collar. Starting from the nape position place a nar
row cord or chain around the base of the neck. When 
this is straightened the distance is measured against a 
tape measure. 
(d) Upper arm girth: Measure the thickest girth of the 
right upper arm, either at the armpit or biceps level. 
(e) Elbow girth: Position the tape in the bend of the 
right elbow, and then have the ann bent across the 
front waist. The measurements have to be taken over 
the bone of lhe elbow. 
(f) Wrist girth: While the arm is still bent measure the 
wrist arou nd the widest part. 
(g) Nape to wajst: T he top of the tape measure is 
positioned at the nape (seventh cervical) and placed 
vertically down the cenLre back lo the lower edge of 
the waist level elastic tape. 
(h) Front length to bust: The Lape measure is posi
tioned from the nape over the right shoulder at 
neckline, then diagonally lo the prominence of the 
right breast. (Half the back neck measurement of 
the garment is then subtracted from this measure
ment.) 
(i) Front waist level: Measure as 'h' and continue U1e 
tape measure from the bust prominence vertically 
down Lo the lower edge of the waist level tape. (Half 
the back neck measurement of the gam1eol is then 
subtracted from this measurement.) 
G) Elbow level: The person being measured stands 
with her right side to the measurer and right arm bent 
across her front waist. The tape measure is positioned 
from the nape over the end of the shoulder. diag
ona lly to the point of the elbow. (The garment centre 
back neck lo end of shoulder measurement is sub
tracted to give the fina l elbow level.) 



MEASURING POSITIONS FOR 
BODICE AND SLEEVE 
(a) Bust girth 
(b) Waist girth 
(e) Neck girth 
(d) Upper arm girlh 
(e) Elbow girth 
(I) Wrist girth 
(g) Nape Lo waist 
(h) Front length to bust 
(i) Front waist level 
G) Elbow level 
(k) Sleeve length 
(I) Across back 
(m) Across front 
(n) Shoulder length 
{o) Bust prominence widlh 

(k) S leeve lcnglh: Measure as T and continue lhe 
tape measure to the end of the wrist bone at the 'little 
finger' side of the band. (The garment centre back 
neck to end of shoulder measurement is subtracted to 
give the final sleeve length.) 
(I) Across back: This width measurement is taken 
horizontally and gauged just above the skin folds 
where the arms connect to the torso. 
(m) Across front: This width measurement is taken 
horizontally between the centre front neck and bust 
level. The width is gauged al the skin folds where Lhe 
arms connect to the torso. 
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(n) S houlder length: The highest pan of the shoulder 
is localed and measured from the base of the neck to 
the bone at the end of the shoulder. 
(o) Bust prominence width: Measurement horizon
tally between the most prominent part o f the left a nd 
right breasts. 
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MEASURING POSITIONS FOR 
SKIRTS AND TROUSERS 
{b) Waist girth 
(p) Hip girlh 
(q) Upper h.ip girth 
(r) Thigh girth 
(s) Knee or calf girth 
(t) Ankle ginh 
(u) Hip level 
M Knee length 
(w) Back length 
(x) Ankle Jenglh 
(y) Outside leg length 
(z) Front length 
(zz) T nside leg length 

(zz); 

MEASURING METHOD FOR SK1RT AND 
TROUSERS 
(b) Wai t girth: See measuring method for bodice 
and sleeve. 
(p) Hip girth: The Lape measure is posilioned hori
zontally around the fuJiest part of hips and but
tocks and paraiJel to the ground (optionally an 
elastic tape can be positioned and level.led by using 
a metre rule). A note can be made of the measure
ment between the centre back Wtlist and hip level 
(see (u)). 
(q) Upper hip girth: Measurement midway between 
the waist and hip levels and parallel to Lbe ground. 
The correct position can be checked in the mirror. 
(r) Thigh girth: The person being measured stands 
with her legs slightly apart. The measurement is 
taken horizontally around the thickest pan of the 
right upper thigh just below the crutch level. 
(s) Knee or calf girth: Measurement horizontally 
around the thickest part of the right knee or calf, 
whichever is the largest. 
(t) Ankle girth: Measurement around the thickest 
part of the right ankle. 
(u) Hip level: Measure vertically from the centre 
back waist and the hip level. 
(v) Knee length: Measure as (u) and continue down 
vertically to the crease at the back of the knee. {This 
measurement can be used as a guide for skirt 
lengths.) 

;tz) <x>: . 

(w) Back length: Measure as (u) and continue verti
cally down the back to the ground. 
(x) Ankle length: Measure vertically from the side 
waist, over the side hipbone down to Lbe lower edge 
of the anklebone. 
(y) Outside leg length: Measure as (x) and continue 
the Lape measure vertically down lo tJ1e ground. 
(z) Fronl length: Measure vertically from the centre 
fronl waisl down to lhe ground. 
(zz) Inside leg length: The person being measured can 
position the end of the tape measure between the legs 
at the crutch level. The measurer then places the tape 
down the inside of tJ1e leg LO the ground. 

Computerised body measuring systems 

Various computerised body measuring systems have 
been developed since the early 1980s. These auto
matic systems operate by using scanning or photo
graphic equipment linked 10 a computer. 
Developments since the early 2000s have realised 
great improvements and there are several systems 
now in commercial use. These systems record the 
body shape and posture two or three dimensionally. 
then calculate the body measurements. These systems 
can also be linked Lo a computer pattern alteration 
system or made-to-measure system (sec Pan 4). This 
enables the computer to find the nearest size paltern 
to the individual and alter the pallern according to 



the new measurements. These altered patterns can be 
transferred to an automatic marker making system 
and a single ply computer controned cutter (see 
Pa rt 5). 

Tn Britain, Loughborough University pioneered 
lbe development or an anthropometrics shadow 
scanner (LASS). This produced a three-dimensional 
(3D) model of the human body. This method 
required a person. minus their outer wear, to stand 
stat ionary on a turntable as st1iµs of light were pro
jected vertically on to them while they were ro tated 
360°. A column of cameras recorded this withj n Lluee 
minutes. This curve-fining process treated the body 
as a series of32 horizontal slices that corresponded lo 
specific a natomical landmarks. The computer then 
processed this data that enabled a 3D image to be 
projected on the screen and the body measurements 
to be calculated (Fitting Research 1994 Apparel 
I nternational). 

An improved method of this system is now avail
able commercially. This is the Wicks and Wilson's 
Triform scanner. The system is operated by the per
son to be scanned entering a booth wearing their 
underwear (Figure I.I ). They place their feet in a 
marked area. their hands holding a support rail 
wh ich moves their arms away from their sides so lbal 
tbei.r torso is clearly revealed. They remain stationary 
while narrow and wide strips of white light are 
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projected on to them and Lhe camera captures oue o r 
more views of tJic illuminated object (Figure 1.2). 'By 
a nalysing the way in which the pattern of light is 
d istorted by the shape of Lhe object, the x, y and z co
o rdinates ca11 be calculated' (Wicks and WiJson 
2000). This system only takes J2 seconds scanning 
time, as the person being scanned is not rotated as in 
the original LASS system. 

The Trifonn body scanner processes the infom1a
tion within 2 minute~ to produce a body shape image 
from which measurements can beexlracted using the 
TriBody measuring system. This system requires the 
end points of the measurements to be placed mam1-
ally on the scruwed image so that the computer c<m 
read the distance between them. The systetlJ will also 
calculate the girth measurements a round the body, 
e .g. waist, hips. 

In France, Telmat lnforrnatique developed the 
Systems of Measuring and Creating Anlhropometric 
Data (SYMCAD). This was Cirstly using a 20 scan
ner, where a person enters a booth and removes their 
outerwear . Then a vision system records them 
standing facing forward and in profile. Two outline 
images are produced on a computer screen, which 
indicate Lhei.r body shape and posture. This system 
was developed initially for use by the military to 
i.mprove the allocation o r correclly sized uni fonus. IL 
was used extensively in France and the UK. 

Figure 1.1 30 Scanning booth (by permission of Wicks and Wilson Ltd) 
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The SYMCAD Turbo Flash/3D is similar in 
principle to Lhe Wicks and Wilson's Triform scanner 
and has now superseded the 20 scanner. The 
'SYMCAD Turbo Flash/3D takes more than 70 
measurements and body figuration (or shape). Every 
measuremem is automatically calculaled at pre
defined points according to the ISO 8559 and 3635 
standard· (Telmat lnformatique 2000). 

Another JD scanning system developed in the 
USA on a diITerent principle is the [TC]2 (Textile, 
Clothing Technology Corporation 2000). The scan
ning system is designed using four stationary surface 
sensors. ·Each sensor consists of a projector and an 
area sensing camera, thus forming a vertical Lrian
gulation with the object or body' (Textile/Clothing 
Technology Coq)oraLion 2000). These capture an 
area segment of Lhe surface. These segments are 
combined Lo form an integrated surface of the body. 
The actual scan raw data is further processed to show 
an image that bas lhe positions of the extracted 
measurements superimposed within a matter of 53 
seconds (Figure 1.3). 

One of the major advantages of 30 body scanning 
is the speed, which has now been reduced to a matter 
of seconds, when compared with manual measuring 
witb a tape measure. Some companies state tbal lheir 
system gives consistenl results even if Lbe person 
being scanned moves or breathes. Scanning also 
helps to waylay the apprehension of the person being 
measured. as it is not so intrusive compared with 
being measured manually. It is difficult to identify 
the prominences and hollows of the body when using 
a tape measure, whereas the JD scanning system 
represents the exact body shape and posture. The 
scanned image is converted into a digital fonn 
required by a computer and is then displayed as a 3D 
image on the screen. This image can be rolated on the 
screen. From lhis image the computer will calculate 
the required body measurements. These 30 images 
and measurements can be stored in the computer's 
memory for future use. This measurement informa
tion can be transferred to a database from which the 
distribution of a specific population can be calculated 
and new size charts developed. 

There are slill certain dimculties in defining the 
true body shape when using 30 scanning. Tbere is a 
problem with defining the person's actual heighl 
because of the amount of hair that rises above the 
scalp. At present the scanners cannot differentiate 
between the hair and the head. Another problem 
arises when scanning larger people as some of tbeir 
flesh can form folds, for example under the chin or 
Ll1e underside of a woman's bust. Other areas Urn c a.re 
difficult to scan are the armpits and the crutch. To 
overcome this the stance required while being 

scanned is with tbe legs slightly apart and the arms 
away from the sides. This is not really a nonnal 
posture. At present those being scanned are bare 
footed. Most people wear shoes when fully dressed 
und the height or the heel has an innuence on lheir 
posture and length measurements. Consequently this 
can affecl Lhe balance or hang of their clot.hes. 

LL can be difficult to calculate from the scanned 
image some body measurements required for con
structing or altering garment patterns. The scanner 
cannot accuralely locate landmark positions on the 
skeleton that are used when measuring manually. 
For example. the seventh cervical at the nape of the 
neck or the bone at the end of the shoulder, which a 
measurer finds by feel. 

Humans do not remain static in the present scan
ning positions. Allowing for the change in body size 
when moving is critical for the customer's comfort. 
There is considerable scope for further research into 
the changing body shape and measurements when, 
for instance, the arms and legs are lifted; also. lhe 
amount that knees and elbows increase in size when 
bent, and the hip size when seated. 

The main current use of3D body scanning systems 
is for surveys to give comprehensive information on 
the body shape of a specific population. This will aid 
the delining of the body size, shape and posture for 
developing size charts, and will improve the fit of 
clothing. There are two surveys being undertaken a1 
the time of writing this book. In the USA there is tbe 
Civilian American and European Surface Anthro
pometry Resource (CAESAR) Project for which the 
Society of Automotive Engineers is gathering dala of 
approximately 8400 men and women in the USA, 
Netherlands and llaly. ln U1e UK a national survey 
organised by the Centre for 30 Electronic Commerce 
measured 8000 to 10000 men and women during the 
autumn of 200 I. nus has been sponsored by a con
sortium or retailers and manufacturers and a grant 
from the Departmenl of Trade and Tndustry (Centre 
for 30 Electronic Commerce 2000). One problem for 
body measurement surveys is obtaining a truly 
representative sample of population. This is because 
they rely on volunteers who are willing lo be 
measured. 

Another use of 30 scanned images is in the 
manufacture ofworkrnom stands or mannequins. AL 
present many of the stands are of an idealistic body 
shape. However. a more realistic contour can be 
produced from an average of scanned images or for 
one individual. 

The generated body measurements for an indivi
dual's scanned image can be electronically compared 
with garment specifications. This can be useful for 
the computer pattern alteration or made-to-measure 



systems (see Part 4). ln the fULure these 
customers could have a 'smart card· con

taining their measurements. This could 
assist them in obtaining the correcL size 
from a retailer. a ecttalogue or lhe internel. 
A further possihiliry is for the customer to 
view the garment's appearance and fit on a 
simulation of a specific standard size or 
their own silhouetle. Such faci lities may in 
future be in general use in retail stores. 

Measurements extracted 
in 2 seconds 

waist= 37.7 lnch 

hip = 42.8 Inch 

seat= 41 .8 Inch 

!hight'" 22.7 Inch 

knee = 15.0 Inch 

sldeseam = 39.7 Inch 

inseam = 29.5 inch 
cr01ch length = 26.0 Inch 

collar= 16. 7 Inch 

front neck to waist = 20.2 Inch 
back neck lo waist = 20.8 Inch 

cross shou.lder = 19.1 inch 

chest= 46.2 inch 

cross chest = 16.3 Inch 

cross back= 16.0 Inch 

sleeve length = 33.8 Inch 
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Figure 1.2 Camera images of narrow and wide strips of white light 
projection on to the body (by permission of Wicks and Wilson Ltd) 

Scan time 1 O seconds 

Landmark detection, 
body segmentation 
and data reduction 

25 seconds 

30 Point Cloud 

Total Elapsed Time 53 seconds 

Figure 1.3 Scanning process and measurement extraction time (by permission of Textile/Clothing Technology Corporation) 
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SIZE CHART FORMULATION 

A size chart is the dividing of average body or gar
ment measurements artificially into categories to 
form a range of sizes. These average measurements 
are obtained from surveys of body measurements. 
Each size has to be given a code that is genernlly 
recognised by the public. such as 10, 12, 14, or 
labelled small, medfrun, large. 

There are five stages in developing size charts for 
garments: 

• Obtaining body measurements 
• Statistically analysing the measurements 
• Adding ease allowances 
• Formulating the size charts 
• Fitting trials to lest the size charts 

F irstly the body measurements have to be obtained 
generally through surveys taken mamially or with the 
use of computerised equipment. (The details are 
described u1 the earlier sect.ion ' Body and gannent 
measuJements') . This is followed by the second stage 
of statistical analysis. Details of methods are des
cribed in an article by Beazley ( 1998). Often the 
statistical ai1alysis of the body measurements runs to 
several decunal points of a centimetre, which are 
inconsistent and inconvenient to nse for clothing 
manufacture. This may require the raw data to be 
rounded up or down Lo a whole centimetre or Lo one 
decimal point. Therefore the second stage is lo round 
the measurement data to produce tables of body 
measurement (see Chart 1.1 ). 

In the rbird stage a tolerance is added to the body 
measurements that is generally known as ease 
allowance. This is because garments have lo be larger 
than the wearer to allow for movement and expan
sion. Three other factors which influence the ease 
allowance are: 

• The function of the gam1ent and whether it is 
worn over other garments, e.g. a coal requires 
extra width 

• The style of the garment and whether it is close or 
loose fitting which depends upon the current 
fashion 

• The type or fabric. whether it is stable or exten-
sible, e.g. woven or knitted 

Chart 1.1 illustrates the adding of ease allowances to 
the row1ded body measurements to produce garment 
measurements for a straight skirt in woven fabric. 
Figure 1.4 illustrates the positions for t11e ease 
allowance to women's body measurements for a 
fiued bodice, semi-fitted sleeve and straight ski.rt for 
woven fabric. Initially the appropriate amount of 
ease allowance to be added in the correct position has 
Lo be estimated. The correct amount can only be 
confirmed after fitting t.rials of sample garments. 
More details concerning ease allowances can be 
found in all article by Beazley (l999). 

The fonrth stage is the fonnu laLion of size c-harts. 
These can be for either body measurements o r gar
mem measurements. IL is diffion.lt to manufacture a 
garment to au exact measurement due to dimen
sionally u11stable fabric and sewing production. This 
requires a production tolerance to be calculated which 
is a measurement added to, or subtracted from. a 
garment measmement but s til.I giving an acceptable 
size. When fonmllating size charts care bas to be 
taken ihat the increment between the sizes is not the 
same as or less tha n the production tolerance. 

The fina l, fifth. stage is testing Lhe new size chart by 
constrncting and grading patterns to the measme
ments, from which sample garments are cut and made. 
The sample garments are tested by fitting trials on 
groups of women of similar size. These trials confirm 
the correct sizes and also the amount and position of 
the ease allowances. If adjustments have to be made 
the charts and patterns are revised and re-tested. 

Chart 1.1 Example of the three stages of formulating a size chart for a woman's skirt (measurements in centimetres) 

SIZE 8 10 12 14 16 

To fit Waist 62.0 66.0 70.0 74.0 79.0 
Hip 88.0 92.0 96.0 100.0 105.0 

Waist Raw data 62.3 66.4 69.7 73.5 78.6 
Rounded 62.0 66.0 70.0 74.0 79.0 
Plus ease 66.0 70 74.0 78.0 84.0 

Hip Raw data 88.0 92.5 96.0 99.8 104.6 
Rounded 88.0 92 96.0 100.0 105.0 
Pluse ease 92.0 96.0 100.0 104.0 110.0 



Women's size charts 

The British Standards SpecificaLion for Size Desig
nation ofWomen·s Wear BS 3666 was last updaLed in 
J 982. These size designations are olll of date when 
compared with retail sizing of today. Each successive 
generation has grown taller and wider in waist and 
hip girth. Very Jillie corsetry is worn today compared 
with earlier generations (Beaz.Icy 1999). The most 
recent Nationa.I Sizing Survey has not yet been 
published. For this survey it is planned to measure 
10 000 women by a body scanning system. The fol
lowing size charts are based on small-scale research 
undertaken by the DcparLment of Clothing Design 
and Technology at Hollings Faculty. Manchester 
Metropolitan University between 1992 and 1998. 
The block patterns developed from these sizes have 
undergone numerous fining trials. Therefore U1e 
sizes and patterns in this book represent the con
temporary women's ligurc. However. any other 
satisfactory size chart can be used. 

SIZE CHARTS FOR THE RA GE 8 TO 16 
Charts 1.2 and 1.3 illustrate the development of the 
body measurement tables into garment size charts by 
adding the ease allowances for the base size 12. The 
amount added is the minimum suitable for woven 
fabric. ll is advisable to have the base size as the 
central size from which the larger and smaller sizes 
are graded. This maintains accuracy in the pallem 
shape for each size. 

The last column gives the grading increments for 
two size ranges. These size ranges are designated by 
the grade of key measurements to which a ll the other 
grades are proportional. The key measurement in 
Chart 1.2 is the bust girth with a grade of 4 cm or 
5 cm (in parenthesis); in chart 1.3 it is the hip girth 
with a grade of 4 cm or 5 cm (in parenthesis). The key 
body measurement is often quoted at the top of size 
charts or on garment labels: 

e.g. Size 12 to Ii l bust 88 cm 
to fit hip 96cm 

Size charts with equal size intervals are restricted 
to four or live sizes as the body proportion changes 
shape beyond this number. Only live sizes are quoted 
in the charts from size 8 to 16 with the central size 12 
as the base or sample size. Some extra measurements 
are included in Chart 1.2 for bodice and sleeve 
measurements onJy. These are not included in most 
size charts, but are useful for constructing patterns. 
Also included within Chart 1.2 (column headed 
·oress') are the suggested amounts for dart sup
pression relative to back/front shoulder and waist 
darts. 

ln the garment size charts, Churl 1.4 for dresses 

BACK PA"ITERNS 
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FRONT PAlTERNS 

Figure 1.4 The positions for adding ease allowances to 
women's body measurements ror a fitted bodice, semi-lit 
sleeve and straight skirt 

and Chart 1.5 for skirts and trousers have a 4cm 
grade for the key measurements bust, waist and hips. 
whereas Charts 1.6 and 1.7 have a 5cm grade. The 
base size 12 is the same size for both ranges but the 
other sizes vary slightly. For example. the garment 
bust grade: 

4 '-m grade 5 cm grade 
size 8 86 cm 84 cm 
size 16 102cm 104cm 
This gives a 2 cm difference on the largest and 
smallest sizes. All the ocher grading increments are 
proportional to whether the major girths of bust, 
waist and hips have a 4cm or 5cm grade. 

SIZE CHARTS FOR THE RANGE 8 TO 20 
The size charts which have been presented so far are 
for a limited range of four to live sizes with equal 
increments between the sizes. However, some styles 
need to cover a much larger rnnge of sizes, as many as 
seven to ten sizes. These larger size ranges can be 
approached in two ways. Firstly, a very large size 
range can be split into two or three short ranges of 
differing proportions with separate central base size 
patterns. For example, a women's size range from 
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Chart 1.2 Development of body measurements into garment measurement by adding ease allowances for size 12 women's 
bodice and sleeve (measurements in centimetres). Key measurement: bust 4cm grade (5cm grade in parenthesis). For 
average height 164cm (5ft 4~ in) 

Body Ease Dress Grade 

{a) Bust glrth 88.0 6.0 94.0 4.0 (5.0) 

(b) Waist girth 70.0 4.0 74.0 4.0 (5.0) 

(c) Neck glrth 38.0 2.0 40.0 1.0 (1.0) 

(d) Upper arm girth 28.0 6.0 34.0 1.0 (1.6) 

(e) Elbow girth 26.0 5.0 31.0 0.75 (1.0) 

(f) Wrist girth 16.0 2.0 18.0 0.5 (0.5) 

(g) Nape to waist 41 .0 - 41 .0 0.5 (0.5) 

(h) Front neck point to bust 27.0 - 27.0 0.5 (0.5) 

(i) Front neck point to waist 4-4.0 - 44.0 0.5 (0.5) 

(j) Shoulder to elbow 35.0 - 35.0 0.5 (0.5) 

(k) Shoulder to wrist 59.0 - 59.0 0.5 (0.5) 

(I) Across back (at mid armhole) 35.0 2.0 37.0 1.0 (1.2) 

(m) Across front (at mid armhole) 32.0 1.0 33.0 1.0 (1.2) 

(n) Shoulder length 13.0 - 13.0 0.3 (0.4) 

(o) Bust prominence width 19.0 - 19.0 0.4 (0.4) 

EXTRA MEASUREMENTS 

Width of armhole 10.0 1.5 11.5 1.0 (1.3) 

Back shoulder dart width at shoulder - - 1.5 - -

Front shoulder dart width at shoulder - - 4.5 o.s• (O.S-J 

Waist darts width 4.0 - 4.0 - -

Depth of armhole 21.0 3.0 24 0.5 (0.5) 

Armhole circumference 40.0 5.0 45.0 1.5 (1 .8) 

Sleeve head depth (approx. tarmhole circumference - - 15.0 0.5 (0.5) 

• Grade optional 
NB For short women 156cm (5fl 1tln), reduce bodice 3 cm between underarm and waist. Reduce the sleeve length 3 cm between the 
underarm and wrisl 
For tall women 172 cm (5 fl 7iin) Increase bodice length 3 cm between underarm and walsL Increase the sleeve 3 cm between the underarm 
and wrist. 
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Chart 1.3 Development of body measurements into garment measurements by adding ease allowances for size 12 skirts 
and trousers. Key measurement: hip 4cm grade (Scm grade in parentheses). For average women, mediUfTl height 164cm 
(5fl 411n) (measurements In centimetres) 

Body Ease Garment Grade 

(b) Waist girth 70.0 4.0 74.0 4.0 (5.0) 

(b) Waist band girth 70.0 2.0 72.0 4.0 (5.0) 

(p) Hip girth 96.0 4.0 100.0 4.0 (5.0) 

(q) Upper hip girth 90.0 4.0 94.0 4.0 (5.0) 

(r) Thigh girth - straight leg 57.0 10.0 67.0 2.6 (3.2) 
-slim leg 57.0 8.0 65.0 2.6 (3.2) 

(s) Knee or calf girth - straight leg 37.0 15.0 52.0 2.0 {2.0) 
-slim leg 37.0 9.0 46.0 2.0 (2.0) 

(t) Ankle girth 25.0 9.0 34.0 1.0 (1.0) 

(u) Centre back waist to hip 20.0 - 20.0 0.5* 

(v) Centre back waist to knee 60.0 - 60.0 OS 

(w) Centre back waist to ground 105.0 - 105.0 o.s· 

(x) Side waist to ankle 100.0 - 100.0 o.s• 

(y) Side waist to ground 106.0 - 106.0 o.5· 

(z) Centre front waist to ground 105.0 - 105.0 o.s• 

(zz) Inside leg (crutch to ankle) 72.0 -1.0 71.0 ·-

Crutch level (x - zz) 28.0 1.0 29.0 0.5 (0.5) 

• Skirt and trouser length grade optional. 
NB for short women 156 cm (5 fl 1} in) reduce the skirt 3 cm and the trousers 6 cm. 
For tall women 172 cm (5 fl ?fin) Increase the skirt 3 cm and the trousers 6 cm. 

size 8 to 26 could be split i11to two of different pro
portions, sizes 8 to 16 with a base size of 12, and sizes 
18 to 26 with a base size of 22. Alternatively, for a 
shorter size range of seven sizes the central base size 
can be graded with the increments varyi11g between 
the sizes LO change the patterns to lhe correct pro
portions. 

Tbe following size charts illustrate Lhe change in 
body proportion from size 8 to 20 with a base size 12. 
The variations have been based on surveys of body 
measurements. The smaller sizes of 8 to 14 have fewer 
size differences than the sizes 1.6 to 20. Also, the bust, 
waist and hips do not have the same grading incre
ments as the previous size charts. The patrern grading 
for larger sizes is more complex as the dart sup-

pression can be changed in width. Chan 1.8 is an 
example of body measurements for sizes 8 to 20 for 
dresses, Chart 1.9 for skirts and trousers. The 
amount of ease allowance also varies between some 
sizes. This can be seen by comparing with the gar
ment measurements of Cbart 1.10 for d resses and 
Chart 1.1 1 for skirts and trousers. The ease allow
ance has been increased for the larger sizes. That is 
why there is a greater increase from size 14 lo size 16. 
ll has been advocated (Cocklin 1997) that the ease 
allowance should be calculated as a percentage of the 
major girth measurement. Although this is correct in 
theory, when the amounts were calculated they 
became complex requiring several decimal points. 
l11is has been simplified by rounding the amount of 
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Chart 1.4 Garment measurement size chart for women's dresses. Key measurements: bust and waist 4 cm grade (mea
surements In centimetres). Size range: 8-16, for average height 164 cm (5 ft 4~ in) 

SIZE 8 10 12 14 16 

To fit bust cm 80.0 84.0 88.0 92.0 96.0 
in approx. 32 33i 35 36~ 38 

To flt waist cm 62.0 660 70.0 74.0 78.0 
in approx. 2~ 26 27! 29 30~ 

To fit hips cm 88.0 92.0 96.0 100.0 104.0 
in approx. 35 36l 38 39~ 41 

MEASUREMENTS 

(a) Bust girth 86.0 90.0 94.0 98.0 102.0 

(b) Waist girth 66.0 70.0 74.0 78.0 82.0 

(c) Neck girth 38.0 39.0 40.0 41.0 42.0 

(d) Upper arm girth 32.0 33.0 34.0 35.0 36.0 

(e) Elbow girth (fitted) 29.5 30.25 31.0 31.75 32.5 

(f) Wrist girth (fitted) 17.0 17.5 18.0 18.5 19.0 

(g) Nape to waist 40.0 40.5 41.0 41.5 42.0 

(h) Front neck point to bust 26.0 26.5 27.0 27.5 28.0 

(i) Front neck point to waist 43.0 43.5 44.0 44.5 45.0 

0) Shoulder to elbow 34.0 34.5 35.0 35.5 36.0 

(k) Shoulder to wrist 58.0 58.5 59.0 59.5 60.0 

(I) Across back (at mid armhole) 35.0 36.0 37.0 38.0 39.0 

(m) Across front (at mid armhole) 31.0 32.0 33.0 34.0 35.0 

(n) Shoulder length 12.4 12.7 13.0 13.3 13.6 

(o) Bust prominence width 18.2 18.6 19.0 19.4 19.8 

(p) Hip girth 92.0 96.0 100.0 104.0 108.0 

(q) Upper hip girth 86.0 90.0 94.0 98.0 102.0 

{w) Centre back waist to ground· 104.0 104.5 105.0 105.5 106.0 

{u) Centre back waist to hip• 19.0 19.5 20.0 20.5 21 .0 

(v) Centre back waist to knee• 59.0 59.5 60.0 60.5 61.0 

Depth of armhole (derived) 23.0 23.5 24.0 24.5 25.0 

·Grading increment of 0.5 cm optimal. 
NB For short women of 156 om (5 ft 1iin) reduce the bodice length 3 cm between underarm and waist. Reduce the sleeve length 3 cm between 
the underarm and wrist. For tall women of 172 cm (5 fl 7~ In) Increase the bodice length 3 cm between the underarm and waist. Increase the 
sleeve length 3 cm between the underarm and wrist. 
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Chart 1.5 Garmen! measurement size chart for women's skirts and trousers. Key measurements: hip and waist 4 cm grade 
(measurements in centimetres). Size range: 8-16, for average height 164cm (5ft 4}in) 

SIZE 8 10 12 14 16 

To fit waist cm 62 66 70 74 78 
in approx. 241 26 271 29 30} 

To fit hips cm 88 92 96 100 104 
in approx. 35 36i 38 3~ 41 

MEASUREMENTS 

(b) Waist girth 66.0 70.0 74.0 78.0 82.0 

(b) Waist band girth 64.0 68.0 72.0 76.0 80.0 

(p) Hip girth 92.0 96.0 100.0 104.0 108.0 

(q) Upper hip girth 88.0 90.0 94.0 98.0 102.0 

{r) Thigh girth straight leg 61.8 64.4 67.0 69.6 72.2 
slim leg 59.8 62.4 65.0 67.6 70.2 

(s) Knee or calf girth straight leg 48.0 50.0 52.0 54.0 56.0 
slim leg 42.0 44.0 46.0 48.0 50.0 

(t) Ankle girth fitted 32.0 33.0 34.0 35.0 36.0 

(u) Centre back waist to hip* 19.0 19.5 20.0 20.5 21 .0 

(v) Centre back waist to knee• 59.0 59.5 60.0 60.5 61.0 

(w) Centre back waist to ground• 104.0 104.5 105.0 105.5 106.0 

(x) Side waist to ankle* 99.0 99.5 100.0 100.5 101.0 

(y) Side waist to ground* 105.0 105.5 106.0 106.5 107.0 

(z) Centre front waist to ground• 104.0 104.5 105.0 105.5 106.0 

(zz) Inside leg (crutch to ankle)* 71 .0 71.0 71 .0 71 .0 71.0 

Waist to crutch (x-zz) 28.0 28.5 29.0 29.5 30.0 

•Skirt and trouser length grade optional. 
NB For short women of 156cm (5 ft 1t ln) reduce the skirt 3 cm and the trousers 6cm. 
For tall women of 172 cm (5 ft 7~1n) increaseihe skirt3 cm and the trousers 6cm. 

ease allowance increase to the nearest whole centi

metre. 
It must be emphasised that proven size charts have 

10 be se'lected before any pattern construction can be 
undertaken. The following size charts illustrate the 
development of tables of body measuJements into 
garment size charts with the inclusion of a minimum 
of ease a llowances. These charts will be used in the 

following sections concerning U1e development of 
block patterns, pattern grading into other sizes ru1d 
pattern alterations for comp1Her made-to-measure 
systems. The reader is not restricted to using these 
suggested size charts as the techniques that are 
explained can be applied to a1.1y reLiable size cbart. 
Most clothing manufactureJs have their own s.ize 
specifications suitable for their retail cuswmers. 



14 Pattern construction 

Chart 1.6 Garment measurement size chart for women's dresses. Key measurements: bust and waist 5cm grade 
(measurements in centimetres). Size range: 8-16, for average height 164cm (5ft 4fin) 

SIZE 8 10 12 14 16 

To fit bust cm 78.0 83.0 88.0 93.0 98.0 
in approx. 31 33 35 37 39 

To fit waist cm 60.0 65.0 70.0 75.0 80.0 
in approx. 231 

"2 25~ 27l 29l 31! 

To fit hips cm 86.0 91.0 96.0 101.0 106.0 
in approx. 34 36 38 40 42 

DRESS MEASUREMENTS 

(a) Bust girth 84.0 89.0 94.0 99.0 104.0 

(b) Waist girth 64.0 69.0 74.0 79.0 84.0 

(c) Neck girth 38.0 39.0 40.0 41 .0 42.0 

(d) Upper arm girth 30.8 32.4 34.0 35.6 37.2 

{e) Elbow girth (fitted) 29.0 30.0 31.0 32.0 33.0 

(f) Wrist girth (fitted) 17.0 17.5 18.0 18.5 19.0 

(g) Nape to waist 40.0 40.5 41 .0 41.5 42.0 

(h) Front neck point to bust 26.0 26.5 27.0 27.5 28.0 

(i) Fronl neck point to waist 43.0 43.5 44.0 44.5 45.0 

(j) Shoulder lo elbow 34.0 34.5 35.0 35.5 36.0 

(k) Shoulder to wrist 58.0 58.5 59.0 59.5 60.0 

(I) Across back (at mid armhole) 34.6 35.8 37.0 38.2 39.4 

(m) Across front (at mid armhole) 30.6 31 .8 33.0 34.2 35.4 

(n) Shoulder length 12.2 12.6 13.0 13.4 13.8 

(o) Bust prominence width 17.8 18.4 19.0 19.6 20.2 

(p) Hip girth 90.0 95.0 100.0 105.0 110.0 

(q) Upper hip girth 84.0 89.0 94.0 99.0 104.0 

(w) Cent.re back waist to ground' 104.0 104.5 105.0 105.5 106.0 

(u) Centre back waist to hip' 19.0 19.5 20.0 20.5 21.0 

(v) Centre back waist to knee• 59.0 59.5 60.0 60.5 61.0 

Depth of armhole 23.0 23.5 24.0 24.5 25.0 

·Grading increment of O.Scm opbmal. 
NB For short women of 156cm (Sf! 1}in) reduce the bodice length3 cm between underarm andwaisl Reduce the sleeve length3cm between 
the underarm and wrist. 
Fortall women of 172 cm (5 ft 7{ in) increase the bodice length 3 cm between lhe underarm and waist. Increase the sleeve length 3 cm between 
the underarm and wrist. 
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Chart 1. 7 Garment measurement size chart For women's skirts and trousers. Key measurements: hip and waist 5 cm grade 
(measurements in centimetres). Size range: 8-16, for average height 164 cm (5 ft iqin) 

SIZE a 10 

To fit waist cm 60 65 
in approx. 23~ 25! 

To fit hips cm 86 91 
20 cm below waist in approx. 34 36 

MEASUREMENTS 

(b) Waist girth 64.0 69.0 

(b) Waist band girth 62.0 67.0 

(p) Hip girth 90.0 95.0 

(q) Upper hip girth 84.0 89.0 

(r) Thigh girth straight leg 60.6 63.8 
slim leg 58.6 61.8 

(s) Knee or calf girth straight leg 48.0 50.0 
slim leg 42.0 44.0 

(t) Ankle girth fitted 32.0 33.0 

(u) Centre back waist to hip• 19.0 19.5 

(v) Centre back waist to knee• 59.0 59.5 

(w) Centre back waist to ground• 104.0 104.5 

(x) Side waist to ankle• 99.0 99.5 

(y) Side waist to ground• 105.0 105.5 

(z) Centre front waist to ground• 104.0 104.5 

(zz) inside leg (crutch to ankle)' 71.0 71 .0 

Waist to crutch (x-zz) 28.0 28.5 

· Skirt and trouser length grade optional. 
NB For short women of 156cm (5 ll 1~ln) reduce the skirt 3 cm and the trousers 6cm. 
For tall women of 172 cm (5 ft 7i In) Increase the skirt 3 cm and the trousers 6 cm. 

12 14 16 

70 75 80 
27~ 29} 31} 

96 101 106 
38 40 42 

74.0 79.0 84.0 

72.0 77.0 82.0 

100.0 105.0 110.0 

94.0 99.0 104.0 

67.0 70.2 73.4 
65.0 68.2 71 .4 

52.0 54.0 56.0 
46.0 48.0 50.0 

34.0 35.0 36.0 

20.0 20.5 21.0 

60.0 60.5 61 .0 

105.0 105.5 106.0 

100.0 100.5 101.0 

106.0 106.5 107.0 

105.0 105.5 106.0 

71 .0 71 .0 71.0 

29.0 29.5 30.0 
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Chart 1.8 Body measurement tables for women's dresses. Key measurements: hip and waist proportional grade 
(measurements in centimetres). Size range: 8-20, for average height 164 cm (5 ft 4i in) 

SIZE 8 10 12 14 16 

To fit bust cm 78.0 83.0 88.0 93.0 98.0 
in 31 33 35 37 39 

To fit waist cm 62.0 66.0 70.0 74.0 80.0 
in 24j 26 2n 29 31! 

To fit hips cm 88.0 92.0 96.0 100.0 105.0 
in 35 3fi! 38 39! 41! 

DRESS BODY MEASUREMENTS 

(a) Bust girth 78.0 83.0 88.0 93.0 98.0 

(b) Waist girth 62.0 66.0 70.0 74.0 80.0 

(c) Neck girth 36.0 37.0 38.0 39.0 40.0 

(d) Upper arm girth 24.0 26.0 28.0 30.0 32.0 

(e) Elbow girth 23.0 24.5 26.0 27.5 29.0 

(f) Wrist girth 15.0 15.5 16.0 16.5 17.0 

{g) Nape to waist 40.0 40.5 41 .0 41 .5 41 .5 

(h} Fr N point to bust 26.0 26.5 27.0 28.0 29.0 

(i) Fr N point to waist 43.0 43.5 44.0 45.0 46.0 

0) Shoulder to elbow 34.0 34.5 35.0 35.0 35.0 

(k) Shoulder to wrist 58.0 58.5 59.0 59.0 59.0 

(1) Across back 33.0 34.0 35.0 36.0 37.0 

(m) Across front 30.0 31.0 32.0 33.0 34.0 

(n) Shoulder length 12.4 12.7 13.0 13.3 13.6 

(o) Bust prom. width 17.0 18.0 19.0 20.0 21.0 

(p) Hip girth 88.0 92.0 96.0 100.0 105.0 

(q) Upper hip girth 82.0 86.0 90.0 94.0 100.0 

(w) CB waist to ground• 104.0 104.5 105.0 105.5 106.0 

(u) CB waist to hip' 19.0 19.5 20.0 20.5 21 .0 

(v) CB waist to knee· 59.0 59.5 60.0 60.5 61 .0 

Nape to armhole 20.0 20.5 21 .0 22.0 23.0 

• Grading increment of O.S cm optimal. 
NB For short women of 1S6cm (Sit 11in) reduce the bodice length 3 cm between underarm and waist. 
Reduce the sleeve length 3 cm between the underarm and wrist. 
For tall women of 172cm (Sit 7~in) increase the bodice length 3cm between the underarm and waist. 
Increase the sleeve length 3 cm between the underarm and wrist. 

18 20 

104.0 110.0 
41 43 

86.0 92.0 
34 36! 

110.0 115.0 
43f 4~ 

104.0 110.0 

86.0 92.0 

41.0 42.0 

34.0 36.0 

31.0 33.0 

17.5 18.0 

42.0 42.0 

30.5 32.0 

47.0 48.0 

35.0 35.0 

59.0 59.0 

38.0 39.0 

35.5 37.0 

13.6 13.6 

22.0 23.0 

110.0 115.0 

106.0 112.0 

~06.5 107.0 

21.5 22.0 

61.5 62.0 

24.0 25.0 
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Chart 1.9 Body measurement table for women's skirts and trousers. Key measurements: hip and waist proportional grade 
(measurements in centimetres). Size range; 8- 20 for average height 164 cm (5ft <4in) 

SIZE 8 10 12 14 

To fit waist cm 62.0 66.0 70.0 74.0 
in 24i 25 27i 29 

To fit hips cm 88.0 92.0 96.0 100.0 
in 35 3ea 38 39i 

MEASUREMENTS 

(b) Waist girth 62.0 66.0 70.0 74.0 

(p) Hip girth 88.0 92.0 96.0 100.0 

(q) Upper hip girth 82.0 86.0 90.0 95.0 

(r) Thigh girth 51.0 54.0 57.0 59.0 

(s) Knee girth 32.0 34.0 36.0 38.0 

(t) Ankle girth 22.0 23.0 24.0 25.0 

(u) CB waist to hip• 19.0 19.5 20.0 20.5 

(v) CB waist to knee• 59.0 59.5 60.0 60.5 

(w) CB waist to groun~ 104.0 104.5 105.0 106.0 

(x) Side waist to ankle* 99.0 99.5 100.0 101.0 

(y) Side waist to ground• 105.0 105.5 106.0 107.0 

(z) CF waist to ground• 104.0 104.5 105.0 106.0 

(zz) inside leg (crutch to ankle)* 72.0 72.0 72.0 72.0 

Waist to crutch (x-zz) 27.0 27.5 28.0 29.0 

•Skirt and trouser length grade optional. 
NB For short women of 156 cm (5it 1! In) reduce the skirt 3.0 cm and the trousers 6 cm. 
For tall women of 172 cm (5 ft 71 In) increase the skirt 3.0 cm and the trousers 6 cm. 

16 18 20 

80.0 86.0 92.0 
31~ 34 36! 

105.0 110.0 115.0 
41t 43i 45! 

80.0 86.0 92.0 

105.0 110.0 115.0 

101.0 107.0 113.0 

62.0 65.0 69.0 

40.0 42.0 44.0 

25.0 26.0 26.0 

21.0 21.5 22.0 

61 .0 61.5 62.0 

107.0 108.0 109.0 

102.0 103.0 104.0 

108.0 109.0 110.0 

107.0 108.0 109.0 

72.0 72.0 72.0 

30.0 31.0 32.0 
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Chart 1.10 Garment measurement size chart for women's dresses. Key measurements: bust, waist and hip proportional 
grade (measurements in centimetres). Size range: 8-20, for average height 164 cm (5ft 4-kin) 

SIZE 8 10 12 14 16 

To fit bust cm 78.0 83.0 88.0 93.0 98.0 
in 31 33 35 37 39 

To fit waist cm 62.0 66.0 70.0 74.0 80.0 
in 24-k 26 27~ 29 31! 

To fit hips cm 88.0 92.0 96.0 100.0 105.0 
in 35 361 38 39t 41f 

MEASUREMENTS 

(a) Bust girth 84.0 89.0 94.0 99.0 106.0 

(b) Waist girth 66.0 70.0 74.0 79.0 85.0 

(c) Neck girth 38.0 39.0 40.0 41.0 43.0 

(d) Upper arm girth 30.8 32.4 34.0 35.6 37.2 

(e) Elbow girth 29.0 30.0 31 .0 32.0 34.0 

(f) Wrist girth 17.0 17.5 18.0 18.5 19.0 

(g) Nape to waist 40.0 40.5 41.0 41.5 41.5 

(h) Fr N point to bust 26.0 26.5 27.0 28.0 29.0 

(f) Fr N point to waist 43.0 43.5 44.0 45.0 46.0 

U) Shoulder to elbow 34.0 34.5 35.0 35.0 35.0 

(k) Shoulder to wrist 58.0 58.5 59.0 59.0 59.0 

(I) Across back 35.0 36.0 37.0 38.0 40.0 

(m) Across front 31.0 32.0 33.0 35.0 37.0 

(n) Shoulder length 12.4 12.7 13.0 13.3 13.6 

(o) Bust prom. width 17.0 18.0 19.0 20.0 21.0 

(p) Hip girth 92.0 96.0 100.0 105.0 111.0 

(q) Upper hip girth 86.0 90.0 94.0 99.0 106.0 

(w) CB waist to ground* 104.0 104.5 105.0 105.5 106.0 

(u) CB waist to hip* 19.0 19.5 20.0 20.5 21.0 

(v) CB waist to knee• 59.0 59.5 60.0 60.5 61.0 

Nape to armhole 23.0 23.5 24.0 25.0 26.0 

• Grading increment of 0.5 cm optimal. 
NB For short women of 156cm (Sft 1~in) reduce the bodice length 3 cm between underarm and waist. 
Reduce the sleeve length 3 cm between the underann and wrisl 
For tall women of 172cm (5ft 7~1n) increase the bodice length 3cm between the underann and waist. 
Increase the sleeve length 3 cm between the underarm and wrist. 

18 20 

104.0 110.0 
41 43 

86.0 92.0 
34 36i 

110.0 115.0 
43~ 45f 

112.0 118.0 

91.0 98.0 

44.0 45.0 

40.0 42.8 

36.0 38.0 

20.0 21.0 

42.0 42.0 

30.5 32.0 

47.0 48.0 

35.0 35.0 

59.0 59.0 

41.0 42.0 

38.5 40.0 

13.6 13.6 

22.0 23.0 

116.0 122.0 

112.0 119.0 

106.5 107.0 

21.5 22.0 

61.5 62.0 

27.0 280 
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Chart 1.11 Garment measurement size chart for women's skirts and trousers. Key measurements: hip and waist propor
tional grade (measurements in centimetres). Size range: 8-20, for average height 164 cm (5 ft iijin) 

SIZE 8 10 12 

To fit waist cm 62.0 66.0 70.0 
In 2'ij 26 27i 

To fit hips cm 88.0 92.0 96.0 
in 35 36~ 38 

MEASUREMENTS 

(b) Waist girth 66.0 70.0 74.0 

(b) Waist band girth 64.0 68.0 72.0 

(p) Hip girth 92.0 96.0 100.0 

(q) Upper hip girth 86.0 90.0 94.0 

(r) Thigh girth, straight leg 61.8 64.4 67.0 

(s) Knee girth, straight leg 48.0 50.0 52.0 

(t) Ankle girth, fitted 32.0 33.0 34.0 

(u) CB waist to hip• 19.0 19.5 20.0 

(v) CB waist to knee• 59.0 59.5 60.0 

(w) CB waist to ground• 104.0 104.5 105.0 

(x) Side waist to ankle• 99.0 99.5 100.0 

(y) Side waist to ground* 105.0 105.5 106.0 

(z) CF waist to ground* 104.0 104.5 105.0 

(zz) Inside leg (crutch to ankle)' 71.0 71.0 71 .0 

Waist to crutch (x-zz) 28.0 28.5 29.0 

• Skirt and trouser length grade opbonal. 
NB For short women of 156cm (5fl 1iin> reduce the skirt 3 cm and the trousers 6cm. 
For tall women of 172 cm (5 fl 7~ In) Increase the skirt 3 cm and the trousers 6 cm. 

14 16 18 20 

74.0 80.0 86.0 92.0 
29 31i 34 36! 

100.0 105.0 110.0 115.0 
39~ 41~ 43t 45f 

79.0 85.0 91 .0 98.0 

77.0 83.0 89.0 96.0 

105.0 111.0 116.0 122.0 

99.0 106.0 113.0 119.0 

70.3 74.2 n .4 80.7 

54.0 56.0 58.0 60.0 

35.0 36.0 37.0 38.0 

20.5 21.0 21.5 22.0 

60.5 61 .0 61.5 62.0 

106.0 107.0 108.0 109.0 

101.0 102.0 103.0 104.0 

107.0 108.0 109.0 110.0 

106.0 107.0 108.0 109.0 

71.0 71.0 71.0 71 .0 

30.0 31.0 32.2 33.0 



20 Pattern construction 

PATTERN CONSTRUCTION 
TECHNIQUES 

The object of this section is to explain different 
techniques of constructing patterns. These were ori
ginally undertaken manually but are easily adapted 
to construction by computer. Where appropriate a 
comparison between manual and computer tech
niques will be explained. 

The positioning of computer patterns 

The pattern is identified by the computer on the 
horizontal X-axis and vertical Y-axis. The majority 
of programs consider that the warp grain line of the 
pattern piece runs horizontally on the X-axis, both 
on the digitising table and monitor's visual display. 
Computer grading also requires a horizontal refer
ence line wl1ich in most cases is the warp grain line 
running the length of the garment (pattern grading 
will be explained in Pa rt 2). Most computer lay 
planning programs also require the warp threads of 
the fabric to be displayed horizontally. This posi
tioning of computer patlerns may take a while to get 
used to for those who have worked in the more 
traditional way with warp lengthways grain vertical. 

The back bodice block A with a venical grain line 
illustrates the traditional pallern position given in 
books on pattern eornmuction. The two horizontal 
patterns with horizontal grain lines show the position 
for computer use. the difference being that the top of 
the garment is to the left in pattern Band to the right 
in pattern C. Either positioning, B or C. can be used. 
However, for the pattern illustrations in this book 
position B is generally used. 

+Y 

-Y 
X and V axis 

c 
B 

A: Tradition1!1 verrical 
f!rain line 

C B 

fl: Computer horizontal 
grain line 

CB 

C: Computer horizontal 
grain line 



Creating pattern shapes by computer 

Creating a square, rectangle o r circle by most com
puter programs is generally straightforward, requir
ing o nly the dimensions o r radius. Difficulties can 
arise where curved lines are not obtained geo
metrically but require interactive drawing using a 
mouse or stylus. The shape can be produced by a 
series of marked points thac the computer auto
matically joins into a curve. Tf the curve line is not to 
the required shape or length it can be modified by 
either moving the points or using a smoothing o r 
similar function. 

Some computer programs have a series of tools 
representing curves similar lo a French curve. Useful 
manual tools cH n be digitised into the computer. 
Alternatively the pattern technicians can create their 
own tools. This is achieved by selecting a proven 
shaped pattern and copying useful curved lines such 
as the neck, a rmhole, s leeve head and skin side seam. 
The selected curves are placed within a rectangle. 
When creating a new pattern these lines can be 
copied and placed in the new pattern. If the lines are 
not quite the correct shape they can be modified. 
They can also be mirrored or flipped over into 
another direction. The angle of the line can be altered 
by pivoting or rotating. 

Techniques for constructing pattern shapes 

There are four basic techniques o f constructing a 
pattern shape: modelling, drafting, suppressing and 
flaring. To explain these techniques fou r dilTereut 
patterns for a cover of a cone will be constructed. 
Where shapes are symmetrical it is more accurate and 
less time consuming Lo construcL a pattern for a 
section of it rather than the total. For these examples 
tbe cover is in two pieces. Therefore only a quarter 
pattern needs Lo be constructed and then mirrored 
for half the cover. which is then duplicated for the 
second piece. The cone Lo be covered has a top cir
cumference of 24cm, lower circumference of 40cm 
and height of 10 cm. The following examples can be 
used as exercises for those wishing ro develop com
puter skills. 

MODELLING 
A quarter of the cone is modelled or draped in fabric 
by hand. The stitching line a nd grain line are clearly 
marked before the modelled fabric is removed from 
the cone. The fabric is then smoothed om. Alter
natively the shape can be traced flat on to pattern 
paper. Either the draped fabric or traced pattern can 
be digitised into the computer. 
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Gerbcs tool from Accumark program 

Created tool 

A q ua rter cone 
digitised pattern 
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PATTERN DRAFTING 
Once a proven gore shape is obtained instructions 
can be written so that a replica of the pattern can be 
drafted. This is useful if the cone is no longer 
obtainable to measure o r drape. The draft is con
structed within a rectangle, from which a set of 
measurements are quoted to produce the required 
shape. Two alternative methods of drafting. manu
ally or by computer, a re illustrated below. 

Drafting metltod 1 
This is a traditional method found in many books on 
pattern construction. Oflen no explanation is given 
as Lo why these measurements were used. This is not 
helpful to the discerning. The shape of the curved 
lines has to be estimated. 

Rectangle A to B = 9.75cm 
B to C = I 1.25 cm 

Construction A to E = 5.75cm 
B to F = l.25cm 
Curve a line from E to F 
D to G = 2.0cm 
Join E to G 
Curve a line from G to C 

Drafting metliod 2 
This quarter cone patterns a -kth segment of a full 
ci.rcle. Therefore the top circumference equals 6 cm 
x 16 = 96cm. 

Th . d' _circumference_ 96 _ 
5

? 
era IUS- 2 X7r -2x3.14- I ·-

The height of the cone is I 0 cm. Therefore the lower 
circumference = 15.2 + I 0 = 25.2 cm. Construct a 
square with the sides equal lo the largest radius 
25.2 cm. From a central point at the comer of a 
square construct the largest circle with a radius of 
25.2 cm and the smallest I 5.2cm. Only Mh of the 
circle is required for a quarter cone pattern. There
fore another line is rotated 22.5~ from the lower side 
of the square. The quarter cone pattern can tben be 
traced off and mirrored. This method gives better 
curve lines and is more accurate. 

A G 0 

E 

B F c 
Method I 

i\lcthocl 2 

mirror line 



SHAPING A PATTERN BY SUPPRESSION 
The technique of suppression shapes the pattern by 
reducing surplus fabric to give a closer fiL to the 
garment. Suppression can be in the fonn of da rts, 
gathers, pleats or seams. These two examples explain 
how the quarter cone pattern can be created by 
reducing Lhe lop circumference. Both methods 
require the construction of a basic rectangle and the 
calculation of the amount of suppression. The first 
example is a manual method of closing or pivoting 
darts. The second method is by computer using n 
command Lo reduce the fullness evenly. 

Basic rectangle equals: 
cone height IO cm 
quarter lower circumference JO cm 

Suppression ca/c11/atio11 for a quarter pattern is cal
cula ted by div.iding the fu ll cone girth measurements 
by four: 

top circumference 
lower circttmference 

suppression of top edge 

24cm + 4 = 6cm 
40cm + 4 = IOcm 
!Ocm - 6cm = 4cm 

M anual method of suppression by closing darts 
The rectangle is divided into four equal sections 
lengthwise. Three central darts are constructed of 
J cm at the top edge tapering to nothing a t the lower 
edge. Two smaller darts of 0.5 cm are constructed at 
either side. The top quarter circumference is then 
suppressed by closing the darts to reduce the 
measurement to 6 cm. This shape is then traced on to 
pattern paper and cut to a fold for a half cone 
pattern. 

Computer method of supp1·essio11 by reducing f ullness 
The top edge of the constructed rectangle is reduced 
by 4cm using the minus fullness or similar command 
to give the 6cm measurement. This method gives a 
smooth curve to bolh lhe top and lower edge. The 
pattern is Lhen mirrored for a half cone pattern. 

top edge 

0.5 I . . . . . . . . . . . . . . . 
' . . . . . . . . . '. . .. .. .. .. .. 

" . . 
lower edge 

... o.c 
"::! ... 
Cl. 

~ 
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SHAPTNG A PAITERN BY FLARING 
The technique of naring shapes the panern by 
gradualJy increasing lhe fullness lo the lower edge of 
a pallern. These two examples explain how lhe 
quarter cone pauern can be created by increasing the 
lower circumference. The first example is a manual 
method of cutting and spreading the lower edge. The 
second method is by computer using a command lo 
add fullness evenly lo the lower edge. 

Basic rectangle equals: 
cone height IOcm 
quarter lop circumference 6 cm 

F ullness calculation for a quarter pattern is calcula ted 
by dividing 1hc full cone girth measurements by foui:: 

top circumference 24cm + 4 = 6cm 
lower ci rcumference 40cm + 4 = IO cm 

inctease of lower edge IOcm - 6 = 4cm 

Ma11ua/ method of flari11g by c11tti11g a11d spreadi11g 
The rectangle is divided into four equal seclions 
lengthwise. Three cencral lines are cut and spread 
1 cm at the lower edge tapering to nothing at the top 
edge. 0.5 cm is added to the lower sides tapering to 
nolhing a l the top edge. The lower edge measurement 
is now JO cm. This shape is then lraced on to pattern 
paper and cut to a fold for a half cone pallem. 

Computer method of flariflg by focreasiflg fullness 
The lower edge of the constructed rectangle is 
increased by 4 cm using the add fullness or similar 
command lo give the I 0 cm measurement. This 
method gives a smooth curve lo both the top and 
lower edge. The pauern is then mirrored for a half 
cone pattern. 

The above illustrates that all the four techniques can 
produce Lhe same shaped patcem. The method used 
depends on the skill and experience of the pattern 
technologist to select lhe most appropriate method. 
The suppression or naring techniques are used 
mainly when adapting Lhe block patterns into styles. 
However, experienced pattern technologists may 
combine several of these techniques wirbin the same 
pauern. 

The final pattern has lo be completed by making a 
lracing from lhe drafted sections. This new pattern 
has to have seams added. which is explained in Part 3. 
For a two-gored cone cover the manna( pattern would 
be cut by hand while folded. whereas the computer 
pallern is just mirrored. The grain line would be 
placed on the fold or mirror line. Tt is advisable to 
retain all original drafts intact for future reference. 

When pattern construction is related to the human 
form it becomes more complex. The back is a dif-

top edge 

lower edge 

top 
edge 

top 
edge 

Manual method 

( ) 

Computer method 

( ) 

I 
I 
\ ., 
" .:: 

' • •, 
'• . 

lower 
edge 

0.5 

ferent shape from lhe front and even the lefl and right 
side can vary slightly. However, in wholesale pro
duction for symmetrical gannenls the lefc side is a 
mirror image of Lhe right side. lt is more accurate and 
time saving to initially construct patterns for half the 
garment and mirror the other side to complete the 
pattern. Generally the total pattern of all the pieces is 
required for lay planning in preparation for cutting 
the cloth. 



BLOCK PATTERN CONSTRUCTION 

Block patterns 

A block is a foundation pattern that reflects lhe size, 
shape and posture of Lhe human figure without the 
inclusion of Style fea Lures. [Lis constructed according 
to the measurements fo.r the central base size of a size 
rnnge or an .individual person. A copy of the block is 
adapted to create a garment style. It is advisable to 
always retain a copy of the block patterns for future 
use. A newly constructed block has to be tested by 
making it into a garment. This garment is either fitted 
on the individual customer, or for wholesale pro
duction, on a sample of women who represent the 
potential customers. If necessary the pattern has to 
be revised as measurements alone do not renect the 
tota l body shape. The advantage of using block 
patterns is that they are a permanent record of the 
correct (i l. 

The advantage of designing patterns within a 
computer program is that the blocks can include all 
the gradings for other sizes. This means chat when a 
new style is created the other sizes are automatically 
graded. Consequently pattern construction and pat
tern grading are compl.eled in one operation. In this 
section the principles and techniques of constructing 
block patterns are explained. There are several 
methods lbat can be applied to computer use. One 
method is drafting a block pattern using the 
measurements from a size chart. These drafts can be 
either constructed direclly using a computer system, 
or mrurnally and then lhe pattern shapes digitised. 
For those skilled in modelling or draping on a 
workroom sraud a block can be created by this 
method and then digitised. Thirdly, a pattern can be 
taken from an actual garmenl rnanualJy or by the use 
of a computer. 

Finally, if the reader does not have the facilities or 
skills for creating block patterns Umre are miniature 
basic block patterns in Appendix II. These are on a 
reduced scale (33.33% of the original size) that can be 
digitised into a computer and then plotted out at 
300%. 

A detailed description of how to construct the 
following blocks is given for the average woman size 
l2. 

P rimary blocks: 
Straight skirt 
Fitted bodice 
Straight sleeve 
Trouser 
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Secondary blocks adapted from primary blocks: 
Semi-fitted sleeve 
Fitted sleeve 
Fitted one-piece dress 
Straight one-piece dress 
Semi-fitted one-piece dress 
Fitted da.rtless lop for stretch fabric 
Dartless blouse for woven fab1·ic. 

l3efore constructing block patterns there are several 
aspects of garment fit that should be understood. 
These are garment balance, suppression, ease a/1011'
ance and the influence of 1he fabric. The observing 
and understanding of lhe posture, shape and move
ment of the body is very important. The problem for 
the pattern technologist is covering a Oexible 3-
dimensional body with unstable 2-dimensional fab
ric. For garment production the assumption is made 
that the body is synunetrical, the Jen side is a, mirror 
image of the right side, although U1is is not reaUy the 
case. Only when making for an individual Cill1 ligure 
defects be taken into accoum. 

Garment balance 

The hang of the garment asound the body is known 
as garment balance. A well balanced garment hangs 
in lhe correct relationship with the wearer's size. 
contour and posture. The posture of tl1e body is 
determined by the natural stance. Some wearers 
stand erect, others tend to stoop. This is influenced 
by both size and age. Those with a fu ller figure in the 
front tend to stand more upright to retain their 
balance. 

BaJance marks are positioned at strategic points on 
the seams to maintain the correct relationship 
between the back. side and front when the cut gar
ment parts are joined. These balance marks can be in 
the form of notches on a seam or the matching at lhe 
end of a seam. Not all notches are balance marks (e.g. 
notches [m the slitching line of darts). Too many 
notches can cause confusion when cutting and 
assembling gannents so they should be kept to lhe 
minimum. 111e position of the balance marks will be 
quoted at the end of each pattern draft. Illustrated 
below is an example of balance mark positions on a 
one-piece dress and the related patterns. 
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A = centre fron t (CF) 
B = centre back (CB) 
C = front neck point (fr. NP) 
D = back neck point (bk N P) 
E = front armhole 
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F = back armhole 
G = underarm point (UP) 
H = waist 
I = hip 
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Garment shaping by suppression 

Suppression is the reduction of surplus 
fabdc lo obtain a closer fit using darts, 
seams, pleats or gathers. This controls the 
shape of a garment according to the con
tour of the body. Suppression is used to 
reduce a ginh measurement that is adja
cent to a larger girth measurement; for 
example. the waist compared with the bust 
and hips. Suppression always tapers to the 
prominences of the body. 

Suppression for block patterns is not 
concerned with styling although iL can be 
incorporated later LoLo style foatures. 
lltustrated is the position of darts for a 
fitted bodice and sleeve and the related 
patterns. The amount suppressed in each 
dart is not easily calculated. The quantities 
have been arrived a1 by modelling on a 
workroom stand and have been tested by 
fitting a sample of women. 

For block pallerns the aim is to have the 
fabric distributed smoothly around the 
body. Therefore the dart suppression bas 
to be positioned correctly. The darts A and 
B radiate from the same point at the bust 
prominence (BP), bul are shortened for a 
smooth contour. TJ1ese darts can be 
pivoted to other positions on Lhe pattern 
perimeter. For garments with a waist seam 
the front shoulder dart (A) and waist dart 
(B) can be combined (see Part 3, Bodice 
Styling). The shoulder blade prominence is 
elongated, therefore the shoulder dart (C) 
and waist dart (D ) cannot be combined. 
The side seam suppression (E) extends 
from the underann. increasing at the waist 
and then tapers to lhe prominence of the 
side hip. The prominence of the stomach is 
higher than the seat. therefore the front 
dart (8) is shorter Lhan Lbe back dart (D ). 
The elbow dart (F) and wrist dart (G) 
radiate from the elbow and arc shortened 
for a smooth contour. The wrist dart (G) is 
positioned on the back ann line. 

bk 

SUPPRESSION AREAS 
A= front shoulder dan 
B = from waist dart 
C =back shou Ider dan 
D =back waist dart 
E = side seam 
F =elbow dart 
G = wrist dart 

fr 

c 
B 

Block pattern construction 27 

I 

E 

E \ 

~ :· •' . " . . " . . .. . . . . . . 
' ' ' . : :D: E : :n: . . . . ' . . . . . . .. . . . '' .. ,, 

F \ .. 
" • . 



28 Pattern construction 

Ease allowance 

Ease allowance was briefly mentioned in the section 
on size chan formulation because ease allowance has 
to be included in the final garment measurements. 
The ease allowances that are included in the gannent 
size charts, Charts I. I to l.1 1, are suitable for pri
mary block construction. 

When constructing block patterns the direction of 
the body movement has to be considered because this 
influences the amount of ease allowance which has to 
be added. The activity or occupation of the wearer 
bas also to be taken into account. The greatest 
movement occurs with the limbs. To allow for this, 
extra width has to be added to specific positions on 
the patterns. For example, if both am1s are raised 
forward at shoulder level the across back measure
ment at the mid annhole has lo be increased more 
than the across front measurement as the arms can
not swing back che same distance. Extra ease allow
ance has to be added to the waist of a filled bodice 
because when both arms are raised high the waist 
seam rises up towards the ribs to a position wider 
than the waist. 111e expansion of the body increases 
the girth measurements. For example, when the 
wearer sits down the hip and seal girth measurements 
increase. For the average size 12 this is betweeu 4 cm 

and 5 cm. Likewise elbows and knees also increase 
when bent. 

The size and fit of a garment are influenced by the 
dimensional clearance between the body and gar
ment. Tt is also important lo co11sider the bulk of the 
garments worn underneath. An extra measuremem 
has lo be added LO cover the layer beneath. Thus a 
coat bas to be larger tban a dress. This is explained in 
more detail by Bray (2002b) and Cooklia (1994). 
Chart 1.12 suggests the minimum amount of ease 
allowance to be added to body measurements when 
constructing block patterns for woven fabric. 

Influence of the fabric 

The dimensional stability of the fabric innuences Lhe 
garment balance, ease a llowance and suppression. To 
maintain the correct gann.enl balance the positioning 
of the fabric grain is important. With straight cut 
garments the stronger warp threads generally hang 
perpendicular. Therefore, the gra in line, which 
represents the warp Uireads. is placed running down 
the length of the garment. The weft threads tend to be 
more elastic and are better positioned around the 
width of the body for movemenl. 

The type of fabric has a great influence on the 
amount of ease allowances for body movement, 

Chart 1.12 Suggested minimum ease allowance to be added to the body measurements for women's block patterns in 
woven fabric (measurements In centimetres). Size range 8 to 16 and 16 to 24 

MEASUREMENT BODY SIZE DRESS SIZE DRESS SIZE SKIRT AND BLOUSE 
12 8-16 16-24 TROUSERS SIZE 8-24 

8-24 

Bust girth 88.0 5.0 to 8.0 6.0 to 10.0 - 8.0 to 10.0 

Waist girth 70.0 4.0 to 5.0 5.0 to 6.0 2.0 to 4.0 5.0 to 10.0 

Hip girth 96.0 4.0 to 5.0 5.0 to 6.0 4.0 to 6.0 5.0 to 6.0 

Neck girth 38.0 2.0 to 3.0 3.0 to 4.0 - 2.0 to 4.0 

Across back width 35.0 2.0 to 4.0 3.0 to 5.0 - 2.0 to 4.0 

Across front width 32.0 2.0 to 3.0 3.0 to 4.0 - 2.0 to 4.0 

Upper arm girth 28.0 5.0 to 6.0 6.0 to 8.0 - 4.0 to 8.0 

Elbow girth 26.0 4.0 to 6.0 6.0 to 8.0 - 3.0 to 8.0 

Wrist semi-fit 16.0 6.0 to 7.0 6.0 to 8.0 - 6.0 to 8.0 

Wrist fltted 16.0 3.0 to 4.0 3.0 to 4.0 - 3.0 to 4.0 

Depth of armhole 21.0 2.0 to 3.0 3.0 to 4.0 - 2.0 to 5.0 

Thigh girth 57.0 - - 8.0 to 12 -
Knee girth 37.0 - - 9.0 to 15.0 -

Ankle girth 25.0 - - 8.0 to 12.0 -



expansion and comfort The dimensional stability of 
the fabric is an important factor. 1l1e more stable lhe 
fabric, the greater the ease allowance. This depends 
on whether it is woven, knitted or non-woven. 

A large proporlion of women·s wear is made in 
knitted or stretch fabric. This means that Lhe fabric 
will stretch and mould around the body. Conse
quently, the amount of ease allowance can be 
reduced. The amount or suppression in the form of 
darLS can also be reduced or eliminated. How much 
reducliou depends on the elasticity or the fabric. This 
is a problem f'or the pattern reclinologists as Lhere is 
so much variation in both the amount and direction 
of lhe sLretcl1. Block patterns for k.nilted fabric can 
only be an estimate. The construction of Lhe close 
liuii1g top secondary block is specifically for kniued 
fabric. The final pattern for production may have to 

be modified for a specific fabric. This often depends 
on the structure of the fabric. Weft knitting is more 
extensible across, in the weft direction warp knit Ling 
is firmer. Woven fabric with a blend of Lycra can 
have an ability Lo streLch in eilher the warp or wefl 
di.reclion or both. 

Drafting block patterns 

Drafting a pattern is more mathemalical as it relies 
on the correct calculation of measurements from 
eitber a size chart or the measurements of an indivi
dual. The measurements are generally calculated ror 
half or a quarter o[ the garment. The longest le.ngLhs 
and widest girth measurements form a rectangle or 
the seclion of a circle. Other relevaJ1t measurements 
are posiliooed geometrically within this rectangle or 
circle and are known as consrrnction lines. This is the 
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framework from which the final pattern can be 
shaped. 

The method of pattern drafting described in this 
book is based on a manual system that has been 
adapted for computer use. Any reliable drafting 
system familiar to Lhe reader can be likewise adapted. 
The main variation is the positioning of the draft 
with the centre back and front li11es constructed 
horizontally. This is because the warp grain line on 
most computer systems runs l10rizontally for pattern 
grading and lay planning. The other difference is that 
the draft~ for the haJI fronts are for the left side, if 
viewed as face side up, whereas the back is for the 
ri.ght side. The reason for this is to minimise on the 
number of grade rules Lhat are applied to tbese pat
terns. This will be explained in detail in Part 2. 

Tes ting block patterns 

Ali new block patterns have lo be proven by a pattern 
copie.d from Lhe blocks. This test pattern bas to be 
completed, with the daits folded to give m1 underlay. 
and seams and notches added. (This is explained in 
Pan 3 under ·Production patterns'). A sample gar
menl can be cul on the correct grain, stitched 
together a.nd filled on a represenlalive group or 
women. Once the pattern has been approved the 
grading rules can be added. (This is explained in Part 
2.) Where the block patterns are used for designing 
~Lyles wiLhin the computer program it is advisable to 
have them without seams or dart underlay. The final 
lit of the garment is inOuenced by contemporary 
fashfon and reflects tbe current silhouette; this 
necessitates revision periodically to lhe block 
patterns. 
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CONSTRUCTION OF PRIMARY BLOCK 
PATTERNS 

Straight skirt block size 12 

MEASUREMENTS REQUIRED 
J\;feas11re111e11ts 80<(11 Ease Half pattern 

(a) WaisL 70.0 + 4.0 37.0 
(separate skin waist 70.0 + 2.0 36.0 
band) 

(b) Upper hip (10.0 90.0 + 4.0 47.0 
below waist level) 

(c) Hip (20.0 below 96.0 +4.0 50.0 
waist level) 

(d) Centre back (from 60.0 60.0 
waist to knee) 

(e) Side seam (from 61.0 61.0 
waist to knee) 

(f) Centre front (from 60.0 60.0 
waist to knee) 

The measurements for this draft are for size 12 
quoted in Chart 1.3. Other size charts or measure
ments for an individual can be used. 

CONSTRUCTION LINES 
Construct a basic rectangle, horizontal length 61 cm 
(side seam), ''ertical length 25 cm (quarter hip ginh of 
skirt pallern). 

For Lhe following construction lines the basic rec
tangle Lines can be copied and off-set. 

(1) Construct the waist level vertically 1 cm from the 
side waist level. 

(2) Construct the upper hip le\'CI vertically 10 cm 
from the waist level. 

(3) Construct the hip level vertically 20cm from the 
waist level. 

WAIST LINE SUPPRESSION 
Calculate the waist suppression by subtracting half 
the waist plus ease from the half the hip plus ease 
(50 - 37 = 13 cm). The size of the darts can vary 
according to the figure shape. The suppression sug
gested here for half the skirt is for an average pro
portioned size 12. 

Back dart = 4.5 cm Front dart = 2.5 cm 
Side seam = 6.0 cm 

This is for one dart in the front and back of the half 
skirt patlern. If the darts appear loo large for some 
figure types or fabric~ they cru1 be divided inlo two 
darts. The side seam suppression is divided equally at 
J.Ocm on both the back and front skirt. Again this 
can be varied according to the figure shape. 

d e 
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SIDE SEAM SHAPING 
(4) Fr:om the side waist level mark a point 
for the side waist at 3 cm towards Lhe CB or 
CF. Mark another point rrom the side 
seam at the upper l1ip level at 1 cm. Con
st.ruct a line connecting these two points to 
nothing at the hip level. To guide the final 
side seam sbape find a point midway 
between the side seam level and upper hip 
level and square out 0.5 cm. Curve the side 
seam rrom the side waist level to U1e upper 
hip theu straight to the hip level and 
straight from the hip to the hem. 

WAISTLINE 
(5) Draw a straight line from the top of the 
side waist level seam to the centre waist 
level. This will give the same slant to the 
waistline for both back aud front skirts. lf 
required this can be varied after litting 
trials for wholesale production, or to an 
individual's measurements. 

BASIC STRAlGHT SKIRT SHAPE 
(6) Trace from this draft two copies of the 
basic straight sk.irt shape. One is for the 
back skirt. the other for the front. Include 
the upper hip and hip level lines. 

BACK WAIST DART 
(7) lnsert a dart at a mid point on the back 
waist line (width 4.5 cm, length 14 cm). TJ1e 
centre of this dart should be a right angle to 
the waistline. 

(8) Transfer this dart temporarily to the 
side seam so that tbe waistline can be 
curved smoothly by adding points to the 
straight line and moving lhem if necesi;;ary. 
The back waist should measure 17 .S cm. 

side waist 

+ (4) 

(5) 

t 
waist 

(7) 
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(9) Return lhe dart to its original p osition. 

(10) Position balance mark notches on the 
side seams at the hip level. 

FRONT WAlST DART 
(IJ) l.usen a darl (width 2.5 cm, length 
8 cm) on the waislline at 14.Scm from the 
CF (two-thirds of lhe front waist). The 
cenlre of lhis darl should be a! right angles 
lo the waistJine. 

(12) Transfer this dart temporarily to the 
side seam so LhaL Lbe waist Line can be 
curved smoolhly by adding points to Lhe 
straight Line and moving them if necessary. 
The front waist should measure 19.Scm. 

(13) Return t11e dart to its original posi
tion. 

(14) Position balance mark notches on the 
side seams at lbe hip level lo malcb lbe 
back side seam. 

(9) 

(12) 

(13) 

( IO) • 
BACK SKIRT BLOCK 
SIZE 12 

CB 

CF 

(12)__,.-----.----------------, 

(J4) 

• 

CF 

FRONT SKJRT BLOCK 
SIZE 12 

CE 



Fitted bodice block size 12 

MEASUREMENTS REQUIRED 

Girth measurements Body Ease Half bodice 

(a) Bust 
(b) Waist 
(c) Neck 

88.0 + 6.0 47.0 
70.0 + 4.0 37.0 
38.0 + 2.0 20.0 

Vertical measurements 

2.0 
41.0 

(d) Back neck rise 
(c) Nape Lo waist 
(f) Armhole depth 
(g) Fr neck point Lo 

21.0 + 3.0 
27.0 

bust point 
(h) Fr neck po int lo 

waist 

Width measurements 

44.0 

(i) Across back 35.0 
G) Across l'rool 32.0 
(k) Shoulder 13.0 
Q) Width of bust 19.0 

prominence 
(m) Width of armhole I 0.0 

+ 2.0 
+ 1.0 

+ 1.5 

2.0 
41.0 
24.0 
27.0 

44.0 

18.5 
16.5 
13.0 
19.0 

11.5 

The measurements for this draft are for size 12 
quoted in Chart 1.2. Olher size charts or measure
ments of an individual can also be used. 
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CONSTRUCTION LINES 
Construct a basic rectangle, horizontal length 41 cm 
(nape to waist). vertical length 48.S cm (half bodice 
bust + 1.5 cm for suppression of back waist dart and 
side seam). The lower left corner is the nape. 

For Lhe following construction lines the basic rec
tangle lines can be copied and off-set. 

(J) Construct the depth of armhole level vertically 
24 cm from the nape. This extends from the CB to the 
CF. 

(2) Position tile half across back measurement ver
tically 18.5 cm from the CB midway between the nape 
and depth of armhole (12 cm). 

(3) Const ruct the back armhole 1>0sition horizontally 
at 18.S cm from the CB. 

(4) Construct the front armhole width borizontaJly 
11.Scm from the back armhole. 

(5) Construct the side seam horizontally 23.S cm 
(quarter of the body bust measurement + I cm) from 
the CB. 

NECK CONSTRUCTION 
To measure the neck widU1 and depth is difficult. To 
overcome this problem a proportional draft ing system 
is used. This formula is based on calculating one-fifth 
of the bodice neck measurement and then adding or 
subtracting a constant measurement. 

(6) Construct balf the front neck width borizontalJy 
6.5 cm from the CF (one-fift h of the bodice neck 
minus 1.5 cm). Construct from the CF a vertical line 
for the front neck depth 8.0cm (one-fifth of the bodice 
neck). D raw the curved front neck 12.0cm (the right 
angle bisect of 2 cm gives a guide for the curve) from 
the CF lo the front neck poinl (fr N P). 

(7) Construct the back neck width horizontally at 
7.Scm from the nape (one-fifth of the bodice neck 
minus 0.5 cm). Extend beyond lhe rectangle 2 cm for 
the back neck rise. Draw the curved back neck line to 
finish 8 cm from the nape Lo the back neck point (bk 
NP). (Bisect the right angle I. 75 cm as a guide for the 
curve.) 

CF 

(4) rr ar·mholc ' .... ... .. ........ .. ....... 

(S) side seam 

. 
(3) bk armhole • 

---- ----- -,--------- --~ 
' : 

CB 

+ + + 
nape (2) ( I ) 

across armhole 
back level 

r .. 'b -i,., CF vi 

'{! 

fr NP -·-- - · -- -- ~ 

(6) 

(7) 

CB 



SHOULDER LEVEL 
The shoulder level is for the average slant 
of approximately 22°. (For variation in 
shoulder levels see Part 4, Shoulder slant.) 

FRONT SHOULDER UN E 
(8a) Position a front shoulder level 6 cm 
from the left side of the rectangle. 

(8b) Construct the shoulder Line 17.Scm 
from the front neck point (fr NP) Lo 
intersect the shoulder level line. 

FRONT SHOULDER DART 
(9a) Construct a line parallel to the CF 
berween the bust and waist levels, the bust 
prominence widtJt 9.5 cm. 

(9b) D raw a front length to bust point line 
27 cm from the fr NP to intersect bust 
prominence width line for the bust point 
(BP). 

(10) Connect a line from a mid point on 
the shoulder line to BP. insert a shoulder 
dart 4.5 cm wide with the apex finishing at 
BP. 

BACK SHOULDER LINE 
{lla) Position a back shoulder level line 
4 cm from the left side of the rectangJe. 

(Uh) Construct a line from the back neck 
point (bk NP) 14.5 cm long (the shoulder 
length plus l.5 cm dart) to intersect the 
shoulder level .line. 

BACK SH OULDER DART 
{lla) For the back shoulder dart position 
mark a point midway on the depth of the 
arn1hole level between the CB and back 
armhole 9.25cm. Connecl this point for a 
central line to the middle of the shoulder 
Une. 

(12b) T 11sert a shoulder dart 1.5 cm wide and 
8 cot long along lbe central line. 

Construction of primary block patterns 35 

fr NP 

(8a) 
+ 

CF 

(9a) 

\, __ .!.---.·:-::·:-;-:::::'"::::· ~~ - -- :f - - - - -

+'- -- · -
mid' 1 { lO) 
. ..... '.J .......................... ~ 

' . ' 
'• (Sb)+\ 

4+(llb) • 
.. !L-- -· ·· -r ·······-··-~ 

I I I • 

I I 

(12b)+ -~ : (12a) 
~'.1. . . . .... 

I 1 • .. • 

I • • -i+micl 
bk NP\ ' 

+ 
(lia) 

CB 



36 Pattern construction 

ARMHOLE CONSTRUCTJON 
(13a) Curve the back aanhole line from 
the shoulder end, touching the across back 
line to the side seam. (A 3 cm bisect of the 
right a ngle gives a guide for the curve.) 

(13b) C urve the front armhole from the 
shoulder end, couching a point at lwo
thfrds down the front armhole depth to the 
side seam. (A 2.5 cm bisect of the right 
angle gives a guide for tJ1e curve.) 

Check that the armhole measures 
approximately 45 cm (back and front 
equally 22.5 cm). 

W AfSTLINE SUPPRESSION 
Calculate the waist suppression by sub
tracting half the bodice waist from the 
rectangle width (48.5 - 37.0 = 11.5 cm). 
The size of the darts can vary according to 
the figure shape. The darts suggested are 
for average proportions. back and front 
waist 4crn, side seam 3.5cm. 

FRONT WAIST DART 
(14a) Extend from the BP lbe line parallel 
to the CF beyond the right side of the 
rectangle. Tbe front bodice length measures 
44 cm from the fr NP over the bust promi
nence BP to the front waist lel'el. At this 
level construct a line parallel to the right 
side of the rectangle that intersecls an 
extension of the CF line. 

(14b) At the intersection of the front 
length line and waist level insert a waist 
dart 4 cm wide and apex finishing 3 cm from 
BP. 

FRO T WAIST LINE AND SrDE 
SEAM 
(15) For the side waist level construct a 
line 0.5 cm parallel to the right of the rec
tangle. Complete the waistline by con
necting a line of 12.0cm from the side of 
the dart to intersect the side waist level 
(front waist measure 19 .5 cm from the CF to 
side seam excluding the dart). 

(16) For the front side seam connect a line 
from the side waist to underarm point UP. 

, , 

. 
' . 

' hvo-thirds 

I 

··- - -~---·--- ------------- ------- ----·-

., --" ---_,~--.......... --..-; :· . 
~~ : 
'~ .. -~ 

I I • •"' •.., • . --
)f: 

mid I 

CF 

t 
(17b) 

CB 



BACK WAIST DART 
(17a) Construct a parallel line to the CB from the 
previously marked mid point (9.25 cm) on lhe depth 
of armhole level Lo the waist level. 

(17b) AL the inLersection of Lbis line and Lhe waist 
level insert a waist dart 4 cm wide and apex finishing at 
the depth of armhole level. 

BACK WATSTUNE AND SIDE SEAM 
(18) Complete the back waistline by connecting a 
line of J0.25cm from the side of the dart to intersect 
lhe side seam level (back waist measures 17 .5 cm from 
the CB to the side seam excluding the dart). 

(19) For the side back seam connect a line from the 
side waist to the underarm point UP. 

PATTERN COMPLETJON 
The final pattern has to be traced off the draft and 
the shoulder and waist seams completed. All the 
darts must have equal stitching lines and the 
adjoining seams must be of equal length. The curves 
have to run smoothly at the seam junctions. To 
achieve this the block patterns have to be pivoted to 
check the matching of the seams and smooth run of 
the curves. The adjoining seams to the CF and CB 
should be at right angles for the first centimetre. 

(20) The shoulder seams of tllis bodice block are 
straight. To achieve this the back and front shoulder 
darts have Lo be temporarily transferred. The 
s.houlder seam can then be straightened and the 
shoulder measurement of 13 cm checked. The darts 
can then be returned, opening at the mid shoulder. 

(21) The waist seams have to curve smoothly. To 
achieve this the waist darts are transferred tem
porarily. The curve of the front waist measures 
19.Scm and the back waist 17.Scm. The darts can 
Lhen be returned. opening a l Lhe original position. 

(22) Ba lance marks are positioned for inserting the 
sleeve al the correct pitch. Position Lhe sleeve balance 
marks a quarter of the armhole measurement from 
the side seam (11 cm). One notch identifies the front 
and two identify the back. 
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Straight sleeve block size 12 

This sleeve hangs straigh t from the upper arm to the 
wrist and bas no shaping for the contour of the arm. 
The height and shape of lhe sleeve head are calcu
lated from the circumference of the bodice armhole. 
Therefore this sleeve can only be constructed after 
the bodice block has been completed. The balance 
marks positioned on Lbe sleeve head have to match 
those on the annhole to retain th.e correct pitch oftbe 
sleeve in harmony with the arm. 

MEASUREMENTS REQUIRED 

Body 

(a) Upper a rm girth 
(b) Full length 
(c) D epth of sleeve head 

(approx. ~ armhole) 
(d) Top of sleeve head to 

back arm at elbow 

28.0 

Ec1se 

+6.0 

Sleeve 

34.0 
59.0 
15.0 

35.0 

The measurements for this draft are for size 12 
quoted in Cbru:l 1.3. Other size charts or measure
ments of an individual can be used. 

SLEEVE DRAFT CONSTRUCT.TON LINES 
Construct a basic rectangle, horizontal length 59 cm 
(sleeve lenglh), vertical length 34cm {sleeve upper 
arm.) 

For the following construction lines the basic rec
tangle lines can be copied and off-set. 

(I) Divide the rectangle 11orizontally into four to 
give forearm line. centre (grain) line and back arm 
line. 

(2) Constrnct the upper arm line 15.0 cm Cs of the 
bodice am1hole circumference) vertically from llic 
left side of the rectangle. 

, {l) forearm line ..... .. .. , .... . ....................... . 

(1) cent.re line I 
I -- -· ------ ........................... .. ................... .. 
I 

I 

: (1) back arm line 
......... .... .... .1 ........ .. ...... ... ................ .. ....... ... ........... .. 

t 
(2) upper arm line 



SLEEVE HEAD SHAPING 
(3) The sleeve head height on the back arm line is 
9.0 cm from the upper arm line (~of bodice anuhole 
circumference + 1.5 cm). This can be obtained by 
reducing the back arm li ne by 6.0cm from the left 
side of lhe rectangle <tt A. 

(4) The sl.eeve head height on the forearm line is 
7.5 cm from the upper arm Line Ct bodi.ce annhole 
circumference). Reduce the forearm line 7.5cm from 
the left side of the rectangle at B. 

(5) Construct a line from the back w1derarm seam, 
at the upper arm li ne. to point (3) on the back arm 
line, from point (3) to tl1e end o f the cenlre line, and 
continue to poilu (4) on the forearm l.ine a nd another 
to the underarm on the upper arm line. 

(6) Shape tJ1e sleeve bead by a curved line from the 
marked points and the m.iddle of the connecting .lines 
as shown in the diagram (approximately J.25cm at 
the back mid po ints and J. 75 cm at the front mid 
points). The curve from the underarm seam to rhe 
first mid point can be similar to the back a nd front 
bodice armholes. 

ELBOW LEVEL AND WRIST LINE 
(7) Draw a diagonal line 35 cm long from the sleeve 
head at the end o f the central line to intersect the 
back arm Line. At this intersection draw Lhe elbow line 
para llel to a nd 19cm below the upper arm line. 

(8) If required tbe wrist can be shaped by shortening 
the length on the fo rearm line by approx. 1 cm and 
shortening the length on the underarm seam by 
0.5cm. Connect these points LO the end or the back 
arm Line. 

BALANCE MARKS 
(9) The balance ma rks on the front a nd back of the 
sleeve bead have to match those on the bodice, 
starling from lhe underarm seam. Positi.on one notch 
to identify tile front sleeve and two for the back. This 
sleeve head has litlle or no ease allowance between 
the underarm seam and notches. T here should be 
sorne easing in allowed at the crown of t he sleeve to 
mould around the top o f the arm, approxjmately 2.0 
to 3.0 cm. A notch at the rop o f the sleeve head 
should be positioned Lo indicate the shoulder seam 
and dis tribute the crown ease evenly. 
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Basic trouser block size 12 

The measurement for Lhis draft are for size 12 quoted 
in Chart 1.3. Other size charts or measurements for 
an individual can be used. Some Lrouser measure
ments are difficult to obtain by measuring Lhe body. 
Therefore these have been calculated by using a 
proportional measurement system of drafting. This 
system calculates shorter measurements as a pro
portion of a major measurement. Sometimes it 
requires adjustment by adding or subtracting a con
stant measurement. Proportional systems have been 
developed through experience and trial and error 
over many years by the skilled cutters oflhe tailoring 
trade. 

MEASUREMENTS REQUIRED 

Girth measurements Body 

(a) Waist 70.0 
Wafat band 70.0 

(b} Upper hip 90.0 
(c) Hip 96.0 
(d) Thigh {al crutch level) 57.0 
(e) Knee (straight trouser 37.0 

leg) 
Knee (slim trouser leg) 37.0 

(f) Ankle (slim trouser 25.0 
leg) 

Length Measurements (fro111 u•aist) 

(g) Upper hip 
(b) Hip 
(i) Crutch 
G) Knee 
(k) Outside leg to ankle 
(1) Inside leg to ankle 

10.0 
20.0 
28.0 
60.0 

100.0 
72.0 

Ease 

+4.0 
+2.0 
+4.0 
+4.0 

+ 10.0 
+ 15.0 

+9.0 
+9.0 

Trouser 

74.0 
72.0 
94.0 

100.0 
67.0 
52.0 

46.0 
34.0 

10.0 
20.0 

+ 1.0 29.0 
60.0 

100.0 
- LO 71.0 

. 
' c 

......... L ......... 

' 
: d ····-1'·--· 

-:r - • e 

AAA ... . . .. 
v: 
g : : i .. . ' . ·ti 
----:i: 



FRONT T ROUSER CO STRUCTJON LlNES 
Construct a basic rectangle, horizontal length 100 cm 
(outside leg to ankle). \'Crtical length 29.5 cm (quarter 
trouser hip minus 1 cm plus front crutch fork, cal
culated as io of trouser hip, plus 0.5 cm, e.g. (25 - I) 
+ (5 + 0.5) = 29.5cm). 

The lefl side of lhe rectangle is the wafat level and 
the right side the ankle. The inside leg will be towards 
the lower side and the outside leg towards the top 
side. For the following construction lines the basic 
rectangle lines can be copied and off-set. 

(1) Conslmct the upper hip level vertically at 10 cm 
from the waist level. 

' 
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(2) Construct the hip level vertically a l 20 cm from 
the waist level. 

(3) Construct the crutch level vertically at 29 cm from 
the waist level. 

(4) Construct the knee level vertically at 60 cm from 
the waist level. 

(5) A centre front construction line is positioned 
horizontally at 24 cm from the side seam (quarter of 
trouser hip minus l.Ocm) to the crutch. 

(6) A trouser crease line is positioned horizontally 
10 cm from the CF Crli L rouser hip girth towards the 
side seam). 

outside leg 

: t : I (6) . : ' : 
............. : ..... .... _ ........ ~ .................... ~ .......................... .. ................................. .. ~ ............. .. ! _C'!~1!;S~ Ji!'~ ...... ... ... ...... _ ... _ ... ... _ ......... ... 
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' ' : (~ : : 
• 1 • . 

... . ....... .... ·-·-- ...... "!' ... g~· ·· - ...... "'J . . 

t 
n aist 

t 
(1) 

upper hip 

. . . ' 

t 
(2) 
hip 

' 

t 
(3) 
crutch 

t 
(4) 
knee 

inside I~ 

t 
ankle 
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FRONT CENTRE SEAM AND CRUTCH 
SHAPING 
(7) At the waist level construct a CF seam line 0.5 cm 
Lowards the crease line, then connect it to the hip 
level at I.he CF construction line. 

(8) Continue this CF seam in a curve to shape the 
crutch from the !tip level to the crutch level at the 
lower side of the recLangle (right angle bisect of 
2.5 cm gives a guide for the curve). 

FRONT WAIST SHAPING 
(9) From the CF waist level mark the side waist at 
22.5 cm (a quarter of the trouser waist measurement 
pl us 4.0 cm dart suppression). 

(10) Locate two waist darts of 2 cm wide and 10 cm 
long, one at the top of the crease line, the other 
midway between the crease line and side seam. The 
centre of each dart is square to the waistline. 

(11) From the CF upper hip level mark the upper hip 
width at 23.5 cm (a quarter of Lite trouser upper hip 
measurement). Join the side seam bet.ween the waist. 
the upper hip and hip levels. 

FRONT LEG SHAPING 
(12) Between the knee and hem levels construct the 
front leg width 24 cm by positioning Lwo lines equally 
al 12 cm either side of the crease (a quarter of the 
trouser knee measurement minus 1 cm). 

(13) Join the inside leg from the knee to the crutch 
level by slightly curving in 0.5 cm midway between 
Lhe knee and crutch. Join the outside leg from the 
knee to the hip or crutch levels. 

(14) For a slimmer leg mark 7.5 cm at Lhe ankle level 
(a quarter of the trouser ankle measurement minus 
I cm) either s.ide of the crease line. At the knee level 
mark 10.5 cm (a quarter of the slim leg trouser knee 
measurement minus 1.0 cm) either side of the crease 
line. For lhe inside leg join a line from the hem to Lhe 
knee fi nish ing midway between the knee and crutch 
levels. Join the outside leg from the knee Lo the hip or 
crutch levels. 

(9) (ll) 
... ... (12) 
~==;:;::~----~-:-.. ~--=::-:-~--::::--:::._~--~--==--==:::::;:::::::::::::;;:!:~~::::::::::::::::::::::::::i .... (13) 

I -------.:.. __ 
I I ----._ __ 

: : ---------- + (14) 

(10) 
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: ---------- ........ (14) 
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BACK TROUSER CONSTRUCTION LINES 
Construct a basic rectangle, horizontal length 100 cm 
(outside leg to ankle). vertical length 37.S cm (quarter 
trouser hip plus 1.0 cm plus back crutch fork calcu
lated as to of trouser hip plus 1.5 cm. e.g. (25 + I) + 
(10 + 1.5) = 37.5cm. 

The lefi side of the rectangle is the waist level and 
the right side Lhe ankle. The inside leg will be towards 
the lower side and the outside leg towards lhe top 
side. For the following construction lines the basic 
rectangle lines can be copied a nd off-set. 

( IS) Construct the upper hip level verticaJJy at lO cm 
from 1he waist level. 
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(16) Construct the hip level ''ertically at 20 cm from 
the waist level 

(17) Construct the crutch level vertically at 29 cm 
from the waist level. 

(18) Construct the knee level vertically at 60 cm from 
the waist level. 

(19) A centre back construction line is positioned 
horizontally al 26 cm from the side seam (a qua rter o f 
t ro user hip plus I cm) to 1he crutch. 

(20) A trouser crease line is positio ned horizontally 
9 cm towards the side scam from the CB Cto trouser 
hip girth minus I cm). 

outs ide leg 

• • : . (20) 
• , • ' I 
• • • • "' crease line 
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BACK CENTRE SEAM AND CRUTCH 
SHAPlNG 
(21) From the CB construction line mark a point 
2cm towards the crease line, then square Lo the left 
1 cm from the waist level. Connect this to the hip level 
at the CB construction line. 

(22) Continue this C B seam in a curve to shape the 
crutch from lhe hip level to a point at the mid back 
fork. Theu 1.0 cm to the right of the crutch level at the 
lower side of the rectangle (right angle bisect o f 
3.0cm gives a guide for the curve). 

BACK WAIST SHAPING 
(23) From lhe C B waistline mark the side waist at 
23.Scm (a quarter of the trouser waist measurement 
plus 5.0cm dart suppression). 

(24) Locate two waist darts of2.5 cm wide, one at lhe 
top of tJ1e crease l.i11e 15 cm long, tJ1e other midway 
between lhe crease line and side seam 13 cm long. The 
centre of each dart is square co the waistline. 

(25) From the CB upper hip level, mark the upper hip 
width at 23.5 cm (a quarter of me trouser upper hip 
measurement excluding the darts). 

LEGSHAPlNG 
(26) Between the knee and hem levels construct the 
back leg widl:b 28cm by positioning two lines equally 
a t 14 cm either side of the crease (a quarter of Lhe 
trouser knee measurement plus I cm). 

(27) Join the inside leg from the knee to the crutch 
level by curving in l.5cm midway between the knee 
and crutch. Join the ou tside leg From the knee to hip 
or crutch levels. 

(28) For a slimmer leg mark 9.5 cm a t the ankle level 
(a quarter of the trouser ankle measurement plus 
I .Ocm) either side of the crease line. At the knee level 
mark 12.5 cm (a quarter of the slim leg trouser knee 
measurement plus l cm). For the inside leg join a line 
from the hem to the knee finishing midway between 
the knee and crutch levels. Join the outside leg from 
the knee Lo the hip or crutch levels. 

(i3) 

r-~~-:~~~:-"==-~-T·~-:::-~-===-=:_:_::::::::;;;:::·~"!::==:=:=:=:=:=:=:=:=:=:=:~ 
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(29) The back and front waistlines should be cw·ved 
smoothly by pivoting the darts away temporaril y and 
correcting. The rnn of the side seam can also be 
checked, and each back and front waisr Lo measure 
18.5 cm. F inally, lhe darts can be returned to their 
original position. 

(30) Position balance mark notches on t11e back and 
front side seam at the hip and knee levels. On the 
inside leg seam position the notches al the knee level. 

(30) • 
FRONT TIWlJSER 
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(31) Tbe waist seam of this trouser block finishes a t 
the waist level and 'eases in' 2 cm 011 to a band. This 
easing is distributed 0.5 cm in each quarter waist to 
give moulding over the upper bip area. The waist
band is constructed to finish 72 cm p lus an extension 
for fastening at the CF. T he waist band is notched al 
equal distances of 18 cm for che CB. side seams and 
CF. This band extends above the natural waist .level. 

' 
' 

' ' ' 
• ' : : crease line 
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CF 
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CONSTRUCTION OF 
SECONDARY BLOCK 
PATTERNS 

Secondary b lock patterns are needed for 
gacments lhal vary from the fit and sil
hoi1ette of the primary block patterns. The 
examples explained below are for semi.
fitted and close fitted sleeves. gannencs 
without waist seams such as one-piece 
dresses, close fitting tops and blouses. The 
silhouette and fit of lhese blocks are to 
some extent determined by the current 
fashion and, therefore. require revision 
from time to time. The secondary block 
patterns are developed by the adapcarion 
of the primary block p<Htems. Different 
blocks can a lso be constructed for various 
types of fabric, for example woven, non
woven, knitted or stretch. 

Semi-fitted and fitted sleeve blocks 

These sleeve blocks are shaped to conform 
lo Lhe contour of the a.rm which hangs 
straight down to the elbow and then 
slightly forward at the wrist. They must not 
restrict the arm movement but when the 
arm hangs in a relaxed position these 
sleeves should hang smoothly without a ny 
folds or puckers. This shaping requires 
dar ts at the elbow. When compared with 
the straight sleeve the fi t is only slightly 
closer between the shoulder and the elbow 
but more fitted betvveen the elbow and 
wrist. However, the wrist opening for the 
semi-fit sleeve is large enough for the hand 
to pass through without a fastened open
ing, whereas the fitted sleeve is lighter at 
the w1ist and so requires a fastened open
ing, generally along the back arm line. 

MEASUREMENTS REQUIRED 

Body Ease Sleeve 

(a} E lbow girth 26.0 +5.0 31.0 
(b) Wrist gir th 16.0 +8.0 24.0 

(semi-fit) 
(c) Wrist girth 16.0 +3.0 19.0 

(fitted) 

(1) 
liuLi'irr-===::=:==::=:===::::J 2 cm 

• fr underarm seam 

• forca rm line 
.. - - ... ... .... - - - .......... - ...... r- ..... - - .......... ............ - ... . . 

7-::E:i·~· -;::;::-:::--:--=--:--J- 4 cru 

t 
upper arm level 

t t 
elbow level wrist 

ADAPTATION FOR A SEMl-FIT SLEEVE BLOCK 
Copy the straight sleeve block with U1e wrist shaping. 
(1) Reduce lhe fullness al the wrist to 24 cm (the positions are 
indicated on the diagrammatic plan): 

2 cm at the front and back underarm seams tapering to nothing 
at the under point (UP) 

2 cm at the back arm Line tapering to nothing at the sleeve bead 
4cm at the central line tapering to nothing at the elbow level. 

There is no reduction at Lhe foream1 because of lhe forward 
bang of the wrist. 



(2) Transfer the 4.0 cm dart al Lhe wrist lo the back 
elbow line. 

(3) Reduce the elbow dart length to the back arm 
line. 

(4) The back arm Line, central line and forearm line 
are redefined by dividing the wrist and elbow girth 
measurements by four. These points are then con
nected to the original lines at the sleeve bead and are 
no longer straight. The new central line no longer 
conforms to the grain Line. The original grain line bas 
to be reLained to maintain the correct forward hang 
of the sleeve. 

ADAPTATION FOR A FTTTED SLEEVE 
BLOCK 
Copy the semi-fit sleeve. 

(1) Position a dart a l the wrist 2.Scm either side of 
the back arm line finishing approximately Scm from 
the elbow line (total dart width 5 cm). 

(2) The back arm wrist dart can be stitched to within 
6 or 7 cm of the wrist for a fastened opening. 

. . . 
-·-··------------·:-- -------·-· -- --FlTTED , 

SLEEVF. ' 
...... --- · 
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One-piece dress blocks 

The fitting of one-piece dress blocks can be cate
gorised into three sections: fitted, semi-fitted and 
straight loose fitting. The balance and ease allow
ances of the garments will be influenced according to 
how close the garment fits the body. T he lengths of 
fitted dresses at the back, front and sides are longer 
when compared with Lhose Lhal hang straight and 
loose. lllustrated is the silhouette of a filled dress 
compared with semi-fitted and straight one-piece 
d resses. 

The back balance measurement is taken from the 
neck point NP (the highest point of the shou lder at 
the base of Lhe neck) over the shoulder blades to the 
hip hem or ground levels (A). The front balance 
measurement is taken from the NP over the bust 
prominence to the hip hem or ground levels (B). l n 
the case o f this average size 12 the fitted one-piece 
dress bas an equal back and front balance measure
ment from the NP to the hip level of 64cm, the semi
fit 63 cm and the straight dress 62 cm. An individual's 
balance measurements may vary according to her 
posture. If it is difficult to locate the NP when con
structing a pattern for an individual an overall 
measurement can be taken of the back length to the 
NP and continued down the front. T his measurement 
is then divided in half for estimating the NP. The 
measurement a t the side seam for this average size 12 
from the underarm point UP to the hip level for a 
fitted one-piece dress is 38 cm. semi-lit 37.5 cm and 
straight dress 37 cm. 

T heoretically these blocks are achieved by joining 
lhe fitted bodice and skirt blocks together. However. 
somcadjuslmcnts have to be made as the waist seams 
do not a l.ways match in wid th and shape. 

When the waisl seams are joined, in some cases it 
will be found that the centre backs and fronts of the 
bodice and skirts are not in a su·aigbL line. Therefore, 
the exact matchil1g of the waist seams is only suitable 
for panelled garments with seams al the centre back 
and front. The construction for a fitted one-piece 
d ress block explained below has a straight centre 
back and front. When the CB and CF of the bodice 
and skirt are positioned in a straight line the waist 
seams do not fit together exactly. Therefore, there 
bas to be a compromise. The bod ice back waisL seam 
is adj usted LO conform to the skirt but the overall 
neck point to hip balance measurement is retained. 
The front bodice suppression is manipulated so that 
che waist seam conforms to the angle of the front 
skirt waist. 

-- Straight 
--- Semi- tit 
····· Fitted 



Fitted one-piece dress block 

The fit around the waisl area is slightly 
looser than the titled dress with a waist 
seam. This is because a close fitted waist
line can cause the one-piece dress to ride up 
and .make the hip and hem levels Dneven. 
This pattern is for the torso between the 
shoulders and hip line. Por a complete 
dress the remainder of the sk:irl 1.ength can 
be added from the hip level. 

BAS.IC RECTANGLE 
Construct a rectangle with a horizontal 
measurement of 64 cm (NP to hip level) and 
a vertical measurement of 50 cm (half skirt 
bip girth). The lower side is Lhe CB and the 
top side is the CF. the righl side the hip 
level and Lhe left side for positioning the 
neck points. 

(1) Construct parallel to the hip level an 
upper hip level at 10 cm and a waist level at 
20cm. 

(2) Construct a line midway between the 
CB and CF with a length of 38 cm for 
armhole depth from the hip to the u.nder
a rm point (UP). 

BACK DRESS 
(3) Outline the back skirt from the hip 
level to waist seam and position within the 
rectangle to the CB and hip level (some 
computer systems require the relevant lines 
Lo be merged and then copied for trans
ferring to 01e rectangle). 

(4) Outline the back bodice and position 
within the rectangle conforming to the CB 
with the NP meeting the left side of Lhe 
rectangle. 

(5) Widen tJ1e back bodice side seam to 
match the skirt waist width and raise al UP 
to match lhe underai:m level (iliis releases 
some of the waist suppression thal is con
cealed between the bad armhole and 
waist). 
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(6) Position a back waist dart by con
structing a central line parallel to the CB 
from tbe top of tbe bodice waist dart to 
where ihe skirt dart originafly fin ished. 
Draw the dart 3 cm wide at the skin waist 
level. 

FRONT DRESS 
(7) Outline the Cron! skirt from the hip 
level to waist seam and position within the 
rectangle to the CF and hip level. 

(8) Copy the front bodice block. Extend 
the bodice waist to bust dart at Lhe bust 
poinc (BP). Reduce the waist dart to 
approx.imalely hair. Then combine the 
remainder into lhe shoulder dart so that 
tJ1e bodice and skirt waist seams are at the 
same angle (for lirting an individual the 
amount of waist dart transferred to the 
shoulder dart may vary). 

(9) Outline the modified bodice and posi
tion within the rectangle to the CF and the 
neck point NP touching the left side of U1e 
.rectangle. The bodice and skirt waist seams 
should meet at the CF and at the side of the 
skirt waist level. 

(10) Increase the bodice waist to match the 
skirt waist a l the side seam and join to the 
UP. 

CF 

• (7) 

' 
(6) : : 

--------~---- -- : 

CB 

(9) 

+ 

' ······ · ·- ~ ·-·· ·· :-----

CB 



(11) Position the front waist dart by con
structing a central line between the BP and 
upper hip that is parallel to the CF Line. 
Draw a dart 3 cm from the BP, 2 cm wide at 
lhe skirt waist level (or the remainder of the 
bodice waist dart). to fin ish at the upper 
hip level. 

(12) Curve the side seam smoothly at the 
waist. 

(13) Trace off the new block patterns. A 
skirt length of 40 cm can be added from the 
hip level to the knee level or as required. 

(14) P osition balance notches in the 
middle of the armholes, one to indicate the 
front sleeve and two for the back. Match
ing notches can also be positioned ou the 
side seams at the waist and hip levels. 
Position the grain line and label the 
pattern. 

The straight, semi-fitted and utted sleeve 
blocks can be used with th.is fitted one
pieoe dress block as the a.nnhole has 
remained the same size as the o riginal 
bodice block. The position of the original 
balance notches has to be retained to 
match U1e sleeves. 

CF 

CB 

t 
(14) 

... 
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Straight one-piece dress block 

This block bas no waist suppression. 

BASIC RECTANGLE 
ConsLruct a rectangle horizontal measure
ment 62 cm (U1e length from neck point to 
hip level), \'ertical measurement 51 cm (half 
the skirt hip girth plus I cm extra ease 
allowance). The lower side is the CB and 
the top side the CF, the right side the hip 
level and the left for positioning the neck 
points. 

(1) ConstrucL parallel to the hip level a11 
upper hip level at 10 cm and a waist le,•el at 
20cm. 

(2) Construct a side seam line midway 
between Lhe C B and CF. with a length of 
37 cm (the measuremenL from hip to 
underarm point (UP)). 

BACK DRESS 
(3) Copy the back bodice and construct 
lwo lines parallel to the side seam one at 
3 cm the other at 6 cm. These are the posi
tions for releasing the concealed sup
pression between the armhole and waist. 

(4) Using the armhole end of these lines as 
pivot point add fullness of2 cm at the waist 
end of each line (or an appropriate amount 
to straighten the bodice back waist). 

(5) Outline the adapted back bodice and 
position to the CB line with the neck point 
NP meeting the left side of the rectangle 
and the s ide se<1 111 length at UP. 
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FRONT DRESS 
(6) Copy the front bodice block. Connect 
lhe end of the waist dart to the bust point 
(BP). then pivot one-third o f the waist dart 
into the shoulder dart (or sufficient to 
lower the annhole to match the side seam 
length at UP). 

(7) Outline the adapted front bodice and 
position to the CF line with the neck point 
NP meeling the left side of the rectangle 
and the side seam length at UP. 

(8) Connect the back a nd front armhole 
with a smooth con tinuo us li.ne to meet the 
side seam at the underarm point UP. 

(9) Trace off the new block patterns with a 
straight side seam midway between and 
parallel Lo tbe CB and CF. This increases 
the bust girth measu rement to lb.e same as 
the hip. Check the armhole measurement. 
For a looser easier fitting garment this can 
be lowered slightly. The corresponding 
sleeve would also have to be modified. A 
skfrt length of 40 cm can be added from. the 
hip level to the k.nee level or as required. 

(10) Position balance notches in the 
middle o f each armhole. One notch to 
indicate t he front and two notches for the 
back. Matching notches can also be posi
tioned on the side seams al the wajsl and 
hip levels. 

CF 

t 
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CF 
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Adaptation for a semi-fitted 
one-piece dress block 
This semi-fitted one-piece dress block can 
be adapted from the straight dress block by 
adding waist suppression. 

(l) Copy the back and front of the straight 
dress block. Lengthen the-se blocks by 
lowering the waist. upper hip and hip levels 
l cm. 

(2) Position the front waist dart by con
structing a central line between tl1e BP and 
upper h.ip that is puralJel to the CF line. 
Draw a darl 3 cm from the BP, 2 cm wide at 
the waist level, to 1inisl1 at the upper hip 
level. 

(3) Position a back waist dart by con
structing a central line parallel to the CB 
from the top of the bodice waist dart Lo 
l 4 cm below the waistline, or to where the 
skirt dart finjshed. Draw the dart 3 cm wide 
at the waist level. 

(4) Shape lhe side seam by reducing the 
width at the waist l.5 cm from the straight 
side seam for both U1e back and front. 

(5) A skirt length of 40 cm can be added 
from tile hjp level to the knee level or as 
required. 

(6) Position balance notches matching the 
side seams at the waist and hip levels. 
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CB 
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Dartless block tops and blouses 

These blocks are adapted from the one-piece dress 
blocks. Two types of dartless blocks are ex.plained 
below. The first is for a dose 11.tting top suitable for 
two-way srretch knitted fabric. The second is for a 
loose fitting blouse in woven fabric or a firm knit. 

ADAPTATION FOR A FTTTED DARTLESS 
TOP FOR STRETCH FABRJC 
The amount of stretch in knitted fabric varies greally 
so this block for two-way stretch can only be an 
estimate. This paLlern adaptation uses lhe actual 
body measurements for the bust and hips girths. also 
for the torso length from neck point to hip level and 
lhe sleeve length. Styled patterns based on these 
blocks can then be adjusted larger or smaller 
according to the fabric stretch and recovery. 

Two pattern construction methods are given. The 
fast is more theoretical to explain how this shape is 
created from the l.itted one-piece dress block. It was 
developed from the comparison of two modelled 
fitted torsos, one in woven fabric. the other in two
way stretch. The suppression of the woven fabric was 
in the form of darts, whereas some of Lhe suppression 
for the knitted fabric was incorporated into the 
stretch and some transferred into the armholes. The 
second method of construction is a simplified draft 
from measurements based on the shape of the first 
method. Dartless tops can also be created by 
modelling on a workroom staud in the actual stretch 
fabric and then digitising into the computer. 

MEASUREMENT REQUIRED 

Body Ease Paflern 

(a) Bust girth 88.0 88.0 
(b) Waist girth 70.0 + 10.0 80.0 
(c) Hip girth 96.0 96.0 
(d) Shoulder 13.0 13.0 
(e) Across back 35.0 +2.0 37.0 
(f) Across front 32.0 + 1.0 33.0 
(g) Neck point to hip level 64.0 64.0 
(h) Neck point to waist 44.0 44.0 

level 
(i) Armhole deptb 21.0 + 1.0 22.0 
(j) Sleeve l.ength 59.0 59.0 
(k) Sleeve head depth 14.0 (j- of armhole) 
0) Upper arm girth 28.0 +2.0 30.0 
(m) Wrist girth 16.0 +2.0 18.0 
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METHOD I: BACK AND FRONT TOP 
ADAPTATION 
Copy the back and front fitted dress block 
from the neck points to the hip level. 

Reduce the back and front widths at the 
side seams: 

(1) Bust width to 22cm G body bust) and 
raise to Lhe new underarm depth of 22 cm 
(CB naµe of neck to arm11ole depth plus 
l.Ocm) (21 + 1 = 22). 

(2) Waist width to 20 cm G body waist plus 
2.5 cm ease). 

(3) llip width to 24cm G body hip). 

(4) Omit the back and front dares. 

(S) Transfer the front shoulder dart into 
the armhole at approximately t or the 
armhole from the underam1 point (UP). 

(6) Lower the front shoulder line 1.5 cm at 
lbe armhole end. 

(7) Transfer the back shoulder da rt into 
the armhole at right angles to tl1e CB. 

(8) Blend the back and front armholes into 
a smoo1h curve with the underann point 
UP at the same level (the side seams should 
match in length). 

(9) From the front UP keep the bust width 
of22 cm parallel with the CF for 7 cm !hen 
curve to the waist level. This is lo accom
modate some of the bust fullness and curve 
the side seam. 

(10) From the back UP join lo the waist 
with a straight line. Then shape as the front 
side seam from the waist lo the upper hip 
and hip. 

(11) ff the neck has no fastened opening 
for the head to pass th.rough. the neck, 
measurements may have to be increased. 
For a 3 or 4 cm wide rib the neckline can be 
lowered by 1.5 or 2 cm. 
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Top sleeJie adaptatio11 
Copy the back half of the straight sleeve 
block. For Lwo-way stretch fabric the back 
and front of the sleeve can be identical. 

(12) Reduce the wrist measurement to 9 cm 
(! the sleeve wrist). Remove 2 cm al the 
centre line from the wrist tapering to 
nolhing lo the lop of the sleeve head. 
Remove 2crn from the underarm seam 
tapering from the wrist to nothing at the 
underarm point UP. On the back arm line 
remove 4cm at the wrist tapering to noth
ing at the sleeve head (lhe diagram ilJus
trates t11is in lhe form of darts). Using a 
computer the fullness can be reduced at 
these specific poin ts at the wrisl. 

(13) Construct a new upper arm level J4 cm 
G of armhole) from the Lop of the sleeve 
head and squaTe out from the central line 
15 cm (~ upper arm width.). Join tile n ew 
underaim point UP to the wrist. 

(14) Blend the sleeve bead into a smooth 
curve. The sleeve head should measure the 
same or l or 2 cm more than the armhole. 
The shape of the lower t of the sleeve head 
from the underarm seam can be similar to 
the armhole from UP. 

{15) Trace the new sleeve block patterns. 
The central lines can be mirror lines. There 
are no notches on these patterns as it is 
diff'icult to notch knitted fabric accurately. 

METHOD 2: DRAFT FOR A FITIED 
DARTLESS TOP 
This method is a direct draft from 
measurements positioned within a rec
tangle. The back and fronl of the torso 
from the neck point Lo the hip level are 
idenlical except for the neckline. This draft 
is based on the shape developed from 
method l. When the back and front were 
super.imposed they were very similar in 
shape. With a slight adjustment to rhe neck 
width and armhole shape they could be 
made identical. This simplified method 
does not provide lhe same subtleties of 
shape as method l, nor does it explain how 
the shape has been developed. 
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Slee.1•e dl'aft 
Construct a rectangle: 
A-B = 59 cm (sleeve lengLb) 
A-C = ts cm (~ upper arm girth) 
A-D = 14 cm (sleeve head depth 1 armhole 
approximately) 
E squared from D for underarm point 
B-F = 9 cm (! wrist girth) 
Join E to F for the underarm seam 
D-G = 8cm (~armhole plus 1 cm) 
G-H = 8 cm the same as D-G 

For s.leeve head sbapingjoin A to H then to 
E. Square a mid point line I cm on these 
tines to guide Lhe curve from A to H lo E. 
Shape the curve from E similar to lhe lower 
annhole. Trace out the new sleeve shape 
and mirror from line A- B for the lotaJ 
sleeve. 

Top draft 
Construct a rectangle: 
A-B = 64 cm (neck point to hip level) 
B-C = 24cm (!body hip guth) 
Label the lower edge CB and CF 
A-D = 2 cm (back neck rise) 
A-E = 7 cm (half neck width) 
U-E = square from CB then curve back 
neck line to measure 8 cm (! back neck) 
A-F = 8 cm (front neck rise) 
F_..:E1 = square from CF then curve front 
neck line to measure 12 cm (1 front neck) 
A- G = 5 cm (shoulder level) 
G-H = 19.5 cm (shoulder width squared 
from G) 
A-1 = 16 cm (across front level at mid CF 
neck to armhole level) 
1-J = 17.5 cm {half across back and across 
front squared from 1) 
A-K = 24cm (armhole depth) 
K-L = 22cm (! body bust measurement 
squared from K) 
H- J -L curve the armhole to finish 20.S cm 
A-M = 44 cm (waist level) 
M- N = 20 cm (;\- body waist girth plus 
2.5 cm squared from M) 
L-N-C connect these points for the side 
seam 

Trace off from these drafts a separate back 
and front top and sleeve. 
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ADAPTATION FOR A DARTLESS 
BLOUSE BLOCK FOR WOVEN 
FABRIC OR FrRM KNIT 
Tb.is is a loose fitting garment based on the 
straight one-piece dress block. 'TI1e same 
adaptation can be applied to the semi-f:i t 
dress block for a more fitted b louse with
out increasing the garment width or low
ering the armhole. 

Front blouse adaptation 
Copy the front straight dress block from 
the neck point to the rup level. 

(1) Redt1ce the front s.Qoulder dart width 
by 1.5 cm (which was the width of the ori
ginal back shoulder dart). Pivot the 
remainder of the shoulder da1i into the 
armhole ar approximately 1 of the armhole 
from the underarm point UP. 

(2) Widen the from 0.5cm from the 
shoulder lo the hem (in the position indi
cated in the diagram). The new shoulder 
width is 15.0 to match the back. 

(3) Lower the underarm point UP 1.Scm 
(or between 1and2cm). 

(4) Blend the am1hole curve to UP. Posi
tion one balance notch a t the mid annhole. 

Back blouse adaptation 
Copy the back straight dress block from 
the neck point to the hip level. 

(5) Pivot the shoulder dart into the arm
hole. The new shoulder length is 15.5 cm 
(shoulder Je11glh plus 2 cm). The back 
shoulder seam eases slightly on lo the fronl 
shoulder seam. 

(6) Widen the back 0.5cm from the 
shoulder to lhe hem (in U1e positiou indi
cated in Lhe diagram). 

(7) Lower che underarm point UP 1.5 cm 
(or betwee.o I and 2cm). 

(8) Blend tl1e ru-mbole curve to UP. Posi
tion two balance notches al the mid arm
hole. 

Trace the new back and front blouse 
blocks. 
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Blouse slee11e adaptatio11 
The sleeve head height has to be reduced by 
the amount that the blouse shoulder seam 
has been extended to retain the same 
overall length measurement. Likewise the 
sleeve head a L lhe underarm seam has Lo be 
lowered the same amount as the blouse. 
This more casual style of garment does not 
require mt1ch ease allowance of the sleeve 
head, approximately 1 to 2 cm. However. 
when the sleeve head is flattened it can 
reduce the measurement of the sleeve 11ead 
seam. To compensate for this the upper 
arm width can be increased. This can 
increase the allowance for a rm movement. 

Copy the straigltt sleeve block. 

(I) Lower the top of the sleeve head 2cm 
and blend the curve to the forearm and 
back arm lines. 

(2) Lower the top of the underarm seam at 
UP 1.Scm (or between I and 2cm). 

(3) Measure the sleeve head seam and 
compare it with the armhole (the sleeve 
head seam should measure 1 to 2cm more 
than the armhole). To compensate for any 
loss of measurement the width of the upper 
arm has been extended 2.5 cm at the back 
and front side seam tapering to nothing at 
the wrist or elbow. 

(4) Trace the new blouse sleeve block. 

(5) Match the sleeve head balance notches 
with those of the annhole. There is no need 
for any ease allowance between the 
underarm seam and the notches. 

The understanding of bow the primary rind 
secondary block patterns are developed is 
important before grading panerns and 
creating garment styles. The position of 
each body measuremem has to be known 
and how much ease a llowance and sup
pression is required for lhe correct fit and 
balance. Even if lhe reduced size patlems 
in Appendix. II are enlarged it is still 
worthwhile reading how they a re devel-
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oped. All new basic block patterns must be 
made into sample garments and Lested for 
fit and size before they can be adapted into 
patterns for garment styles. In the next 
section the pattern grading of these blocks 
is described priono panem designing. This 
is because when using computers Lhe 
grading from the block patterns is passed 
on Lo the new palterns. 



Part 2 

Computer pattern grading 

Part 2 focuses entirely on pauern grading and: 

• lntroduces various computer grading techniques 
• Explains grading increments, grading point 

movement, grade rules and grade rule lables 
• Gives examples of grading primary block patterns 
• Gives examples of grading secondary block pat

terns 
• Explains computer pattern digitising and pattern 

verification. 

PATTERN GRADING 

Pattern grading is a process of producing patterns of 
difference sizes from a master pattern according lo a 
specified size chart. The amount and direction that 
the patterns increase or decrease has to be deter
mined. Al the same time the correct proportions of 
the garments have to be maintained without dis
torting the style features. 

Figure 2.1 Stack or nest of graded patterns 

The master pattern, sample pattern or base size pat
tern can be either a block pattern or a production 
pattern of a style from which the other sizes are 
graded. It is generally the centre of the size range for 
grading accuracy (Figure 2.1 ). This pattern can be 
produced manually or by computer. For digitising, a 
manually produced pattern can be either in card or 
drawn on tracing paper. Computer generated pat
terns can be graded within the computer program. 

Grading increments 

A grading increment is the difference in measurement 
between two sizes. either in a size chart or a specific 
point on a pattern. When looking at a set of stacked 
or nested graded patterns (Figure 2. 1) it appears that 
only the perimeter of the patterns alters in size. This, 
however, is not the case as the changes in body size 
take place three-dimensionally. Therefore the 
increase or decrease in size takes place within the 
pattern area. The fu ll girth and length grading 
increments arc found in most size charts. The sec
tional increments which are a proportion or section of 
the full increments also have to be known. e.g. across 
back. across front, shoulder, depth and width of 
armhole. These can be found in some comprehensive 
size charts but are not always quoted. However, t.be 
increments can be calculated from any reliable 
drafting system by calculating two sizes t.ben sub
tracting the smaller from the larger. The sectional 
increment can also be calculated if the measurement 
was derived as a proportion of a full major girth 
measurement. Examples of this are given in the 
explanation for grading the bodice. sleeve and 
trouser blocks. 

There are two basic principles which should be 
adhered to for successful gradi11g: 

• All the sectional increments must add up to the 
fuJI girtl1 or length increments 

• All the increments must maintain the matching of 
adjoining seams and notches. 

The first two diagrams of Figure 2.2 show the posi
tion of the sectional increments on a three-dimen
sional figure for a straight skirt. This is followed by 
the position of the sectional increment within the 
two-dimensional pattern pieces. 
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Figure 2.2 Position of sectional grading increments 

Grade point movement 

Grade points are positioned al the cardinal points of a 
paltem where the measurement lo another size takes 
place. T hese can be perimeter or internal. This 
movement is in an X (horizontal) and Y (vertical) 
direction simjlar to the grid of manual grading. The 
distance and direction or the grade point movement 
is recorded on an X-axis and Y-axis from o zero point 
Lhot is stationary at. Lhe junction of the axis. The 
measurements are marked from Lhe zero point in one 
of the four directions of + X, - X, + Y, - Y. The X
axjs generally represents the straight warp grain of 
the fabric and is generally used as the grade reference 
line. 

+Y 

zer point 
- X---------- +X 

- Y 

• The stationary zero point represents the position 
where no movement Lakes place in the X or Y 
direction. l! is from this point that all the grading 
incremenls are calculated. 

• The X-axjs is horizontal. The movement to the 
right from the zero point is positive and to the left 
negative. 

• The Y-axis is vertical. The movement up from the 
zero point is positive and down negative. 

X AND Y CO-ORDINATES 
An X and Y co-ordinate is a combina tion of a hor
izontal X movemen t and a vertical movement when 
neither X or Y are al zero. These diagonal move
ments can be in any of the four directions. 

(- X+Y) 
r. 

-X 

~ 

(- X-Y) 

. . 

. , , 

+Y 

. 
Zl't'l IJl!int 

. . . . . . . . . 

- Y 

. 

. . 

(+X+Y) 
;1 

.. 

+X 

'.J 
(+X- Y) 



Pattern grading 63 

Methods of recording incremental growth 

Tbere are basically three methods of recording U1e growth of the pattern. 

Method I records the grnwth from the smallest size lo the largest incrementally. 

DD r-::-1 
-+ -+L:J-+ 

Method 2 records the growth from the base size down to lhe smallest and up to the largesl incrementally. 

Method 3 records the growth of each pattern from the base size down to the smallest then up to the largest 
cumulatively. 

Grade rules 

For computer grading each movemenL of a graded 
poinl in both X and Y direction is defined by a 
numbered grade rule. The grade rules are listed in a 
grade rule table. The same rules can be assigned to 
any point of any other pattern piece within the same 
size range. Once a grade point number is assigned to 
a point on the pattern the computer a11Lomatically 
redraws the shape of Lhe piece by connecting the 
grade points. 

Figure 23 is an example of a graded rectangle and 
is for the first method of recording the growlh of the 
pattern from rhe smallest to the largest. ft covers five 
women's sizes, 8, l 0, 12, l 4 and 16, with size I 2 as the 
base size. There are four points that can be graded. 
The fifth point A is a notch with zero growth. The 

following is an explanation of the movement of each 
point graded: 

• P oint A does not move, therefore is 0 for zero 
growth 

• P oint B moves left on the X-axis l.Ocm but does 
not move on the Y-axis 

• P oint C moves left on the X-axis 1.0 cm a nd up on 
the Y-axis 0.5 cm 

• P oin t D moves right on the X-axis 1.0 cm and up 
on the Y-axis 0.5 cm 

• P oint E moves right on the X-axis I .0 cm but does 
not move on the Y-axis. 

GRADE RULE NUMBERS 
A grade rule defines the movement of the graded 
points. Before setting up a grade rule table fo r the 
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Figure 2.3 Positions of graded points and movement (Method 1 Small to large Incremental) 

pattern in Figure 2.3 the following X and Y values to 
points A to E would be assigned a grade rule number 
and a movement. Most computer systems consider 
all numbers as a positive so tbere is uo need for a pl us 
( +) sign only the minus (-) would have to be 
assigned. 

• Rule I. for Point A: X = 0.0 Y = 0.0 

• Rule 2 for Point B: X = -0.5 
• Rule 3 for Point C: X = - 0.5 
• Rule 4 for Point D: X = 0.5 
• Rule 5 for Point E: X = 0.5 

Constructing a grade rule table 

(zero growtb) 
y = 0.0 
y = 0.5 
Y = 0.5 
Y =O.O 

The grade rule table lists and defines the numbered 
grade rules. It is more convenient to enter the grade 
nile tables before digitising or using the pattern 
design systems. R ules can be altered or added later 
when the pattern piece is being verified. Each com
puter system has its ow11formal. but most require the 
following information before inputting the rules: 

• A name has to be assigned lo the rule table 
• Size munes have to be chosen, either n umerical 

(10, 12. 14. 16) or in words (smal4 medium. large) 
• A base size has to be stated that is the size upon 

which aU grade rules a re applied (a size step is 
often used for numerical sizes only to indjcale the 
sizes are for step I (10, 11, 12, 13, 14) or s Lep 2 ( I 0, 
12, 14. 16) 

• Rule nurnberj· are entered sequentially, often fol
lowed by a name of the potnt (generally the first 
rule number indicates a zero po.int as X = 0 and 
y =O) 

• Attributes is a permaneuUy assigned characteristic 
to a point but this can be optional (e.g. for Gerber 
Accumark System 'N ' is assigned to indicate no 
smoothing of the poim so that i t always remains 
an angle. If the attribute 'S' is assigned the com
puter is programmed Lo smooth the point by 
curving the line) 

• The grade point movement is inserted in the X and 
Y directions (only when a movement is in the 
mim1s direction need (-) be inserted). 

The three examples of grade rule tables below (cre
a ted using Gerber Accumark system) are for !be 
graded rectangle in Figure 2.3, illustrating the three 
basic methods of recording the pattern growth in (ive 
sizes. These methods cannot be mix.ed within the 
same grade rule table. T he recording of each method 
is different bul the results of the gradings remain the 
sa me. 
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METHOD 1 Small to large incremental 

NAME: RECTANGLE GRADING METHOD: SMALL TO LARGE INCREMENTAL 
RULE NUMBER: 1 2 3 

COMMENT: POINT A POINT B POINT C 
POINT ATTRIBUTE: N N N 

SIZE BREAKS x y x y x y 
8 10 0.00 0.00 - 0.50 0.00 - 0.50 0.50 

10 12 0.00 0.00 - 0.50 0.00 -0.50 0.50 
12 14 0.00 0.00 - 0.50 0.00 - 0.50 0.50 
14 16 0.00 0.00 -0.50 0.00 -0.50 0.50 

RULE NUMBER: 4 5 
COMMENT: POINT D POINTE 

POINT ATTRIBUTE: N N N 
SIZE BREAKS x y x y x y 

8 10 0.50 0.50 0.50 0.00 
10 12 0.50 0.50 0.50 0.00 
12 14 0.50 0.50 0.50 0.00 
14 16 0.50 0.50 0.50 0.00 

METHOD 2 Base size down to the smallest and up to the largest lnorementally 

NAME: RECTANGLE GRADING METHOD: UP-DOWN INCREMENTAL 
RULE NUMBER: 1 2 3 

COMMENT: POINT A POINT B POINTC 
POINT ATTRIBUTE: N N N 

SIZE BREAKS x y x y x y 
10 8 0.00 0.00 0.50 0.00 0.50 - 0.50 
12 10 0.00 0.00 0.50 0.00 0.50 - 0.50 
12 14 0.00 0.00 - 0.50 0.00 -0.50 0.50 
14 16 0.00 0.00 -0.50 0.00 - 0.50 0.50 

RULE NUMBER: 4 5 
COMMENT: POINT D POINTE 

POINT ATTRIBUTE: N N N 
SIZE BREAKS x y x y x y 

10 8 - 0.50 - 0.50 - 0.50 0.00 
12 10 -0.50 -0.50 - 0.50 0.00 
12 14 0.50 0.50 0.50 0.00 
14 16 0.50 0.50 0.50 0.00 
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METHOD 3 Base size down to the smallest and up to the largest cumulatively 

NAME: RECTANGLE GRADING METHOD: UP-DOWN CUMULATIVE 
RULE NUMBER: 1 

COMMENT: POINT A 
POINT ATTRIBUTE: N 

SIZE BREAKS x y 
12 8 0.00 0.00 
12 10 0.00 0.00 
12 14 0.00 0.00 
12 16 0.00 0.00 

RULE NUMBER: 4 
COMMENT: POINTD 

POINT ATTRIBUTE: N 
SIZE BREAKS x y 

12 8 - 1.00 -1 .00 
12 10 - 0.50 -0.50 
12 14 0.50 0.50 
12 16 ---:;]jj) ---:;]jj) 

Variations in positioning the zero point 

The live nests of graded squares in Figure 2.4 have 
the zero points in different positions. A has the zero 
point in the left lower corner and B at the lower right 
comer. T he zero point C is central on the lower side 
and for D it is cenlral. E has the zero point outside 
the pattern piece. This illustrates how the grading 
increments and grade rules a t each comer vary 
according lo the position of the zero point. However. 
the grading results are identical 

Computer grading techniques 

GRADING STRAIGHT, HORIZONTAL AND 
VERTICAL LINES 
Example I of Figure 2.5 illustrates that equal incre
ments in both X and Y directions maintain the pro
portions of a square when graded. Example 2 
illustrates that varying increments in X and Y 
directions change the proportion of the squares into 
rectangles for the larger and smaller sizes. Tue pat
tern technologist has to be aware of this variation in 
proportion when calculating and applying grading 
increments. 

T he grade points of a nest of grades that have 
equal increments between the sizes should lie in a 
straight line if the pallerns have been correctly 
graded. 

2 3 
POINT B POINT C 
N N x y x y 

1.00 0.00 1.00 - 1.00 
0.50 0.00 0.50 -0.50 

- 0.50 0.00 - 0.50 0.50 
- 1.00 0.00 - 1.00 1.00 

5 
POINTE 
N N x y x y 

- 1.00 0.00 
- 0.50 0.00 

0.50 0.00 
---:;]jj) 0.00 

GRADING DIAGONAL LINES 
Example I of Figure 2.6 illustrates that the angle of 
the diagonal line is altered when the patlem is graded 
in one direction only. T he computer will com1ecl the 
graded points automatically. Example 2 illustrates 
that the angle can be maintained if the paltern is 
graded in both the X and Y directions. In this 
example the increment in the X direction depends on 
both the angle and Length of line. This may need 
correcting when the nest of grades as verified. Some 
computer systems enable a diagoncil or curved peri
meter line 10 be graded perpendicular to that line and 
no t on the X and Y axis of the original grain line. If 
equal grades a re given to each end of the line the 
graded sizes will become parallel, as illustrated in 
Example 3. 

GRADING CURVED LINES 
ln Figure 2.7 Example I illustrates the grading of a 
curved line that maintains a similar parallel curve 10 

the original. This is achieved by grading equal 
increments at the beginning and end of the line. 
Example 2 illus trates the grading of a curved Jjne that 
is a ltered in shape. This is achieved by grading 
unequal increments at the beginning and end of the 
curved line. The computer will try to connect the best 
filling line but if this is distorted intermediate graded 
points will have to be added. 
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Figure 2.6 Grading diagonal lines 
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MULTI-GRADE REFERENCE U NE 
GRADING 
Some patterns are drafted circular o r become circular 
by pattern adaptation. When grading, the curve of 
the circle has LO be maintai ned. To achieve this the 
pallernis graded from aJternate grade reference lines. 
In the example in Figure 2.8 the first grain line (GRL 
0) is the original grain line indicati ng the warp 
threads, that is the direction the pauern should be 
laid on the fabric. The + X in the centre of the rigbt
band curve is graded from this grain line (GRL 0). 
From the second grain line (G RL 1) the + Y and + X 
will be orientated. From the third grain line (GRL 2) 
the - Y and + X increments will be orientated. 
Generally these grain lines h<ive lo be digitised in a 
numerical sequence star ting with the one represent
ing the warp threads. When digitising the pallern 
perimeter each alternative grain line and number has 
to be selected from the digitising menu before the 
related grade points are recorded. Some computer 
programs a llow up to eigh t or more grade reference 
lines. 

GRADING MATCHING NOTCHES ON 
ADJOLNlNG SEAMS 
The gradjng of matchi11g notches on the pattern 
perimeter can be a problem. There a re four a lter
natives that can be used by assigning one of the fol
lowing but these may not be available on all 
computer pattern grading systems. 

Method 1 averagt:s the graded notch increment along 
the perimeter line from the previous grade point to 
the next grade point. This is best employed where the 
adjoining seams are of equal length and there is little 
or no easing in. 

+~ 

GRLO 

-t 
- Y 

(NB according LO Gerber Accurnnrk) 

Figure 2.8 Alternate grade reference line grading 
(according to Gerber Accumark) 

l\lcthod I 



Method 2 fixes the graded notch Lo the previous grade 
point so ll1al the distance between them remains the 
same for all sizes along the perimeter line. 

Method 3 fixes the graded notch to the next grade 
point so that the distance between them remains the 
same for all sizes along the perimeter line. 

Method 4 slides the notch along a curved line a 
specific amount without affecting the curve of lhe 
perimeter line. This can be useful for adjoining seams 
of differing curves and grades as it maintains the 
same grade of the matching notches from specific 
matching reference points on the adjoining seams. 

Care has to be taken when grading the sleeve balance 
notches to maintain the correct amount or easing-i11 
of the crown into the armhole for all the sizes. 
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GRADING D ART SUPPRESSION 
When the proportion of the garment has to be altered 
for a different size, the dart suppression may require 
grading in both widrh and length. The angle of the 
dart may also alter. [n Example 1 in Figure 2.9, when 
the base size dart is closed the seam line A lo B is 
straight. A problem arises after the darts are graded. 
to maintain the straight line A to B on all sizes. T o 
rectify this the darts of each size have to be tem
porarily transferred to another position and lhe line 
A to B straightened. as in Example 2. After lhis the 
darts can be returned to their o riginal position. The 
corrected dart is compared with the original in 
Example 3 so that the grade rules can be corrected a t 
C and D. In some cases onJy the largest and smallest 
size need to be compared. 

__ , 
-----:-- I ,.. - largest s1z.e 

I 

Example (1) 

Figure 2.9 Grading dart suppression 

The pauern grading details explained in this section 
are important for maintaining accuracy between the 
sizes and to ensure that all adjoining seams and 
notches match. To verify the graded pattern a nest or 
grades can be displayed on the visual display unit. 
The grade rules can be checked and edited if revision 
is required. Some computer systems have the facility 
to measure the adjoining graded perimeter lines. 
However. it is the matching of the stitching lines that 
is important and not always the pattern·s perimeter 
edge. This can be checked more easily by a plotted 
full scale nest of graded patterns which can be viewed 
and checked on a Light box to ensure that aU 

A 

I 
straighten line 

. . . 
Le:),.· 
- temporarily 

transfer 
dart 

Example (2) 

Example (3) 

B 

adjoining seams. stitching lines and notches match 
and a ll the grading increments are correct. 

The focus of this section hus been on the under
standing of the importance or grading increments. 
grade points and tbe construction of grade rule tables 
prior to grading. This is preliminary LO grading block 
pallerns and styles. 



GRADING PRIMARY BLOCK 
PATTERNS 

Lt is an advantage to s tore graded block paLterns 
within the computer memory because the grades are 
automatically transferred lo the patterns adapted 
from these blocks. This eliminates the necessity of 
grading completed patterns for a style as a separate 
task. The calculation and positioning of the grading 
increments suggested in thjs section are based on the 
block drafting methods described in Part I. This 
should result in both the drafted and graded block 
patterns being identical. 

The three size charts from which lhe grading 
increments are calculated are those that were devel
oped in Part 1 Size chart formulation. However, any 
reliable size chart can be used providing the grading 
principles are adhered to. Three distributions of 
grading increments are suggested based on varying 
giTtb width for a medium hejghl: 

• 4.0 cm increment for bust, waist and hips for sizes 
8 to 16 covering five sizes 

• 5.0 cm increment for bust, waisL and hips for sizes 
8 to 16 covering five sizes 

• Incremental variation giving proportional change 
for sizes 8 to 20 covering seven sizes. 

The first two ranges for 4.0 cm and 5.0 cm (Part I, 
Chart 1.2 and Chart 1.3) retain U1e same body pro
portion and balance Ior a ll the sizes. This is because 
the dart suppression is not graded as there is no 
proportional variation. Therefore this rustribution of 
gradiilg increments should be restricted LO generally 
five sizes because beyond this the garments become 
disproportionate. The third size range (Part L Cha rt 
1.8 aud Cha rt 1.9) is suitable for a larger size range of 
seven sizes or more due to the dart suppression being 
graded. This consequently provides for the propor
tion changes needed for smaller and larger women. It 
is advisable to have the master or base size pattern 
approximately the central size in the range. This 
increases the accuracy of Lhe pattern shape compared 
with grading from the smallest or largest s ize. For 
symmetrical styles only half the pattern need be 
considered as the computer will mirror the other side 
or create a pair. 
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You will notice tbaL Lhe examples of graded paL
terns have been positioned in the same direction with 
the warp grain line running horizontally, the top of 
the pattern to the left and the CB and CF towards the 
lower edge. ff Lhe pallerns are lying face side up this 
will display a right back and left fron t. This is to 
enable the same grade rules to be applied to both 
patterns where identical movement is required. This 
a.ids accuracy. ;reduces the number o f grade rules and 
keeps tl1em simple and concise. 

BACK SKIRT 

FRONT SKIRT 

Examples of pattern grading will be given below for: 

Straight skirt 
Fitted bodice 
Semi-fitted sleeve 
Trouser 

Semi-fitted one-piece dress 
Knitted top 
Blouse 

When preparing each pattern piece for grading cer
tain decjsions have to be made: 

• The position and amount of the grading incre
ments within the pattern piece 

• The position of the X axis, which is the grading 
reference line 

• Tbe location of the zero poi11t from which all the 
increase or decrease o f the oLher sizes is calculated 

• The identification of all the grade points 
• The amount eacl1 grade point will move calculated 

from the zero point 
• The fom1ulation ofa grade rnle rab.le 

To explain how these points are implemented a 
detailed example of grading a straight skirt will be 
described. 



72 Computer pattern grading 

Straight skirt grading that retains the same 
proportion 

mustrated below lhe positioning and distribution of 
the grading increments for a straight skin and 
waistband with a 4cm waist and hip girth grade for 
sizes 8 to 16, accordjng to Size Chart 1.3 in Part I. In 
this style the side seam is central between the CB and 
CF. Therefore a quarter of the girth grade of 1 cm is 
distributed lo each half of the back and front skirts. 
The back waist to hip dart is central between the CB 
and side seam. To maintain this proportion the 
l.O cm increment is divided equally 0.5 cm either side 
of the dart. The front dart suppression is approxi
mately two-thirds of the waist measurcme11L from the 
CF as the dart apex finishes at the bone of Lbe iliac 
crest. Therefore, the grade of I cm increment is pro
portioned 0. 7 cm from the CF to dart and 0.3 c~1 
from the dart to the side seam. The length grade 1s 
optional. This 0.5 cm is not a change in height but in 
the contour of hip level. This length grade has to 
match at the side seam. When the skirt is anached to 
a bodice the increments at the waist seam have to 
match. Separate skirts often huve a waistband. This 
example is for a total skirt waistband that has a back 
opening and notches for the CB, CF and side seams. 
The grading illcrements of 1.0 cm are positioned 
centrally for each quarter of the waistband to match 
the skirt. 
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LOCATION OF THE GRADlNG REFERENCE 
LINE 
The grading reference line (GRL) is the X-axis and 
generally located on the warp grain line. AJter
nalivcly the CB or CF can be used when it is a mirror 
line, as in the last example below. This has to be 
indicated on each pattern piece. 

SELECTION OF THE ZERO POINT POSITION 
The most usual positioning of the zero points on skirt 
patterns is at the centre front or back. a t (A) the waist 
level, (B) the hip level or (C) the hem level, as illu
strated below. In this example of skirt grading the 
CBs are stationary as these lines are often a mirror 
Line when the left and right sides of the skirt arc cut as 
one piece. 
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CB 

CRL 

CB 

ZERO POii\,- (D) 

GRL 

ZERO POf:'IT (C )~ 

cal 



POSITION AND MOVEMENT OF THE 
SKIRT GRADE POINTS 
Illustrated here are the positions and 
movement of the grade points when the zero 
point is at posit ion (A). The increments 
q uoted are for the increase of a size l 2 to 
size 14 for a skirt back, front and waist
band for a 4.0 cm waist and hip girth grade. 

CALCULA TlON OF THE SKTRT 
GRADE RULES 
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BACK SKIRT 

GRL 

t11"R_1 _______ c_0 ________ R_,li ~xo.s 
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T he grade rules have to be calculated from 
lhe zero point by adding up all the sectional 
increments. For example Rule 3 is calcu
lated by adding the CB waist to dart 
increment of0.5 cm ro the dart lo side seam 
increment of 0.5 cm, which equals l .Ocro. 
It will be noticed that most of the grade 
rules are common to both the back and 
front skirts where the pattern movement is 
identical. It is only lhe movement of the 
back dart Rule 2 and the fronc dart Rule 7 
which have to be different to maintain the 
same proportion for each size. 

RI R8-+Xl.O R9~X2.0 RIO-+X3.0 IUl-?X4.~ 

&f3~':=:=:=:=':=:=:=~tBL_~~~·~~~~IL.Jla 
ZERO POINT 

The waistband is graded from the CB the 
fnll wa ist increment of 4cm, divided inro 
1 cm for each quarter of the skirl. 

SKlRT GRADE RULE TABLES FOR 
4 cm GIRTH GRADE 
The grade rules are input into the computer as a gr ade 
rule table. This is generally prior to pat(ern digitis
ing. although, the grade points can be edited later if 

the pattern is already within the computer system. 
Table 2.1 is an example of a grade rule table using lbe 
method of recording the incremental growth from 
the smallest to lhe la rges1 size. 

Table 2.1 Grade rule table for a straight sk.lrt 4.0 cm girth grade for sizes 8 to 16 

RULE TABLE: Skirt 4.0cm 

SIZE RANGE: 8-16 

SAMPLE SIZE: 12 

RULE NUMBER: 

COMMENT: zero 

POINT ATTRIBUTE: N 

BREAKS X 
8 lo 16 0.0 

RULE NUMBER: 7 

COMMENT: fr dart 

POINT ATTRIBUTE N 

BREAKS x 
8to 16 0.0 

y 

0.0 

2 

RULE METHOD: Incremental Small to Large 

SIZE NAMES: Numeric 

NOTION: Metric 

3 4 5 

back dart side waist side upper hip side hip/hem 

N N N N 

x y x y x y x y 

0.0 0.5 0.0 1.0 0.25 1.0 0.5 1.0 

8 9 10 11 

waist band rt side waisl band CF waist band left waist band CB 
side 

N N N N 

y x y x y x y x y 

0.7 1.0 0.0 2.0 0.0 3.0 0.0 4.0 0.0 

NB POINT ATTRIBUTE N means no smoothing at the grade point 

6 

CB CF hem 

N 

x y 

0.5 0.0 
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Table 2.2 Grade rule table for a straight skirt 5.0 cm girth grade for sizes 8 to 16 

RULE TABLE: Skirl 5.0cm RULE METHOD: Incremental Small lo Large 

SIZE RANGE: 8-16 SIZE NAMES: Numeric 

SAMPLE SIZE: 12 NOTION: Metric 

RULE NUMBER: 2 

COMMENT: zero back dart 

POINT ATTRIBUTE: N N 

BREAKS x y x y 

8 to 16 0.0 0.0 0.0 0.6 

RULE NUMBER: 7 8 

COMMENT: fr dart waist band rt side 

POINT ATTRIBUTE N N 

BREAKS x y x y 

8 to 16 0.0 0.8 1.25 0.0 

NB POINT ATTRIBUTE!::!, means no smoothing at the grade point 

SKIRT GRADE RULE TABLE FOR 
5cm GIRTH GRADE 
There is no need to grade a new set of 
patterns if there is only a difference i.n the 
increments between the sizes. For example, 
in Table 2. 1 for 4 cm and Table 2.2 for 5 cm 
increments in the major girth measure
ments. the rule numbers apply Lo the same 
grade point movement. Only the amount 
of movement varies. By editing the rule 
table name Skirt 4 cm and replacing it by 
Skirt 5 c111 the same skirt patterns can be 
used for both size ranges. 

Straight skirt grading that changes 
the proportion 

3 

side waist 

N 

x y 

0.0 1.25 

9 

waist band CF 

N 

x y 

2.5 0.0 

R4 

4 5 

side upper hip side hip/hem 

N N 

x y x y 

0.25 1.25 0.5 1.25 

10 11 

waist band left waist band CB 
side 

N N 

x y x y 

3.75 0.0 5.0 0.0 

RS 

BACK SKIRT 

6 

CB CF hem 

N 

x y 

0.5 0.0 

R5 

Larger size ranges extending above five 
sizes require a proportional change that 
accommodates the variation in the body 
shape. TI1ese changes occur in Lhe flesh 
areas. Not only do they expand outwards 
bul also can become lower. This change in 
proportion has to be considered three
dimensionally by changing the grading 
increments between the sizes and grading 
the amount of suppression. For the larger 
sizes above size 12 there is a need to 
increase the ease allowance. This is illu
strated by the grading of lhe straight skirt 
seven sizes from size 8 to 20 according to 
the Size Chart L.11 in Pa1·t I . In this 
example the fuJJ waist size increase is 

Rl f+f-~~~~~~~~~C~B~~~~~~~~.lllWJ 
uooroINT M 

R4 RS RS 

8 
FRONTSKfRT 

RI~~~~~~~~~....;;;C~F~~~~~~~~..111~ 
ZERO POINT R6 



4.0 cm below size I 2, 5.0 cm for size 14 and 6.0 cm for 

size 16 and above. For size 16 and above the front 

waist increases more than lhe back by grading a 
reduction in the front dart suppression. The full 

grade for the hip and hem girths are 4.0 cm below size 
12 and 5.0cm above size 12. The length grade of 
0.5 cm is optional as it is not for c hange in height but 

in contour of hip level. T able 2.3 shows an example of 

RIRI RIO Rll 

~cb I 

I I I I I I I 
i : CF: 

ZERO POI rr 

Ii 
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a grade rule table using the method of recording the 

incremental growth from the smallest to the largest 

size. (The other methods of recording the growth can 

also be applied as explaiJ1ed in the earlier section 
·Methods of recording incremental growth'). The 
waistband is graded from the CB the full waist 

increment, divided according LO each quarter of the 

skirt grade. 

R12 RJ3 
'~<-s~s~l-+--+1-'-+-~-+---+---+> 1c 

Rl3 B 

Table 2.3 Grade rule table for a straight skirt with a proportional grade for sizes 8 to 20 

RULE TABLE: SKIRT PROPORTIONAL RULE METHOD: Incremental Small to Large 
SIZE RANGE: 8-20 SIZE NAMES: Numeric 
SAMPLE SIZE: 12 NOTION: Metric 

RULE NUMBER: 2 3 4 5 
COMMENT: zero back dart side waist side upper hip side hip/hem 

POINT ATIRIBUTE: N N N N N 
BREAKS x y x y x y x y x y 
8 lo 10 0.0 0.0 0.0 0.5 0.0 1.0 0.25 1.0 0.5 1.0 

10 to 12 0.0 0.0 0.0 0.5 0.0 1.0 0.25 1.0 0.5 1.0 
12 to 14 0.0 0.0 0.0 0.6 o.o 1.25 0.25 1.25 0.5 1 25 
14 to 16 0.0 0.0 0.0 0.75 0.0 1.5 0.25 1 5 0.5 1 5 
16 to 18 0.0 0.0 0.0 0.6 0.0 1.25 025 1.5 0.5 1.25 
18 to 20 0.0 o.o 0.0 0.6 0.0 1.5 0.25 1.5 0.5 1.5 

RULE NUMBER: 6 7 8 9 10 
COMMENT: CBCF hem CF to fr dart fr dart apex fr dart side waist band right side 

POINT ATTRIBUTE: N N N N N 
BREAKS x y x y x y x y x y 
8 to 10 0.5 0.0 0.0 0.7 0.0 0.7 0.0 0.7 1.0 00 

10 to 12 0.5 00 0.0 0.7 0.0 0.7 0.0 0.7 1.0 0.0 
12 to 14 0.5 0.0 0.0 0.7 0.0 0.7 0.0 0.7 1.25 0.0 
14 to 16 0.5 0.0 0.0 1.0 0.0 1.0 0.0 1.0 1.5 o.o 
16 to 18 0.5 0.0 0.0 0.8 0.0 0.55 0.0 0.3 1.25 0.0 
18 to 20 0.5 0.0 0.0 1.0 0.0 0.75 0.0 0.5 1.5 0.0 

RULE NUMBER: 11 12 13 
COMMENT· CF waistband waist band left waist band left CB 

side 
POINT ATIRIBUTE: N N N 
BREAKS x y x y x y 
8to 10 2.0 0.0 3.0 0.0 4.0 0.0 

10 to 12 2.0 0.0 3.0 0.0 4.0 0.0 
12 to 14 2.5 0.0 3.75 0.0 5.0 0.0 
14 to 16 3.0 0.0 4.75 0.0 6.0 0.0 
16 to 18 3.0 0.0 4.75 0.0 6.0 0.0 
18 to 20 3.5 0.0 55 0.0 7.0 0.0 

NB POINT ATIRIBUTE ~means no smoothing at Lhe grade point 
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Fitted bodice and semi-fitted sleeve 
grading that retains the same proportion 

The bodice and sleeve grade arc illustrated togerher 
as there is a relationship between the grading incre
ments of the armhole and sleeve head. Where the 
bodice is attached to a skirt the grade of the waist 
seams must be equal. Likewise the grade of the 
bodice neck line will inOuence that of an attached 
collar. Illustrated below are the positioning and dis
u·ibULion of the grading increments for the back and 
front bodice and semi-lined sleeve. This is for a 
4.0 cm full grade for the bust and waist. I L is a simple 
grade with no proportional change and so is limited 
to five sizes, 8 to 16. 

The full l.O cm neck grade is divided between the 
half back neck of 0.2cm and the larger half front 
neck of 0.3 cm, giving the total of 0.5 cm for Lhe half 
neck. Both the width and rise of the front neck are 
graded 0.2 cm to retain an equal curve lo the neck 
edge for each size, whereas only the width of the back 
neck is graded 0.2 cm. This conforms to the propor
tional calculation for the neck construction of the 
bodice in Part 1. This proportion was ! of the bodice 
neck: therefore } of the 1.0 cm fulJ neck grade is 
0.2 cm. Grading increments can be calculated from 
any reliable drafting system when the sectional 
increment is not found in the size chart 

None of the dart suppression is graded, only the 
length of the front dart changes. The position of the 
darts is determined by the bust and shoulder blade 
prominence. There is only a slight increase in width 
of 0.2cm from the centre back and centre front 10 

these prominences. The greater part of the bust and 
waist grading takes place three-dimensionally at the 
side seam . There is a slight increase in length from the 
shoulder to the depth of armhole of 0.5 cm. This is to 
accommodate the change in the bust girth, not the 
height of the wearer. The underarm seams of both the 
bodice and sleeve remain the same length for all the 
sizes. Only the depth of the sleeve head increases 
0.5 cm for each size Lo match the armhole. 

The sleeve bead depth is calculated as one-third of 
the annhole circumference according to the sleeve 
draft on p. 32. The grade per size of this bodice 
armhole is l.5cm and therefore the depth of sleeve 
head grade is 0.5 cm. Where the shape of the armhole 
varies greatly due to the style it is worth measuring 
the grade of the full armhole for each size. The fuU 
wrist t,rrade is only O.Scm as this is a comparatively 
bony area when compared with Lhe Oeshy upper ann 
with a grade of l.Ocm. The grading of notches dis
cussed previously in this section should be applied to 
the balance notches that control the pitch of the 
sleeve head when allached Lo the arml1ole. T he 
example illustrated retains the same distance from 
the underan11 seam to rhe balance notches for all the 
sizes. This a llows any discrepancies in the graded 
measurements to be accommodated in the 'easing in' 
of the sleeve head. 

- -0.2 O.J 

Ois1rlbu1ion of bodice 
grnding increments 

t0.2 



POSITION AND MOVEMENT OF THE 
BODICE AND SLEEVE GRADE 
POINTS 
The increments quoted are for the increase 
to a size 14 from a size 12. Each movement 
is calculated from the zero point positioned 
al Lhe neck of the bodice and Lhe top or lhe 
sleeve head. The grading reference line is 
the grain line. The sleeve reference line is 
positioned on the centre grain line. The 
shoulder Grade rule 3 has a slight grade in 
the X direction of0.15cm. This may seem 
small but it helps to retain a straight 
shoulder seam for each size when the dan 
is closed. 

BODICE AND SEMJ-FIT SLEEVE 
GRADE RULE TABLES 
The two grade rule tables in Tables 2.4 and 
2.5 are for the grading method ofa sma ll to 
large incremental. Table 2.4 is for a full 
bust and waist grade of 4 cm and Table 2.5 
for 5 cm. It will be noticed that most grade 
rules are common t0 the back and front 
bodice when they are graded positioned in 
the same direction. T his assists accuracy 
and reduces the number of rules. Working 
from very large rule tables can become very 
confusing. The sleeve with the central 
grade reference line has the front sleeve 
graded in the positive Y-axis and the back 
sleeve in the negative Y-axis. The straight 
sleeve block can be graded in a similar way 
except the wrist can be graded the same 
width as the upper arm. 
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Table 2.4 Grade rule table for a bodice and sleeve with a 4cm girth grade for sizes B to 16 

RULE TABLE: BODICE4cm RULE METHOD: lnCl'emental Small to Large 
SIZE RANGE: 8-16 SIZE NAMES: Numeric 
SAMPLE SIZE: 12 NOTION: Metric 

RULE NUMBER: 2 3 4 5 
COMMENT: zero neck width shoulder width Xback Xfront bust waist wfdth 

POINT A ITRI BUTE: N N N N N 
BREAKS x y x y x y x y x y 

8 to 16 0.0 0.0 0.0 0.2 0.15 0.5 025 0.5 0.5 1.0 

RULE NUMBER: 6 7 8 9 10 
COMMENT: Fr/Bk dart width CF CB length CF neck Fr slv crown width Fr upper arm width 

POINT ATIRIBUTE: N N N N N 
BREAKS x y x y x y x y x y 

8 lo 16 0.5 0.2 0.5 0.0 0.2 0.0 0.25 0.25 0.5 0.5 

RULE NUMBER: 11 12 13 14 15 
COMMENT: Fr slv wrist Bk slv wrist Bk elbow Bk slv width Bk slv crown 

POINT ATTRIBUTE: N N N N N 
BREAKS x y x y x y x y x y 

8 to 16 0.5 0.25 0.5 - 0.25 0.5 - 0.38 0.5 - 0.5 0.25 - 0.25 

NB POINT ATIRIBUTE !'.!means no smoothing at the grade point. 

Table 2.5 Grade rule table for a bodice and sleeve with a Scm girth grade for sizes 8 to 16 

RULE TABLE: BODICE 5cm RULE METHOD: Incremental Small lo Large 

SIZE RANGE: 8-16 SIZE NAMES: Numeric 
SAMPLE SIZE: 12 NOTION: Metric 

RULE NUMBER: 2 3 4 5 
COMMENT: zero neck width shoulder width Xback Xfront bust waist width 

POINT ATIRIBUTE: N N N N N 
BREAKS x y x y x y x y x y 

8to16 0.0 0.0 0.0 0.2 0.15 0.6 0.25 0.6 0.5 1.25 

RULE NUMBER: 6 7 8 9 10 
COMMENT: Fr Bk dart width CF CB length CF neck Fr slv crown width Fr upper arm width 

POINT ATTRIBUTE: N N N N N 
BREAKS x y x y x y x y x y 

8 to 16 0.5 0.2 0.5 0.0 0.2 0.0 0.25 0.4 0.5 0.8 

RULE NUMBER: 11 12 13 14 15 
COMMENT: Fr slv wrist Bk slv wrist Bk elbow Bk slv width Bk slv crown 

POINT ATIRIBUTE: N N N N N 
BREAKS x y x y x y x y x y 

8 to 16 0 .5 0.25 0.5 - 0.25 0.5 - 0.4 0.5 - 0.8 0.25 - 0.4 

NB POINT ATTRIBUTE!'.!_ means no smoothing at the grade po1nl 



Fitted bodice and semi-fitted 
sleeve grading that changes the 
proportion 

For a larger size range of seven sizes 8 to 20 
there has to be a more complex propor-
tional grade. 111e !:,•ntde rule table in Table 
2.6 for a bodice and Table 2.7 for a sleeve 
fo r sizes 8 to 20 are based on the Size Chart 
I. I 0 in Pan I. The bodice waist grade has 
to match the skirt waist grade. However. 
the bust grade is 5.0cm from size 8 to 14, 
then 7.0cm to size 16 as 2.0cm extra ease 
allowance is added. The increase is then 
6.0 cm for sizes 18 and 20. There is also a 
greater increase in length from the front 
neck point to bust and waist for sizes 14 to 
20. To accommodate this increase in front 
bust and waist girths the dart suppression 
has to be graded. There bas to be an 
adjustment in the X-axis at the top of the 
shoulder dart so that the shoulder finishes 
in a straigh t Line when 1..he dart is closed. 
There is a lso a greater increase in the upper 
arm girth and depth of armhole fo r size 14 
to 20. 
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Table 2.6 Grade rule table for a bodice with a proportional grade for sizes 8 to 20 

RULE TABLE: BODICE PROPORTIONAL RULE METHOD: Incremental Small to Large 
SIZE RANGE: 8-20 SIZE NAMES: Numeric 
SAMPLE SIZE: 12 NOTION: Metric 

RULE NUMBER: 1 2 3 4 5 
COMMENT: zero CF neck neck point fr shoulder dart 1 fr shoulder dart apex 

POINT ATIRIBUTE: N N ti N N - - - -BREAKS x y x y x y x y x y 
8 to 10 a.a a.a a.2 a.a a.a a.2 a.a 0.3 a.5 0.5 

10 to 12 a.o o.a 0.2 a.a 0.0 0.2 o.a a.3 a.5 0.5 
12 to 14 0.0 o.a 0.2 0.0 o.o 0.2 0.0 0.3 1.0 0.5 
14 to 16 0.0 a.o a.2 a.a a.a 0.2 0.0 0.3 1.0 0.5 
16 to 18 0.0 0.0 0.2 0.0 0.0 0.2 - 0.1 0.2 1.5 0.5 
18 to 2{) 0.0 0.0 0.2 0.0 0.0 0.2 - 0.1 0.2 1.5 0.5 

RULE NUMBER: 6 7 8 9 10 
COMMENT: fr shoulder dart 2 shoulder width across front bust width waist width 

POINT ATIRIB.UTE: N N N N N - - - y - -BREAKS x y x y x x y x y 
8 to 10 0.1 0.7 0.1 0.9 0.25 0.5 0.5 1.25 0.5 1.0 

10 to 12 0.1 0.7 0.1 0.9 0.25 0.5 0.5 1.25 0.5 1.0 
12 to 14 0.1 0.7 0.1 0.9 0.5 1.0 1.0 1.25 0.5 1.25 
14 to 16 0.1 0.7 0.1 a.9 0.5 1.0 1.0 1.75 0.5 1.5 
16 lo 18 -0.3 1.2 0.1 1.2 0.5 1.0 1.0 1.5 a.5 1.25 
18 to 20 - 0.3 1.2 0.1 1.2 0.5 1.0 1.0 1.5 0.5 1.5 

RULE NUMBER: 11 12 13 14 15 
COMMENT: waist dart side waist dart apex waist dart CF CF waist bk shoulder dart 

POINT ATIRIBUTE: N N N N N 
BREAKS x - y x - y x - y x - y x - y 
8 to 10 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.0 0.0 0.3 

10 to 12 a.5 0.5 0.5 0.5 0.5 0.5 0.5 0.0 0.0 0.3 
12 to 14 0.5 0.5 1.0 0.5 0.5 0.5 0.5 0.0 a.o 0.3 
14 to 16 0.5 0.5 1.5 0.5 0.5 0.5 0.5 0.0 0.0 0.3 
16 to 18 1.a 0.25 2.0 0.5 1.0 0.75 1.0 0.0 0.0 0.3 
18to 20 1.0 0.25 2.0 0.5 1.0 0.75 1.0 0.0 0.0 0.3 

RULE NUMBER: 16 17 18 19 20 
COMMENT: back shoulder across back back waist dart bk waist dart apex CB waist 

POINT ATTRIBUTE: N N N N N 
BREAKS x - y x - y x - y x - y x - y 

Bto 10 0.0 0.5 0.25 0.5 0.5 0.25 0.5 0.25 0.5 0.0 
10 to 12 0.0 0.5 0.5 0.5 0.25 0.5 0.25 0.5 0.0 0.0 
12 to 14 0.0 0.5 0.5 0.5 0.5 0.25 0.5 0.25 0.5 0.0 
14 to 16 o.o 0.5 0.5 1.0 0.0 0.5 1.0 0.5 0.0 0.0 
16 to 18 0.0 0.2 0.5 0.5 0.5 0.25 1.0 0.25 0.5 0.0 
18 to 2a 0.0 0.2 0.5 0.5 0.0 0.25 1.0 0.25 0.0 0.0 

NB POINT ATIRIBUTE ~means no smoothing at the grade po1nt. 
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Table 2.7 Grade rule table for a sleeve with a proportional grade for sizes 8 to 20 

RULE TABLE: BODICE PROPORTIONAL 
SIZE RANGE: 8-20 
SAMPLE SIZE: 12 

RULE NUMBER: 1 2 
COMMENT; zero fr sleeve head 

POINT ATTRIBUTE: N N -
BREAKS x y x y 
8 to 10 0.0 0.0 0.25 0.4 

10 lo 12 0.0 0.0 025 0.4 
12 lo 14 0.0 0.0 0.5 0.4 
14 to 16 0.0 0.0 0.5 0.4 
16 to 18 0.0 0.0 0.5 0.7 
18 to 20 0.0 0.0 0.5 0.7 

RULE NUMBER: 6 7 
COMMENT: bk wrist bk elbow 

POINT ATTRIBUTE: N N -
BREAKS x y x y 

8to10 0.5 - 0.25 0.5 -0.5 
10 to 12 0.5 - 0.25 0.5 - 0.5 
12 to 14 0.5 - 0.25 0.5 - 0.5 
14 to 16 0.5 -0.25 0.5 -1.0 
16 to 18 0.0 - 0.5 0.0 - 1.0 
18 to 20 0.0 - 0.5 0.0 - 1.0 

NB POINT ATTRIBUTE~ means no smoothing at the grade point 

Trouser grading that retains the same 
proportion 

Ill ustrated in Figure 2. 10 a re the positioning and 
distribution of the grading increments for five sizes 8 
to 16 with equal increments between the sizes. The 
increments quoted are from Size Chart 1.3 in Part I 
with 4cm at the waist and hjps 5cm (in parenthesis). 
There is a slight increase in length of 0.5 cm between 
the waist and crutch wh ich is nor for an increase in 
height but va riation in girths. The girths' sectional 
increments a re calculated as a proportion of the 
trouser hip girth. The following are based on the 
Lrouser draft in Part I. From the CB and CF to the 
crease line is tr, of the hip girth. T~erefore i\i of the 
4.0cm grade eq uals 0.4cm. The width of tne back 
crutch fork is also fr;. The front crutch width is only i\; 
and therefore 0.2cm. Half the back and from waist 
and hip widths are based on ! of these girths and 
therefore grade 1.0. The crease line to side seam 

RULE METHOD: Incremental Small to Large 
SIZE NAMES: Numeric 
NOTION: Metric 

3 4 5 
fr upper arm fr waist mid wrist 

N N !'!. - -x y x y x y 
0.5 0.8 05 0.25 0.5 0.0 
0.5 0.8 0.5 0.25 0.5 0.0 
1.0 0.8 0.5 0.25 0.5 0.0 
1.0 0.8 0.5 0.25 0.5 0.0 
1.0 1.4 0.0 0.5 0.0 0.0 
1.0 1.4 0.0 0.5 0.0 0.0 

8 9 10 
bk upper arm bk sleeve head fr elbow 

N N N - -x y x y x y 
0.5 - 0.8 0.25 - 0.4 0.5 0.6 
0.5 - 0.8 0.25 -0.4 0.5 0.6 
1.0 - 0.8 0.5 - 0.4 0.5 0.6 
1.0 - 0.8 0.5 -0.4 05 0.6 
1.0 - 1.4 0.5 - 0.7 0.0 1.1 
1.0 - 1.4 0.5 - 0.7 0.0 1.1 

increment is calculated by subtracting the CB or 
CF to crease line from the t waist or hip grade. 
l.Ocm minus 0.4cm equals 0.6cm. This is halved 
again to centralise Lhe side dart. The knee sectional 
increment of 0.5 cm is based on ! of the 2.0 cm girth 
grade. For straight trousers this remains the same 
at the ankle. Figure 2. 11 illustrates the grade point 
movement for a 4.0 cm full girth grade. The zero 
point is positioned at the junction of the crease line 
and crutch level. 

TROUSER GRADE RULE TABLES 
The grade rules for a 4 cm waist and hip girth are 
shown in Table 2.8. This can be substituted for a 5 cm 
girth grade quoted in grade rule Table 1.9. providing 
that the same movement and direction of the grade 
rule numbers are used. Boch these tables a re for small 
ranges of live sizes 8 to 16 that retain the same pro
portion for each size. 
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Figure 2.11 Grade point movement and grade rules for a trouser with a 4 cm grade for sizes 12 lo 14 
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Table 2.8 Grade rule table for a trouser with a 4.0cm girth grade for sizes 8 to 16 

RULE TABLE: TROUSER4cm 
SIZE RANGE: 8-16 
SAMPLE SIZE: 12 

RULE NUMBER: 2 
COMMENT: zero CB CF waist 

POINT ATTRIBUTE: N N 
BREAKS x y x y 

Bto 16 0.0 0.0 - 0.5 - 0.4 

RULE NUMBER: 6 7 
COMMENT: side hip side knee/hem 

POINT ATTRIBUTE: N N 
BREAKS x y x y 

8 to 16 0.0 0.6 0.0 0.5 

RULE NUMBER: 11 
COMMENT: front crutch 

POINT ATTRIBUTE: N 
BREAKS x y 

8 to 16 0.0 - 0.6 

NB POINT ATTRIBUTE~ means no smoothing at the grade poinL 

RULE METHOD: Incremental Small to Large 
SIZE NAMES: Numeric 
NOTION: Metric 

3 
centre waist dart 

N 
x y 

-0.5 0.0 

8 
inside knee/ankle 

N 
x y 

0.0 - 0.5 

4 
side waist dart 

N 
x y 

-0.5 0.3 

9 
back crutch 

N 
x y 
0.0 -0.8 

5 
side waist 

N 
x y 

- 0.5 0.6 

10 
centre hip 

N 
x y 
0.0 -0.4 

Table 2.9 Grade rule table for a trouser with a 5.0 cm girth grade for sizes 8 to 16 

RULE TABLE: TROUSER 5 cm 
SIZE RANGE: 8-16 
SAMPLE SIZE: 12 

RULE NUMBER: 2 
COMMENT: zero CB CF waist 

POINT ATTRIBUTE: N N 
BREAKS x y x y 

8 lo 16 0.0 0.0 - OS - 0.5 

RULE NUMBER: 6 7 
COMMENT: side hip side knee/hem 

POINT ATTRIBUTE: N N 
BREAKS x y x y 

8 to 16 0.0 0.75 0.0 0.5 

RULE NUMBER: 11 
COMMENT: front crutch 

POINT ATTRIBUTE: N 
BREAKS x y 
8 lo 16 0.0 -0.75 

NB POINT ATTRIBUTE!::!_ means no smoothing at the grade point 

RULE METHOD: Incremental Small to Large 
SIZE NAMES: Numeric 
NOTION: Metric 

3 
centre waist dart 

N 
x y 

- 0.5 0.0 

8 
inside knee/ankle 

N 
x y 

0.0 - 0.5 

4 
side waist dart 

N 
x y 

-0.5 0.35 

9 
back crutch 

N 
x y 

0.0 -1.0 

5 
side waist 

N 
x y 

-0.5 0.75 

10 
centre hip 

N 
x y 
0.0 -0.S 
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Trouser grading that changes the 
proportion 

A proportional trouser grnde for an extended size 
range of seven sizes 8 to 20 can also be calcuJated 

R4 

RlS 
R14 

IU 

R9 

R6 R6 

R ll 

from Size Chart l.1 l in Part l and lhe method of 
drafting trouser blocks. Figure 2.12 illustrares a nest 
of grades for this range including the grade rule 
numbers given in Tab.le 2.10. 

BACK TROUSER 

R8 

R7 R7 

FRONT TROUSER 

R8 

Figure 2.12 The graded point movement and grade rules for a trouser with a proportional grade for sizes 8 to 20 
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Table 2.1 0 Grade rule table for a trouser with a proportional grade for sizes 8 to 20 

RULE TABLE: TROUSER PROPORTIONAL RULE METHOD: Incremental Small lo Large 
SIZE RANGE: 8--20 SIZE NAMES: Numeric 
SAMPLE SIZE: 12 NOTION: Metric 

RULE NUMBER: 1 2 3 4 5 
COMMENT: zero CB CF waist bk centre dart bk side dart side waisl 

POINT ATTRIBUTE: !:! N N N N - - - -
BREAKS x y x y x y x y x y 
8 to 10 0.0 0.0 -0.5 -0.4 - 0.5 0.0 - 0.5 0.3 - 0.5 0.6 

10 to 12 0.0 0.0 -0.5 - 0.4 0.5 0.0 -0.5 0.3 - 0.5 0.6 
12 to 14 0.0 0.0 - 1.0 - 0.5 1.0 0.0 -1.0 0.35 -1.0 0.75 
14 to 16 0.0 0.0 - 1.0 - 0.6 1.0 0.0 - 1.0 0.4 -1.0 0.9 
16 to 18 0.0 0.0 - 1.0 - 0.5 1 0 0.0 -1.0 0.35 -10 0.75 
18 10 20 0.0 00 - 1.0 0.5 1.0 0.0 - 1.0 0.4 - 1.0 0.75 

RULE NUMBER: 6 7 8 9 10 
COMMENT: side hip/crutch side knee/hem inside knee/hem bk crutch CB CF hip 

POINT ATTRIBUTE: N N N N N - - - - -
BREAKS x y x y x y x y x y 

8 lo 10 00 06 0.0 0.5 0.0 - 0.5 0.0 - 0.8 0.0 - 0.4 
10 lo 12 0.0 0.6 0.0 0.5 0.0 - 0.5 0.0 - 0.8 0.0 - 0.4 
12 lo 14 0.0 0.75 0.0 0.5 0.0 0.5 0.0 - 1.0 0.0 - 0.5 
14 to 16 00 09 0.0 0.5 0.0 - 0.5 0.0 - 1.2 0.0 - 0.6 
16 to 18 00 0.75 0.0 0.5 0.0 -0.5 0.0 - 1.0 0.0 - 0.5 
18 to 20 00 0 75 0.0 0.5 0.0 - 0.5 0.0 - 1.0 0.0 -0.5 

RULE NUMBER: 11 12 13 14 15 
COMMENT: fr crutch fr centre dart 1 fr centre dart 2 fr side dart 1 fr side dart 2 

POINT ATTRIBUTE: N N N N N - - - -
BREAKS x y x y x y x y x y 
8 to 10 0.0 - 0.6 - 0.5 0.0 - 0.5 0.0 - 0.5 0.3 - 0.5 0.3 

1 Oto 12 00 - 06 - 0.5 0.0 - 0.5 0.0 - 0.5 0.3 - 0.5 0.3 
12 to 14 0.0 - 0.75 -1.0 0.0 - 1.0 0.0 -1.0 0.35 -10 0.35 
14 to 16 0.0 0.9 - 1.0 0.0 - 1.0 0.0 - 1.0 0.40 - 10 0.4 
16 to 18 0.0 0.75 - 1.0 0.25 1.0 - 0.25 - 1.0 0.35 -1.0 0.35 
18 to 20 0.0 0.75 - 1.0 0.0 1.0 0.0 - 1.0 0.65 -10 0.15 

NB POINT ATTRIBUTE~ means no smoothing al the grade poinL 
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GRADING SECONDARY BLOCK 
PATTERNS 

One-piece semi-fit dress grading 

Tile grading or the one-piece semi-fit dress block is 
similar to that of the bodice and sleeve with lhe added 
extension of the skin length. The waiM darts grading 
increments are according to the bodice increments. 
This is ilJuslraLed in Figure 2.13 for lbe posLtion of 
Lhe increments for a 4.0cm bust, waisl and hip full 
girlh grade. Figure 2. 14 shows the grade point 
movement and grade rules for an increase in size 
from a 12 lo a 14. The semi-fiL dress <;lecve grading is 
the same as the previous semi-fit sleeve. The grade 
rules are given in Table 2. 11. 

====---------==== -========= I D.5 

1,1.J~ ,_ ___ ,_____ --------------· -------- to.J 
I I i I I 11,,\(t.. llllL'-~ 
-~- 1--·----

' rn 
lo.i 

FRONT nRI ~s 

n 
-----·+-------------11n.? Figure 2.13 Grading increment positions 

and distribution for a semi-fit dress block 
4cm grade 
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P\( K ORl'K'-

H! R8 llli 

"R8 

R C!l 

ZEROP01'T K' 

II~ Rio R6 

RIO RS 

ll8 
KS 

I RO'- I llRI "-' 
R~ 

Ill RB Figure 2.14 Grade poinl movement and 
(I) R Cf grade rules for a one-piece semi-fit dress 

z r:Ro POt'\'T R" increasing size 12 to 14 ror a 4 cm grade 
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Table 2.11 Grade rule table for a semi-fit one-piece dress with a 4.0 cm girth grade for sizes 8 to 16 

RULE TABLE· ONE-PIECE DRESS 4 cm 
SIZE RANGE: 8-16 
SAMPLE SIZE: 12 

RULE NUMBER: 2 
COMMENT: zero bk neck width 

POINT ATTRIBUTE: N N 
BREAKS x y x y 
8 to 16 0.0 0.0 0.0 0.2 

RULE NUMBER: 6 7 
COMMENT: hip/hem width CF CB length 

POINT ATTRIBUTE: N N 
BREAKS x y x y 
8 lo 16 1.0 1.0 1.0 0.0 

NB POINT ATTRIBUTE~ means no smoothing at lhe grade point 

Knitted top grading 

Stretch fabric often requires a larger girth 
grading increment compared with the 
woven fabric of the prcviou blocks. This 
can vary according Lo the extcnsibilit) of 
the knillcd fabric. This example is for a size 
range labelled small. medium and Large 
wiU1 a bust, waist and l1ip girth grade 
8.0 cm. Figure 2.15 iJlusLrates the position 
of the increments and distribution. Figure 
2.16 shows a nest of sizes including the 
grade rules from Table 2.12. When a pat
tern is mirrored the grade rules 10* and 11 * 
are automatically mirrored. 

RULE METHOD: 
SIZE NAMES: 
NOTION: 

3 
shoulder width 

!':!. 
x y 

0.15 0.5 

8 
fr bk waist dart 

N 
x y 

0.5 0.2 

Incremental Small to Large 
Numeric 
Metnc 

4 5 
Xback/Xfront busl/waist width 

N N 
x y x y 

0.3 0.5 0.5 1.0 

9 10 
CF neck rr shoulder width 

N N 
x y x y 

0.2 0.0 0.2 0.5 

- --- 1.L -- ---·=:=:=-rr-·=:=:=:=:=:=::: .. -=..--4/-
l 1 K.'l lTTED TOP- ,r -·===--:::.-:::.-:..-:..-=.. i o.5 

m1rrorline 11 SLEE\'E It -1.0 

Figure 2.15 Grading increment positions and distribution for a knitted 
top 8 cm grade 
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R5 

Rl 

RS 

R2 

ffi zrno POINT 

RIO 

K.'l"IITED TOP BACK 

CB 

KNITTED TOP FRONT 

CF 

KNITTED TOP SLEEVE 

R7 

RS 

R7 

RS 

Rll 

Rll* 

Figure 2.16 Grade point movement and grade rules for a knitted top 
increasing size S, Mand L for an Bern grade 
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Table 2.12 Grade rule table for a knitted top with an 8.0 cm girth grade for sizes small. medium and large 

RULE TABLE: Top RULE METHOD: Incremental Small to Large 
SIZE RANGE: S, M, L SrzE NAMES: Alphabetical 
SAMPLE SIZE: M NOTION: Metric 

RULE NUMBER: 2 3 4 5 
COMMENT: zero neck width shoulder width mid armhole bust width 

POINT ATTRIBUTE: N N 
BREAKS x y x y 

N N ~ x y x y x y 

Sto M 0.0 o.a a.a 0.4 0.0 1.0 0.5 1.a 1,0 2.a 
M lo L 0.0 a.a a. a a.4 o.a 1.0 0.5 1.0 1.0 2.0 

RULE NUMBER: 6 7 8 9 10 
COMMENT: waist width hlplhem width CB CF length CF neck upper arm Width 

POINT ATTRIBUTE: N N N N N 
BREAKS x y x y x y x y x y 

S to M 2.0 2.0 3.0 2.0 3.0 0.0 0-4 0.0 1.0 1.0 
Mio L 2.0 2.0 3 .0 2.0 3.a 0.0 0.4 0.0 1.0 1.0 

RULE NUMBER: 11 12 
COMMENT: sleeve wrist width wrist length 

POINT ATTRIBUTE: N N 
BREAKS x y x y 
Sto M 3 .0 0.5 3.0 o.a 
M to L 3.0 0.5 3.a 0.0 

NB POINT ATTRIBUTE~ means no smoothing at the grade point. 

Blouse grading 

The grading of the blouse block is also 
based on Lhe bodice and sleeve grading. 
Tbe only difference is that there is no dart 
suppression to grade. Positioning a length 
grading increment between tbe waist and 
hips is optiomtl. This is illustrated in Figure 
2. 17 for the position of the increments for a 
4.0 cm bust. waist and hip rull gi rth grade, 
and in Figure 2.18 for the blouse sleeve. 
Figure 2.19 shows the grade point move
ment and grade rules for an increase in size 
from a 12 to a 14. The grade rules are given 
in Ta ble 2. 13. 

11 

1----..-- , -=--=-===-=--=--=--=--=--=--=--=-=-=--=If-=--=--=-=- to.s 

---~------+---------------4----- tOJ 
I I I I 
I I BLOUSE BACK II 
I I IJ 
I I II -----i------.,----------------,r----- to.2 
I I CB 11 -0.2 

1, 
Ii 

===============t~===== to.s 
I I II 

I I ii ---r-------1-----------------tl------ t 0.3 
I I 11 

I I BLOUSE FRONT II 
I 11 

o.2-------t-------c~-------11----- to.2 

Figure 2.17 Grading increment positions and distribution for a blouse 
4cm grade 
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Figure 2.18 Grading Increment positions and 
distributions for a blouse sleeve 4 cm grade 

Figure 2.19 Grade point movement and grade 
rules for a blouse increasing size 12 to 14 for a 
4cm grade 

fr 

RlO 

bk 

Rl3 

"R.5 

BACK BLOUSE 

CB 

RS 

FRONT BLOUSE 

CF 

BLOUSE SLEEVE 

R6 

R7 

R6 

1~7 

Rll 

Rl2 

Rl2 



Grading secondary block patterns 91 

Table 2.13 Grade rule table for a blouse with a 4.0cm girth grade for sizes 8 to 16 

RULE TABLE: BLOUSE4cm RULE METHOD: Incremental Smail to Large 
SIZE RANGE: 8-16 SIZE NAMES: Numeric 
SAMPLE SIZE: 12 NOTION: Metric 

RULE NUMBER: 2 3 4 5 
COMMENT: zero neck width shoulder width Xback Xfront bust/Waist width 

POINT ATIRIBUTE: N N N N N 
BREAKS x y x y x y x y x y 
8to16 0.0 0.0 0.0 0.2 0.0 0.5 0.25 0.5 0.5 1.0 

RULE NUMBER: 6 7 8 9 10 
COMMENT: hip/hem width CF CB length CF neck fr slv crown width fr upper arm width 

POINT ATIRIBUTE: N N t! N N 
BREAKS x y x y x y x y x y 
8 to 16 1.0 1.0 1 0 0.0 0.2 0.0 0.25 0.25 0.5 0.5 

RULE NUMBER: 11 12 13 14 
COMMENT· fr wrist width bk wrist width bk upper arm widtti bl< slv crown width 

POINT ATIRIBUTE: N N N N 
BREAKS x y x y x y x y 

6 to 16 0.5 0.25 0.5 - 0.25 0.5 -0.5 0.25 - 0-25 

NB POINT ATIRIBUTE ~means no smoothing at the grade point. 
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PATTERN PREPARATION FOR 
DIGITISING 

Accurate preparatory work and verilication is 
important for successful grad ing and digitising. The 
main procedures are examples using a Gerber 
Accumark system. However. the principles apply to 
other CAD systems, and terminology wi ll vary 
between system type used. 

• Selling up parameter tables 
• Checking the master pattern 
• Building grade rule tables 
• Digilising the pan.em pieces 
• Retrieving and clisplaying pieces 
• Verifying paltern pieces 
• Plotting pattern pieces 

Setting up parameter tables 

Before any data can be input into the system certain 
parameters have co be set up that are generally in the 
form of tables. Each system will have its own format 
and types of commands for which the operator has to 
be trained. The foUowing information is generally 
required and input into the computer: 

• Creating a storage area or a style 
• Selling up a user environment 
• Creating parameter tables 
• Dctennining and entering grade rule tables 

STORAGE AREA 
Some systems require a storage area that is a user
defined workspace. It groups related work such as 
patterns and markers. The storage area can be 
exclusive lo an individual or delines a certain group 
of garments generally. Some systems group the pieces 
into styles while others require the operative·s 
inilials. 

USER ENVIRONMENT 
Certain information is required to be input imo the 
system before it can be operated. The user environ
ment is often in the form of tables that have to be 
completed. Each system will have its own require
ments. Some typica.l inrormation is: 

• Nowtion: measuremen ts can be recorded in 
metric or imperial 

• Decimal precision places: specilies the number of 
decimal pomts in a measurement 

• Seam allowance: the amount added 
• Grading method: (relates to the type of grade rule 

tables. described previously). 

PARAMETER TABLES 
Certain information has to be put into the computer 
before patterns can be digitised, created or plotted or 
markers made. The essential ones are: 

• Notch parameter table 
• Drill hole parameter table 
• Pattern annotation table 
• Pattern plotting parameter table 

Notclt parameter table 
A notch is a slit or V-shaped cul on the perimeter ofa 
pattern or cut garment part to identify adjoining 
seams. balance marks. CB, CF. seam or hem allow
ances, stitching lines of darts, pleasts, etc. A variety 
of different types can be quoted, the most usual ones 
are: 

SLIT NOTCH T-NOTCI I V-NOTCl l 

Notches should not penetrate the stitching line but 
should finish approximately 3 mm Lo 5 mm away. 
These notches are generaUy numbered and placed in 
a table for selecting when digitising patterns or for 
adding notches when creating a new pattern. Various 
notch lengths can be quoted for di!Terent seam 
widths. The width of a V notch can also be varied. 
Some systems offer a double notch option that can be 
useful for identifying the back and front or garments. 

Dl'ill !tole parameter table 
A drill hole marks an internal position within the cul 
fabric, e.g. pocket position, the apex or a dart. The 
holes must be covered b) stitching, therefore placed 
0.5cm or I cm in from the stitching line. They also 
have to be concealed and not visible on the outer face 
side of the fabric. Most systems have available 
various drilJ hole symbols such as: 

Astcnsk 
+ 

Plus 
0 

Circle 

Patre,.,, 01111otatio11 rah/e 

0 D 
Diamond Square 

Annotation refers to the information required on 
plotted pattern pieces or mu.rkers. The grain line is 
generally automaticaJly marked on plolled pattern 
pieces but not markers. Each computer system has its 
own method for identifying individual pattern pieces, 
for example: 



• ame or code (either numeric or words) 
• Size (either numeric or words) 
• Category or code (either numeric or words) e.g. 

back, front. sleeve 
• Description. whatever may be relevant. e.g. lining. 

type of garment 
• Grade rule table name 

Pattem plotti11g parameter table 
This table determines how a pattern piece will be 
plolled. ll may have a different title and the infor
mation required will vary. The most userul items to 
change are: 

• Rotation: This can be set <11 90% from Lhe original 
digitised position so thal the full width or the 
paper can be used for economy. 

• Scale X: 100% scale Y: 100%: This sca le is for 
plotting full-scale paucrns. If a reduced scale is 
required the percentage can be altered, e.g. 50% 
for half stale. 20% for lifth scale. 

Checking the master pattern 

Before grading and digitising. lhe muster pattern has 
to be carefully checked. First. a sample ga rment 
made from the master pallern has lo be examu1ed ror 
correct style. size. fit and balance. The measurements 
should be according to the size chart specifications. It 
should be assembled by the correct production 
methods. It is advisable to keep this sample garment 
beside you while grading. Patterns cut in card or 
paper can be digitised into the computer. Alter-

AB3 

AB7CI 
AB7 

AB7Cl 
+AB701 

Code: O A= a point 

ABSCl 

A 
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natively Lhe pattern can be drawn more accurarely on 
to pattern tracing paper (similar LO marker paper). 
When drawing it is advisable to rule all straight lines 
and draw curves smoothly with a French curve or 
simi lar Looi. The intersection at the corners must be 
completed. Tt is helpful if the corner lines crossover. 
Only half a pallern needs to be digitised as the 
computer will produce the other side as a mirror 
image or a pair (Figu re 2.20). 

ln preparing a master pattern the following points 
should be checked: 

• The grain line is accurately drawn representing the 
warp threads. Pattern pieces which are to be cut 
on U1e bias will have a grading reference line 
which differs from the warp threads. 

• The s1i1dii11g 1!11e is measured to ensure that all the 
major girlh and length met1surements confom1 to 
the size charL 

• Adjoi11ing seams have LO match in length and 
width. 

• The perimeter edge is accurately cut or drawn with 
the comers of adjoining seams at the correct 
angle, the straight lines are ruled truly straight. 
and the curved edges smooth. 

• The posi lions of the 1101d1es and drill holes have to 
be carefully checked and kept to the minimum. 

• All the correct i11fomw1io11 bas to be wrillc11 on 
each pattem piece, generally identifying the style 
number or name. size. a category, description of 
the piece. and rule table name according to the 
requiremeuts of lhe computer program. 

• The pattern is marked with the rele1•a111 codes for 

GRAIN LlNE 

PN: 732 
CAT: skirt 
DES: front 
RUL: skirt4 

A* 

0 B = a graded point followed by the rule number 
l C =a notch followed by the type number 

PN = piece number 
CAT = category 
DES = description 

+ D = a drill hole Rl.JL =grade rule number 
A < >A*= grain line 

Figure 2.20 Pattern prepared for digitising (NB This example is not related to any specific computer system; each system 
has its own method of coding.) 
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the perimeter cardinal points. grade rules. 
intermediate curve points, notches and the 
internal drill holes and internal lines (the 
type of code required will vary with each 
computer system). 

• The 1110/ching poi111s for the fubric design 
have to be identified by a code where 
required. (See Placemen I strnlegies fo r fabric 
type and matching in Part 5). 

• The 11wnbers of pattern piece.~ have to be 
checked and grouped according to the type 
or fabric. 

INTERMEDIATE CU RV E POINTS 
The number of intennedwte curve points 
depends on the depU1 of the curve. Deep curves 
require more points than shallow curves. As a 
guide a ruler can be placed ugainst the curve to 
find the deepest point. which is then marked by A 
(Figure 2.2 1 ). The ruler i:. then moved to the next 
section to idenlify another deepest point. This 
process is repeated for the wbole curve. A void 
excessive use of points on curves as the) slow the 
compuler or could disLOrt the contour. Shallow 
curves require fewer intermed iate point:.. 

,\IJS 

Figure 2.21 Intermediate curve points 

MATCHING OF IDENTICAL SHAPED 
PATTER S 
Where adjoining patterns have identical con
tours it is ad\ isable to dnrn them both in the 
same direction. This facilitates them ha,ing 
common grade rules and curve points. T11e 
contour or these matching seums can be checked 
and made identical when viewed on u light box. 
Common grade points, notches and in termediate 
curve points can then be positioned identically. 
This enables the contour of the~e adjoining 
seams to remain the same when graded. 

To maintain the matching or the neck shape 
of both this bodice and facing, the pattern is 
folded. Then the ident ical curve is drawn and 
the :.ame intermediate point:; marked (Figure 
2.22). 

Figure 2.22 

Figure 2.23 
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Where a separate facing is required it can be 
superimposed and drawn on to the bodice. The bodice 
and facing can then be given the same grade rules and 
curve points. Then boU1 pieces can be digitised 
separately from the same tracing (Figure 2.23). 

Building grade rule tables 

This procedure has been described in detail at the 
beginning of this Part. 

Computer digitising 

DIGITISER 
The iligitiser consists of three component parts: 

• The table top to wl1ich the pattern pieces are 
secured by masking tape. The grain reference line 
should be approximately parallel with the lower 
edge. This is because under the surface is a grid of 
wires that represents the X and Y axes. The table 
top is adjustable in both height and angle. 

• The cursor is used to trace the pallem pieces and 
input infom1a1ion into the system. ll is activated 
by pushing the relevant keys. The position of lbe 
cross hairs of the cursor registers the X and Y 
coordinates on the table top wire grid. The pattern 
infonnatio.a and oulline are converted into a 
numerical language that is understood by the 
computer. 

• The digitising menu is used in combination with 
the cursor to input pauern information and select 
commands. 

DIGITISING PROCESS 

• The pattern piece is placed on the digitising table 
with the grain reference line horizontal, that is 
approximately parallel wil11 the lower edge of the 
table, ru1d secured by masking tape (Figure 2.24). 

• To start digitising the pattern piece name or 
number and relevant information are generally 
input by the cursor cross hairs being placed over 
the relevant boxes on the digitise menu and a key 
bei11g pressed 0 n the cursor. 

• The grain line is digitised. 
• The perimeter information is digitised by starting 

at the left-hand corner and working clockwise. 
This is required by most computer systems. The 
piece is then closed or mirrored by selecting rhe 
command from the menu. The systems are 
generally programmed to connect last and first 
points with a straight line. 

• The internal drill holes are recorded. This process 
is then compleled by selecting the ·end in_put' box 
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in the menu. The command and sequence of 
digitising. will vary with different computer 
programs. bot are fairly similar. 

DIGITISING A GRADED NEST OF PA ITERNS 
Digirising a nest of graded patterns is useful for a 
complex-shaped pattern piece where the grade is 
uneven between the sizes or the graded pattern has 
been modified due to fabric reactio-n. These nests of 
graded patterns are generally graded by hand. Some 
pattern pieces of a draped style may require soft 
folds positioned on lhe bias grain; therefore each 
size may require modelling on a dress workroom 
stand. The modelled section of each size can be 
drawn as a nest of patterns for digitising. The 
remainder of the pattern pieces can be digitised as 
previously exp(ajned. The method of digitising a nest 
of grades will vary according to the computer pro
gram. 

DIGLTJSING A LARGE PATTERN PlECE 
Some pattern pjeces are too large to fit on to the 
digitising table. This means they have to be split. 1t 
is advisable to split them into as few sections as 
possible horizontally and vertically. The coding 
required will var y according to the specific compu ter 
program, but generally each section will have lo be 
numbered. lJ the computer program does not have 
this facility the sections can be digitised as separate 
pieces and lhen merged together in the pattern 
design system. 
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Figure 2.24 The digitising table 
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Verifying the pattern grading 

To verify the graded pattern after digitising, a nest of 
grades can be displayed on the visual display unit. 
The grade rules can be checked and edited if revision 
is required. The pattern can be transferred ro the 
pal!ern design system (PDS) so tha 1 the adjoining 
graded seams can be measured for each size Lo ensure 
accuracy. (The melhod of measuring varies accord
ing to the type of computer program.) 

C HECKING NESTS OF FULL SCALE GRADED 
PATTERNS 
T he plotted full scale nest of graded patterns can be 
viewed and checked on a light box by superimposing 
adjoining seams to ensure lbat the seams and notches 
match and that a ll lhe grading increments are correct 
(Figure 2.25). 

Methods of grading vary according to different 
CAD systems that are available to the clothing 
industry. ft is difficult to present the procedures 
employed with every CAD system available. 

FRONT SKIRT 

.... 
• BACKSKIRT 

Figure 2.25 Checking a nest of graded front and back 
skirts using a light box 



Part 3 

Pattern designing and grading 

lo Part 3 'arious methods are explained for designing 
patterns for different styles. This is because one 
method may be more applicable Lo the computer 
system being used. This Part covers: 

• Pattern design procedures 
• Skirt styling including gathering, pleats. flared 

and gored skirts. circular skirts. details of yokes, 
pockets and waist band 

• Bodice styling by manipulating darts into various 
positions of gathers. yokes, draped folds and 
panels 

• Modifying for a sleeveless armhole and a cut
awa} neckline 

• Collar styling including Oat. semi-stand. high
stand and grown-on collars 

• Sleeve styling including set-in sleeves with a cuff, 
puff sleeves, raglan and kimono 

• Details for completing the pallern by adding 
seams. hems and facings. 

To design a pallern successfully several factors have 
to be considered simultaneously: 

• The design features have to be related to the body 
shape, size and proportion 

• The functio n of the garment. e.g. dress. coat for 
formal, work or leisure wear 

• The behaviour and design of the fabric 
• The economical use and cost of the fabric and 

trimmings 
• The method of garn1ent assembly. 

Pauern designing discussed in this Part is mainly by 
the adaptation and manipulation of block patterns. 
This can be undertaken using a computer, or 
manually produced patterns can be digilised. For 
complex styles where the drape of the fabric is 
involved it is better to model those sections 111a11ually. 
Whichever method is used the grading can be 
incorporated by either using graded block stored in 
the computer, or adding grade rules to the digitised 
pallern. When creating the pallern it is preferable not 
to include the seams. hems or facings, as it is easier to 
measure and match the adjoining scam stitching lines 
without the seams. 1t is rherefore more accurate to 
add them arrer the consLruction of the pattern has 

been completed. H owever. commercia l use within 
industry often includes seams and hems on the block 
and production patterns. Scam types may need 
modification when creating ne'' patterns. 

PATTERN DESIGN PROCEDURES 

When designing a pattern ccrtuin steps have to be 
followed. The procedure will vary according Lo the 
experience of the pattern technologist. Suggested 
below is a typical plan of action. 

(1) A clear sketch of design details is required with 
both front and back views of the garment (see Figure 
3.1). This should illustrate and state clearly the 
designer's intentions. 

(2) (This step is optional as it is for those who find iL 
difficult Lo visualise the garment three-dimension
ally). A sample or the block pattern can be placed on 
a workroom stand so that the style features can be 
taped in the appropriate position. 

(3) The pattern is planned by selecting a block pat
tern which is nearest in silhouette Lo the sketched 
style. The block is copied and adapted funher if 
required. The style lines are then superimposed on 10 

the pattern plan (see Figure 3.2). These style lines can 
correspond to the taped lines planned on the work
room stand. 

(4) Each pattern piece is traced off the plan and the 
matching of adjoining seams and notches is checked. 
The seams, hems and facing are then added for the 
final 11attcrn. 

(5) A lay plan of the pattern pieces is planned for 
culling a sample garment. This also gives an indica
tion of the amount of fabric required for costing 
purposes. 

(6) A sample garment is then made and tested ror 
style. size, fit and method of assembly. If necessary 
the pattern is corrected. Major alteracions may 
require another sample garment to be made. 

(7) The correct pattern can now become the pro
duction pattern and the master pallem for grading. 
Where a graded block pattern is used within the 
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Figure 3.2 Pattern plan 
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Figure 3.3 Various skirt lengths 

computer pattern design system. the grade rules will 
automatically be transferred lo the new patlern. 
Grades may have to be revised on some pattern 
pieces or new ones added by using the grade rule 
table. 

By designing the pattern within the computer system 
Lhe panerns for developing the slyle and the fina l 
graded patterns for product ion can be the same, 
whereas often wilh manual patterns U1ere is U1e 
designer·s pattern. and the production pattern that 
requires grading. 
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t t t 
knee maxi ankle 

SKIRT STYLING 

The first consideration is to select Lhe correct basic 
block for Lhe style. A copy of the selected block can 
be altered in length according to current fashion 
(Figure 3.3). 

Flaring, gathering or pleating can add extra full
nes:.. A comparison of skirt sillioueltes and the cor
responding patterns of a half front skirt are 
illustraLed in Figure 3.4. The type and positioning of 
the opening. allowing the wearer to gel in and out of 
the garment easily. a re also imponanl. 
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circular 
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Figure 3.4 Comparisons of hem widths and patterns for half the front skirt 
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Gathered skirt with flounce 

The simplest skir t to construct is a gathered 
rectangle of fabric. Constructing la rge 
rectangular pallern pieces by computer is 
far more accurate than cutLi11g card pat
terns b) hand. Gathering along the weft 
grain or true bias of the fabric gives softer 
folds. The amount of gathers is innuenced 
by the weight, structure and finish of the 
fabric. The following is suggested: 

• Sheer fabric: 3 times the finished size 
• Medium weight: 2 times the finished size 
• Heavier weight: 1.5 times the finished 

size 

T he fabric wid th also hus to be considered 
to maximise fabric utilisation and garment 
cost. For example. for fabric 140.0cm wide 
this skirt could have one widlh for the skirt 
and two widths for the llou nce. The dis
tribution of the gathers has to be controlled 
by a series of notches when using a basic 
lock s titch machine. The example pattern 
for a quarter of the skirt indicates the 
matching of the notches A. B. C. D and E 
that distribute the llounce gathers o n to the 
skin. However, there is machinery avail
able whjcb will gather the lower ply of 
fabric on to a llat top ply. The ratio for the 
gathers has to be pre-set according to the 
exact amount allowed on the fabric. 

Gal.her~d skirt ond nounce cut 111 2 time~ the finished size 
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Pleats 

Pleats add fullness to a skirt hem as the flattened 
folds double back upon themselves, forming three 
layers of fabric. The top layer is \'isible and part of 
the upper surface of lbe garment. The two lower 
layers are known as the underlay. which gives the 
exLra fullness. The folds of the pleats are generally 
sharply pressed, b'lll if they a re nol they are known 
as wipressed pleats. All these types of pleats can be 
created using a com puter. First. the position of the 
pleat's top fold line has to be planned. then the 
depth or the underlay and the direction in which this 
will lie. 

There are various configurations of pleats. A single 
pleat is known as a knife pleat. A box pleat is where 
two knife p lea.ts are pressed in opposite directions. 
An imcrtcd box pleat is the reverse side of a box pleat 
where two knife pleats are pressed towards each 
other. 

These pleats can either have the folds lying paral
lel, or can be shaped by widening the visible layer a l 

tbe hem and reducing the underlay. A different form 
of pleats is sunray pleating where opposing folds 
radiate from one point and form a section or a ci rcle. 

Sunrny 11Jcuted quarter circle slltched into a panel 

Knife pleats 

Inside fold 

TOP 

outside 
fold 

Bo1 pleats 

underlay 
~ 

Inner folds 

'TOP 

outside 
folds 

Inverted box pkats 

outside outside 
fold fold 

S h1111ed knife ftlenlS 
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Flared and gored skirts 

Extra fullness can be added to the hem 
width either by darl manipulation or con
structing a gored skin. Both methods can 
produce a nared Or' gored skin. These 
methods are generally used for a moderale 
amount or nare to produce an A-line skirl. 
The first example illustrated below has the 
same pattern for the back and front skirt. 
The second has a separate back and front 
skirt that gives a more accurate lit between 
lhe waist and hips. 

FLARED SKJRT CONSTRUCTION BY 
DART MANlPULATlON 

(I) Copy the front straight skirl block. 
lncludc the upper hip line. 

(2) Equalise the width of the front and 
back waist darts by increasing the front 
dart (I cm). Lower the front dart apex to 
the upper hip line. 

(3) Mark a point on the mid hem LO where 
the waisl dart is pivoted for the nare. 

(4) Select ti line that will bold the pa ttern 
in the correct position according lo the 
grain line (in this case the CF/CB). 

(5) Pivot a proportion of the wuist darts 
into the hem (in Ulis example 8.0 cm at the 
hem). Then draw a rnrved line to complete 
the perimeter of the hemline. 

(6) (Optional) The hem can be widened at 
the side seam by adding half the amount o r 
the origina I Oare (approxima tely 4.0 cm). 
The new side scam connects in a straight 
line from the hem to the upper hip level. A 
smooth curve to the hem is maintained 
when the corners are at right angles. 

(7) Mirror the CF/CB line to complete the 
pattern. 

S11ggestetl gratli11g for a fl"red slcirt 
For gr~tding flared skirts the multi-refer
ence line grading method would be the 
most appropriate. In this example the 
reference lines are parallel to the CF1CB 
and side seams. 
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EIGHT GORED SKfRT CONSTRUCTION 
In this example the skirt is divided into 8 equal width 
panels. The same method can be used for any number 
of gores that is required. The same fit of the back ond 
front skirt is maintained between the waist and upper 
hip as on the original straight skin block. The gores 
can be merged together to form a simple flared skirt. 

(1) Copy the straight skirt block; include the upper 
hip level. P osition a line midway between the CB. CF 
and side seams. 

(2) Reposition the back and front waist darts so that 
their apexes meet the midway line. Extend the front 
dart apex to the upper hip level. The back dart 
remains the original length. 

(3) Split the back nnd front skirts at the midway line. 

(4) Add lhe required amount or flare to the split 
sides of each panel at the hem (U1is example 4.0 cm). 
Connect with a straight line between the hem and 
o riginal darl apex and at the side seams lo lhe upper 
hip. A smooth curve lo the hem is .maintained when 
the corners are al right angles. 

(S) Draw the new centre front seam in a straight line 
from the hem through the upper hip level to the 
waist. Measure the distance between the o riginal 
block CF and lhe new seam al A. Add this amount lo 
the other side of U1e gore at B. (In this example rhe 
difference is 0. 75 cm.) This measurement at the waist 
will vary according to the amount o r nare lhat has 
been added. The modification is to maintain a 
straight centre seam. 

(6) Repeat the instructions of (5) for the new CB 
seam. 

(2) 
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(7) Position a central grain line on each gore. 

(8) Notch the adjoining seams in a series that dif

ferentiates between the gores. 

\ 
(8) 

t 

(8) .. 

\ 
(8) 

t 

\ 

CF gore 

(7) 

(8) .. 

side fronl gore 

(7) 

(8) 

t 
side bad. gore 

(7) 

\ 
(8) 

t 
CB gore 

(7) 

t 
(8) 

i 
(8) 

i 

CB 

Suggested grading for a11 8-gorecl skirt 
Each gore can be graded the same amounl either side 
of the central grain line. ln this example the skirt has 
a full 4 cm grade in width. A grading inererncnl can 
be calculated as ~ of the full waisl, hip and hem girth 
grade. This is ±0.25cm in width either side of each 
gore per size. The length at the hem has an increment 

of 0.5 that can be optional. 
Care has to be taken about the adjoining notches 

when grading. lo this example all 1he 01a1ching not
ches haYe been fixed by a code to 1he grade points at 
the junction of the seams and hem (see 1he section on 

grading nolches in Part 2). 
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Construction of circular skirts 

The construcLiOJl of Lhis group or l1ared 
skirts ls based on a segment of a circle. The 
silhouette and width of the hem varies 
according to whether the skin is a full, half 
or quarter circle. These skirts do not need 
any darL suppression for shaping from the 
hips lo the waist, therefore the back and 
front of the skirts can be the same. Only a 
quarter of each skirt needs Lo be con
structed; for this a waist and length 
measurement is required. except for the 
quarter circle ski rt that also requires the 
upper hip measuremenl. 

MEASUREMENTS REQUIRED FOR 
SIZE 12 

Waist 
Length 

Body 
70 
60 

Ease 
+4 

Skirt 
74 
60 

CALCULATION FOR CIRCULAR 
SKlRTS 
To construct these skirts the radius of lhe 
waist is required. This is calculated with the 
formula: 

circumference 
Radius=---- -

2 r. 

or R =waist plus ease allowance 
2 x 3.14 

FABRIC CONSIDERATlONS 
When circular skirts are cut in woven fab
ric they generally mou ld around the waist 
to hip area, as much of the fabric is on chc 
bias. Generally woven fabric does not 
stretch in the warp, stretches a little i.n the 
weft and a considerable amount on Lhe 
bias. Certain knitted and stretch fabrics 
also do not require darts for shaping, as 
their elasticity is sufficient for moulding. 

These skirts generally require la rge pat
tern pieces. Consideration has to be given 
to the most efficient placement of Lhe pat
terns lO use the mi llilll U.01 o f" fa bric wben 
cutting. This wiU inllueuce the skirt style 
and lhe positioning of the seams and grain 
lines. 

Full circle 

( 
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The paltern may need adjustment for fabric reaction. Most of 
the ci1·cular skirt is on lhe unstable bias grain, which can 
narrow in width and stretch in length. The cul sample skirl 
should hang for a minimum of 24 hours, before the stu·pJus 
fabric is trimmed from lhe hem and the pattern shorteoecl 
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FULL CIRCULAR SKIRT SIZE 12 
T his pallern is construcled wilbin a quarter 
of a circle. 

Calculate the radius of the waist: 

74 
R = 2 x 3.14 = l l.S 

(1) Construct a square with the sides equal 
to the waist radius plus the s.k.irt length, 
11.8 + 60 = 71.8 cm. Tbe lower left corner 
can be used as the centre point for rhe waist 
and hem radii. 

(2) Construct a full circle for the wais t 
circumference with a radius of J 1.8 cm. (The 
diagram bas been reduced to a quarter.) 

(3) Construct a fu ll ci rcle for Lhe hem wit h 
a radius of 71.8 cm (waist radius plus ski.rt 
length). (The djagram has been reduced to 
a qua rter.) 

(4) Trace off the pattern that represents a 
quarter of the fulJ circular skirt. The final 
paLtern can be cul i11 th~ree sections, one 
half circle an.d two quarters. and then the 
seams added. This is for more economfoal 
use of fabric when lay planning. The warp 
grain line has been placed along the side 
seam. A notch identifies lhe CF. 

Suggested grading 
The grading increment c<ln be calculated as 
the difference between the radii of two 
waist sizes, e.g.: 

size l 4 waist radhls = 12.4 cm 
size 12 waist radius = I l..8cm 

difference = 0.6 cm 

When this increment is used al the begin
ning and end of a curved waistline the 
graded curve wiU be parallel to Lhe original 
size. (In this example the skirt length grade 
is O.Scm.) 
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HALF CJRCULAR SKlRT SIZE 12 
This skil'l is constrncted within a quarter circle. The 
waist circumference for a half circular skirt is twice 
the skirt waist plus ease. Calculate the radius for the 
skirt waist: 

2 x 74 
R = 

2 3 
= 23.6 cm x .14 

(I) Construct a square with the sides equal Lo the 
waist radius plus the skirt length. 23.6 + 60 = 

83.6 cm. The lower left corner can be used as the 
centre point for lhe waist and hem radii. 

(2) Construct a full circle fo r the waist circumference 
with a radius of 23.6 cm. (The diagrum has be(:n 
reduced to a quarter.) 

(3) Construct a full circle for the hem with a radius of 
83.6 cm (waist radius plus skirt length). (The diagram 
has been reduced to a quarter.) 

(4) Trace ofT the pattern 1hat represents a quarter of 
the half circular skirt. The final pauern can be cut in 
two sections that each represent two quarter circles. 
and scams added. This is for ti more economical use 
of fabric when lay planning. The warp grain line has 
been placed along a side seum. The CB and CF are 
identified with notches. 

Suggested grndi11g 
The same method can be used as explained for the 
full circular skirt. 

QUARTER C IRCULAR SKIRT BLOCK SIZE 12 
This skirt is constructed within a sixteenth ofa circle. 

1\1 ea.rnreme11t 1'eq11il'ed 

Body Ease Skirt 
(a) Waist 70 +4 74 
{b) Upper hip 90 +4 94 
(c) Waist Lo upper hip 10 10 
(d) Upper hip lo knee 50 50 

This skirt lits more closely bcl\\Cen the waisl and 
upper hip und therefore needs shaping al U1e side 
scam. To construct this skirl the basic circumference 
of the ci1'cle is equal lO four times the skirt upper hip 
measurements: 

4 x 94 
R - = 60cm 

2 x 3. 14 

. -... ·",(2) 
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Co11str11ctio11 lines 

(1) Construct a square with the sides equal to the 
upper hip radius plus the upper hip to knee length (or 
desired length). 60 + 50 = 1 IOcm. The lower left 
corner can be used as the centre point for the upper 
hip, waist and hem radii. 

(2) Construct a full circle for Lhc upper hit> le,•el with 
a radiusof 60 cm. (The diagram has been reduced to a 
quarter.) 

(3) Construct a full circle for the waist lc,·el at JO cm 
above the upper hip with a radius of SOcm. (The 
diagram has been reduced to a quarter.) 

(4) Construct a full circle for the hem with a radius of 
110 cm, o r upper hip radius plus desired skin length. 
(The diagram has been reduced to a quarter.) 

(5) Construct the side seam at 22.S angle from the 
lower side or the rectangle (by rotating a drawn line 
from the centre of lhe circle). 

Waist /i11e a11d side seam sftapi11g 

(6) Measure along the waist level from the CB and 
CF line a quarter of lbe skirt waist measuremem of 
18.Scm. 

(7) Curve the side seam between the waist and upper 
hip. Some figure types require the side seam lo extend 
above the waist approximately I to 1cm. The waist 
line is then curved down towards the CB/CF. 

(8) Trace off the pauern that represents a quarter or 
the skirt. This pattern can be mirrored at the CF/CB 
line to give a total back and front skirt. Alternatively 
it can be divided into fou r gores that give better 
fabric utilisation when lay planning. 

Suggested gradi11g 
The quarter circular skirt can be graded using the 
multi-reference line method similar to that used for 
nared skirts with a mirrored CF and CB line. The 
second example is for a four-gored skirt with the 
reference lines at the cemrnl grain line and parallel 
lines lo the CF/CB seam and side seam. 
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Skirt style with yoke and pleats 

This style of a front skirt bas a shape<l yoke 
and a series of knife pleats. All the pleats 
are pressed in the same direction. This 
means that the right and left sides of the 
pleated section are different so tha t the full 
front skirt has to be constructed because il 
cannot be mirrored. The yoke on the other 
hand ca:n be mirrored at the centre front, as 
the right and left sides are the same. 

For permanent pleating a rectangle of 
fabric is sent to be pleated that is sufficient 
for the total front skirt and has been 
hemmed. A pattern can be Lraced from the 
skirt p lan that includes all Lhe seams but no 
hem. It is used as a template for re-cutting 
the pleated front skirt. 

(1) Plan the style lines (pleat width 3.5 cm). 
The apex of the waist dart is lowered 10 the 
yoke line. 

(2) Trace off the Eront and side sections of 
the yoke and merge to close the dart. The 
CF becomes a minor line (retain the 
original grain line of the side yoke for the 
grade reference line) . 

(3) For permanent pleating construct a 
template for re-cutting the pleated section 
by tracing off the skirt section and minor 
at the CF. (All the 9 lines for the pleat 
positions can be included.) Add all the 
seams but not the hem. 

(4) For hand pleating insert pleats with 
underlay approximately twice the top pleat 
width and all folding Lo the left. This pat
tern has to be laid face-side up as Lbe right 
and left side w1derlays differ. 
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Suggested gradilig 
To grade this style i t would be advisable to leave the 
wid tb of the pleats the same for all sizes and onJy 
grade the sides of the skirt. The multi-reference line 
grading method is appropriace for the yoke. The lirst 
grade reference line is parallel to the CF; the second 
was parallel to the original grain line before the dart 
was closed. This piece is minored. A ' re-cut' pa ttern 
would also have to be graded. This example has the 
CF line mirrored. 

8Rlg . 
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POCKETS 

Pockets are both functional and dec
orative. They can be either applied or 
inserted into a garment. The pocket should 
be posilioned for easy access by Lhe hands. 
There are basically lhree groups of pock
ets: patch, piped or jetted, and inset. 

Patch pocket 

A patch pocket is applied to lhe surface of 
lhe garment. 

(1) Copy the fronl skirl a11d make a pat
tern plan of the pa.tch pocket shape and 
position. 

(2) Trace off the pocket and facing from 
the pattern plan. 

(3) Position a drill hole and notches on the 
front skirt pattern to indicate the position 
whe1·e the pocket will be attached. (The 
drill holes have to be placed approximately 
0.5 cm away from the stitch line at the 
pocket corner so that they are concealed 
when lhe pocket is slitched.) 

' . . . 

CF 

,~ ... --...... .. .. ... .. .; 
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CF 
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Piped pocket 

Piped or jetted pockels are insened inLo a 
cut within the gru·ment part. The pockel 
bag hangs inside the garment. The edges 
are bound by a piping also known as jet
ting. 

(1) Copy the front skirt a.nd make a pat
tern plan to indicate the position of the 
piped pocket opening. The visible piping 
width is generally U1e seam width around 
the cut opening (approximately 0.7 cm). 

(2) The pocket bag is attached to the edge 
of the lower piping. 

(3) The back pocket bag is attached at the 
top edge of the piping and extends to the 
waist, stabilising the pocket bag. 

(4) A reinforcing stay can be positioned to 
the wrong side of the fabric behind the cut 
opening, for stabilising. (The stay can be 
fusible.) 

(5) (Optional if the pocket bag is cut in a 
Lining fabric.) A backing, cul in lhe main 
fabric. is positioned on the back pocket bag 
behind the opening to conceal th.e lining 
fabric. 

(6) Trace off the pattern pieces. On the 
front skirt position drill holes to mark the 
pocket opening (approx. 0.5 cm. from the 
sti tching line). 
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Inset pocket 

Inset pockets are inserted i11to a seam or 
style feature. In lbis example of a front 
skirt the pockel is inserted inlo a curved 
seam. The pocket openfog is faced by the 
pocket bag. The back pocket bag is an 
extension of the side waist to hip section. 

(J) Copy the fronL skirt and make a pal
lern plan for the position of the pocket 
opening. 

(2) Increase the width of the skirl at the 
side seam (approx. I cm) at the lower end 
of the opening tapering to nolhing al the 
hem. This allows tbe faced curve to lie 
smoothly over the hip section. 

(3) The lower edge of the opening is faced 
by the pocket bag. The top of the pocket 
bag is stabilised by s titching it into the 
waist seam. 

(4) The faced curve can be interlined. 

(5) The back pocket bag has lhe same side 
seam as Lhe original skirt 

(6) Trace off the pattern pieces. The 
opening position bas Lo be no tched on both 
the front hip section and the back skirt side 
seam. 

Gradi11g of pockets 
It is advisable to avoid grading pockets as 
their shape can become distorted. lf 
necessary it is better to reposition them by 
grading the surrounding area. 
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Waist band and placket 

The waistline of separate skirts can be finished by 
several methods. The most general is a waistband and 
a placket opening fastened by a zip. The waistband is 
stabilised by interlining or slolled waist banding. In 
this example a button fastens U1e waistband. A zip 
guard protects t.he back of the zip. The skirt waist 
generally eases on LO the waistband (approx. 2.0 cm) 
to en.able the skirl to mould around Lhe upper hip 
area. 

(J) For the waist band construct a rectangle: 

length = waist +2.0cm ease+ 3.0cm button stand 
width = band width + faci1lg. 

(1 cm seam allowance can be added to the calculation 
or to lhe pattern la Ler.) 
Notch the CB, side seams and CF and lbe facing fold 
line. 

(2) Construct the in terlining half the width of the 
waistband. Fusible interlining only requires 0.4 cm 
seam allowances LO reduce bulk. (No pattern is 
needed for slo tted waist banding.) 

(3) Construct a zip guard: 

length = 5.0cm longer than the zip 
width = button stand width (3.0 cm). 

Curve lhe lower corner of the zip guard. 
( I cm seam allowance can be added lo the calculation 
or to the pattern later.) 
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BODICE STYLING 

The style features of a bodice often incorporate 
suppression in various decorative forms. such as 
darts, gathers, narc, panels or drapery. To achieve 
these style features the principles and method of dare 
manipulation have to be understood. Suppression 
radiates from the promjnence of lhe body. as iJlu
strated in Figure 3.3. The front darts can be com
bined into one dart as they radiate from lhe same 
prominence of the bust. whereas at the back the 
shoulder blade prominence is a long prominence 
requiring two separate darts that cannot be com
bined (Figure 3.5). 

TechrucaJly the front darts can be positioned from 
any perimeter edge of the pattern, but there are some 
positions which are considered more complimentary 
to the wearer. Typical front dart positions are illu
strated in Figure 3.3. 

I shoulder dart 
2 armhole 
3 underMm 
4 side warn 

5 waisL 
6 cenlrc rront 
7 neck 

Figure 3.3 Front bodice dart positions 
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The shoulder dart 1 and waist dart 5 a re positioned 
when constructing the bodice block to maintain the 
bust level parallel to the ground. Shoulder dart I and 
armhole dan 2 are generally incorporated into panel 
seams wi th waist dart 5. Dans themselves arc not 
always considered decorative and so shoulder dartS 
are often transferred to underarm 3 or side seam 4 
positions where they are partly concealed by the arm. 
lt is more com plementary to the figure shape for side 
darts to slant up towards the bust prominence. T he 
waist dart 5 is generally used for styles fitting al the 
waist. The centre from dan 6 and neck dan 7 a re 
more usually incorporated into another style fea ture. 
For some jackets Lhe neck dart 7 can be positioned 
under a wide lapel or collar. 

F or a smooth contour the apex of a ll bust darts 
should finish 2.0cm to S cm from the point of the 
bust prominence. This depends on lhe size of the bust 
(Figure 3.4). The dart apex for fuller busts finishes 
further from the bust p rominence. The bust promi
nence (BP) is the pivot point when manipulating the 
dans into another position. 

bust point 

2cm +- / ,, , ... 
:: 3 cm 

Figure 3.4 Completed front bodice darts 
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The two darts 011 the back bodice cannot be 
combined as they do not meet ac tbe same promi
nence (Figure 3.5). The shoulder darr 2 can be pivoted 
as a neck dart I. This is useful for cut away necklines 
and sleeveless styles with narrow shoulders. When 
the dart is pivoted into the arm/tole 3 it is generally 
incorporated into a yoke seam. ln some patterns for a 
wearer with a flat back or soft moulding fabric the 
shoulder dart 2 suppression can be eased on to the 
front shoulder seam. To control this, notches have to 
be placed so that the fullness is directed over the 
shoulder blade (Figure 3.6) and does not interfere 
with the neck or armhole. The ll'aist dart 4 is used for 
garments fitted at the waist. lt can be incorporated 
into a panelled seam with shoulder dart 2, providing 
the seam runs over the shoulder blade prominence. 

Dart manipulating is easy and quick when using 
most computer pattern design systems. There are 
several points which have to be remembered. 

First, the computer has to recognise the dart gen
erally as a perimeter line and not folded. If it is folded 
it will have to become unfolded and the drill hole at 
the apex removed. The terms reltued to the dart 
(Figure 3. 7) are as follows: 

I aeck 
2 shoulder 

3 annhole 
4 waist 

Figure 3.5 Back bodice dart positions 

Figure 3.6 Suppression of lhe back shoulder seam 'eas
fng In' on the front shoulder seam 

The dart apex 1 is the pointed end of Lhe dart. The 
dart legs 2 have to be of equal length for stitching 
together. The pil-01 point 3 is not necessarily al the 
apex, but the apex has to be extended to the pivo1 
point for manipulation. The hold line 4 has to be 
selected when manipulating darts to keep the pattern 
on the correct grain line. The dart 1111d11rlay 6 is 
concealed after the dart has been stitched. The peri
meter edge is calculated by the computer according 
to the direction in which the dan underlay is folded. 
The central line 5 is the inner fo ld of the dart under
lay. The dart is marked on the pattern by notches at 
the end of the dart legs a nd a drill hole I cm to 0.5 cm 
from the apex with.in the underlay. 

There are three basic methods of manipulating 
darts: pivoting one dart, combining two darts and 
distributing a proportion of the dart. These are illu
scrated below. 

4 

+ 
l apex 4 hold line 
2 dart leg 5 central hnc 
3 pivot point 6 dart underlay 

Figure 3. 7 Sections of a dart 



Pivoting a dart 

This is an example of pivoting the front bodice 
shoulder dart 1 (Figure 3.3) to the w1derarrn dart 3. 

{1) Mark the new unden\lm dart posiliou. Select U1e 
apex of the shoulder darl at lhe BP as lhe pivot point 
and the CF as the hold line. 

(2) Pivot the shoulder dal'I J into the new underann 
position by selecting the relevant commands. 

(3) Shorten the dart by moving the apex (approx. 
2.0 = to S.0 cm) along the central line of the dart. 
The darl legs have to be of equal lengU1. 

(4) If the seam at the new opening has to be a 
straight line the new d~ut wiU have co be temporarily 
pivoted and the line corrected. The dart is then 
pivoted back to the underarm position. 

(5) The dart underlay can now be completed. The 
computer program calculates Lhe perimeter edge of 
the folded dart according to the direction in which 
the dart will Lie after stitching. in this example the 
inner fold of the undei;arm dart lies towards the 
waist. the inner fold of the waist dart lies towards the 
CF. 

Suggested gradi11g 
The same grade rules can be applied to this pattern as 
to the original block. The amotuil that the shoulder 
and armhole have moved is so slight that the alter
native grade reference line grading method is not 
applicable. 

CF 

CF 

CF 
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Combining darts 

The shoulder and waist darts can be combined into 
one large diagonal dan. As this dart is positioned 
towards the bias of the fabric it will mould better over 
the body. The underlay of such a dart becomes very 
large and bulky. To overcome this the dart can be 
seamed rather than folded. 

(I) P ivot the shoulder dart 1 into Lhe new side seam 
position by selecting the relevant commands. Use the 
bust point (BP) as the pivot point and the CF as the 
hold line. 

(2) Extend the waist dart apex lo the bust poin t (BP). 

(3) Combine the waist dart with lhe new diagona l 
dart. 

(4) Shorten the dart by moving the apex (approx. 
3.0cm) from the bust point along the centre of the 
new dart. (ff required, temporarily pivot the new dart 
away so that the side seam can be straightened. Then 
return the dart to its new position.) 

(S) Tf the new dart is very large it may be more 
appropriate to seam the dart. 

Suggested gradi11g 
The original block grade rules can be applied, except 
to the diagonal dart when they may require editing 
(see 'Computer grading techniques', p. 66). 
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Combining darts for gathering 

Suppression can be in the form of ga thers, for 
example at lhe waist, atbieved by combining U1e 
shoulder and waist darts. This changes the direction 
of the side bodice and means that a second grade 
reference line (GRLI) is required for grading, par
allel to the original CF grade reference line (GRLO) 

I 

(1) Plan the position of Lhe area to be gathered. This 
bas to position the gathers under the bust promi
nence. 

(2) E xtend the 1vaist don 5 (Figure 3.3) apex to Lhe 
bust point (BP). 

(3) Combine the shoulder dart 1 with the waist dart 5. 
Use the bust point (BP) as the pivot point and the CF 
as the hold line. 

(4) Re-curve the waist seam, eliminating the dart. 

(5) To increase the blousing effect the new waist 
seam can be lowered (approx. 3.0 cm to 5.0 cm). 

Suggested grading 
For grading a smaU size range the multi-grade 
reference line grading method could be used. Using 
two grading reference lines positioned from the ori
ginal bodice block before the darts were combined. 

Bodice styling 119 

) (1 >""' 

~ 
- -- ~~3)_ ... -··· 

-.. ---... -· -.. ~ 
BP- - - • • •• · • • • • 

( 
GRLO 

) 

CF 

(5)---. 

----~ 
. .. 

( 
GRLO 

) 

CF 

. . 
' . 
. . . , . . 



120 Pattern designing and grading 

Combining darts into gathers at a saddle 
yoke seam 

Styles which have horizontal seams such as a yoke, 
can have the dart suppression manipulated into 
gathers at the scam. These gathers still have to 
radiate from Lhe bust prominence. This blouse style is 
based on the straight dress block as it has a shoulder 
darl to manipulate. 

Copy the straight dress block. Move the hem level to 
the required length. 

FRONT 
(I) Transfer the front shoulder dart 1 (Figure 3.3) 
temporarily into the side seam. 

(2) Plan the yoke seam on the front. 

(3) Notch where the gathers will rmish on the front 
and the yoke (approximacely 2 cm or 3 cm from the 
neck and a rmhole seam. 

(4) Separate the yoke from the front either by split
ting the block or tracing. 

(5) In this example the temporary side seam dart is 
distributed into four small even darts by pivoting. 
This is in the proportion of the first a quarter, second 
a third of the remainder, the third a half of the 
remainder and fina lly the remainder. A smooth 
curved seam line is drawn across the ends of lhe four 
small darts. (Some computer programs may have the 
facility to distribute the temporary side dart evenly 
between che shoulder notches.) 

(6) Trace the new front pattern. 
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BACK 
T race the back blouse. The CB becomes a mirror line. 

(7) Plan the back yoke seam. 

(8) Pivot the back shoulder dart 2 (Figure 3.5) into 
the armhole a l the seam position. The lefl leg of the 
dart becomes the yoke seam, the right leg the back 
bodice seam. The yoke seam appears curved oa the 
flat pattern but when positioned on the three
dimensional body it wiJ I appear horizontal and 
parallel lo the ground. 

(9) Trace the back yoke. Flip over and pivot the 
front yoke so that it can be merged with the back 
yoke aJong the shoulder line, matching at the neck 
points. The CB becomes a mirror line for the yoke 
and lhe direction of the grain line. 

(10) Trace the back blouse. The CB becomes a 
mirror line. 

Suggested grading 
The back and front bodices will be graded as the 
originaJ block. As the front yoke is small the total 
yoke can grade as the original back bodice block. 

t 
(7) 

(8) 

mirror line 
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Combining darts to form draped folds 

For a draped cowl neckline style the bodice dart 
suppression can be transferred to the CF to create 
folds in the fabric. This changes the direction of Lhe 
side bodice. This means Lhal a second grade reference 
line (G RLI) is required for grading, parallel lo the 
origioa.1 CF grade reference line (GRLO). 

To enable these folds lo drape softly it is advisable 
to cut the bodice on Lhe bias grain and extend the 
neckline facing. This grain line is not to be used as a 
grade reference line. 

(1) Extend Lhe apex of the ll'aist dart 5 (Figure 3.3) to 
the bust point (BP). Pivot the waist dart into tl1e CF 
at the bust level. Using the CF as the hold line and 
(BP) as the pivot point, combine the shoulder dart I 
with the new dan. (A second grade reference line is 
positioned al lhe side of the bodice, parallel to ihe 
original CF (GRLI) before the darts are pivoted.) 

(2) Extend the CF line upwards to meet lhe neckline 
al right a ngles. 

(3) The facing is constructed by mirroring the bodice 
and drawing the edge of the facing. Split at this line 
for the new pattern. 

(4) Draw a new grain line at 45° lo the CF. Tb.is is 
different from the grading reference lines. 

(3)-+ 
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Suggested grading 
For grading a small size range, the alter
nate grade reference line grading method 
could be used. This example illustrates the 
mirrored pattern using the CF as lbe mir
ror line. The GRLL and a ll the grade rules 
have a lso been mirrored. The computer is 
progra nuned to rotate the pattern so that 
the grain line is on the X-axis when lay 
planning. 
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Incorporating darts into seams 

Panelled seam lines can incorporate dart 
suppression providing they are positioned 
over lhe bust prominence. Two methods 
will be explained. ln Lhe first method the 
seam is straight where the suppression is 
positioned so the dart can be incorporated 
into the seam line. In the second method 
the seam line is more curved, which does 
not allow the dart to be pivoted directly 
into it. Splitting the bodice into sections 
and then merging the relevant pieces can 
overcome this problem. 

PANELLED BODICE METHOD 1 
(J) Copy the front semi-fit dress pattern. 
Plan a seam line over lhe BP that connects 
the apex of the shoulder dart I (Figure 3.3) 
to the 111ais1 dart 5. This can be a slightly 
curved line. 

(2) Trace off the pattern pieces from the 
pattern plan. Position notches a t the BP 
and waist to match the new seam line when 
stitching. 

S uggested grading 
Some computer progrnms allow the panel 
patterns to be graded proportionally, as for 
the original block. This is because the 
panels were constructed by splitting the 
semi-fit dress block. The matching point at 
lhe panel seam, where the block was split, 
will have the same grade rule numbers. 

RS 

R7 

R2 
R7 

R9 

PAITER1 PLAN 
FRONT 

( I) • 
CF 

side front panel 

centre front p11nel 

CF 

RS 

side front panel 

R7 R7 

R7 R7 

centre front pnnel 

CF 

(I) • 

R6 

RIO 

RIO 

R8 



PANELLED BODlCE METHOD 2 

(J) Copy the front bodice block. Copy the grain line 
on to planned side panel. 

(2) Plan the seam Line. which will curve from the mid 
armhole to tl1e bust prominence. 

(3) For a closer fit under the bust the seam can be 
curved in approximately I cm a t 8 cm from the waist. 

(4) Copy the plan, then trace or split it into tl1ree 
sections. 

(5) Merge the armhole section to the centre front 
section at the original shoulder dart position. The 
side section is the new side panel. 

(6) Position notches on the new seam ltne at the bust 
level and at 8 cm above the waist. 

Suggested gradiug 
Some computer programs allow the panel patterns to 
be graded proportionally. as for the original block. 
This is because the panels were constructed by 
splitting the bodice block. Consequently the match
ing point at the panel seam, where the block was split. 
will have identical grade rule numbers. rr this facility 
is not available the adjoin ing panel scam can be 
edited and the same grade nile applied. 

R8 

t 
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Modification for a sleeveless armhole 

A sleeveless bodice requires a closer fitting armhole 
that does not gape. T herefore the ease allowance 
related to a sleeve and arm movement can be 
removed from a bodice block constructed for a 'set
in' sleeve. 

{I) Reduce the ease allowance from lhe back a nd 
front side seam (approx. I .Ocm) al the UJ1derann 
tapering to nothing at the waisl Raise the annhole at 
the underarm seam (approx. l.Ocm Lo 3.0cm). 

(2) On lhe back boilice insert a dart (approx.. 1.0 cm 
to 2.0cm wide) at the armhole, tapering to nothing at 
apex of the shoulder dart. Combine this new dart 
with the shoulder dart. 

(3) O n Lhe fron t bodice insert a dart (approx. 1.0 cm 
to 2.0 cm wide) at the armhole, tapering to nothing at 
BP. TI1e new dart can then be combined with an 
existing dart. [n this example it is the shoulder dart. 

(1) -+.--········---

BACKBODlCE 
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Modification for a lower 'cut-away' round 
neckline 

A 'cut-away' neckline requires fitting more closely to 
the upper chest area. To prevent this lower cu t 
neckline from gaping it bas to be tightened. 

(1) Plan the curve of the new neckline on bolb the 
back and front bodice. 

FRONT BODICE 
(2) At the new neckline lower the front sho ulder 
(approx. 0.5 cm to 1.0 cm) tapering to nothing at the 
armhole. 

(3) A small dart (approx. 0.5 cm or L .0 cm) is inserted 
into the neck. The apex should finish at the BP so 
t hat this dart ca n be combined with the underann 
dart. (The underarm dart apex has also to be exten
ded to the BP.) 

(4) Combine llie new neck dart with the underarm 
dart. Then shorten the underarm darl (approx. 2cm 
to 3 cm) from the BP for a smoother fit. 

(5) The new neckline may have to be redrawn into a 
smoother curve. 

BACK BODICE 
(6) It is advisable lo p ivot the back shoulder dart 
into the neck curve as the length of the shoulder seam 
has been sho rtened. The back neck can be further 
tightened by increasing the width of this dart. 

(7) At the new neckline lower the back shoulder 
(approx. 0.5 cm to I .0 cm) tapering to nothing at the 
armhole. 
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COLLAR STYLING 

CoUars can be both functional and decorative. They 
can protect the wearer from adverse weather condi
tions by tilling closely around the neck. They can 
also be a focal point of a design and act as a frame for 
the face. 

Tbe bodice neckline has lo fit correctly before the 
collar can be constructed. lf a normal neckline at the 
base of the neck is too l1igh at the centre front (CF) it 
is uncomfortable for the wearer. When the neckline is 
cut too wide al the sides or too low at tbe back the 
collar will poke way from the neck. The correct fit
ting for the normal neckline is where the centre back 
(CB) is surliciently hlgh to cover the seventh cervical, 
known as tbe nape. The neckline fits closely around 
the back of the neck to the top of the shoulder seam 
known as the neck point (NP). It is cut slightly lower 
at the base of the front neck to allow for comfortable 
neck movement. Styles with cut-away necklines are 
discussed in the previous section. Il is necessary to 
decide if the garment is to be worn beneath or on top 
of other garments. If worn on top the neckline has to 
be widened and lowered to allow room for another 
collar beneath. 

Sections of a collar 

The terms which relate to the sections of a collar are 
as follows: 

Neck edge where the coUar is attached to the bodice. 
It is important that the bodice neck.line is the correct 
shape. The collar neck edge and bodice 11eckJine 
should be of equal measurement. 

Top Button-. 0 +-Break Point 

t-
Button Stand J 

Collar stand is the section that rises up the neck 
column. 

Roll Une is where the collar stand rolls over to become 
the collar fall. 

Collar fall is the section between the roll line and 
outer edge. 

Outer edge is the outer seam line of the collar. 

Revers are Lhe section of the faced front bodice that 
turns back 011 itself to form a Y-shape at the neck 
gorge. 

Break line or crease Jine is where the revers fold back. 

Break point is lbe position al the lower end of the 
break line. 

Top button position is important as it determines 
where the front bodice will fold back at the break 
point to become the revers. 

Button stand is the extension beyond the CF when the 
buttons are fastened. 



Collar patterns 

There are generally three pattern pieces to a collar: 
the top collar, under collar and interli ning: 

Top collar is the visible surface of the collar fall. The 
top collar is generally cul sljghtly wider than the 
under collar to conceal the outer edge seam (see 
'seam allowances' below). 

Under collar acts as a facing to the top collar. All che 
patterns constructed in this section will be for the 
under collar. 

Collar interlining generally interlines the top collar 
but in some circumstances the under collar. Fusible 
interlining can be cut 0.3 cm smaller than the top 
collar to reduce bulk, but should be caught at the 
stitching line. 

Seam allowances depend on the weight and thickness 
of the fabric. For medium weight fabric generally 
0.6 cm is sufficient for the enclosed outer edge. To 
conceal the outer edge seam of the completed collar 
an extra 0.3 cm is added to the top collar, tapering to 
nothing at the neck edge. This forces the seam lo roll 
under. For pointed corners no allowance is needed at 
Lhe point. The adjacem straight lines are slightly 
bevelled. This makes U1e lines straight when the col
lar is stitched and turned through to the face side. 
The pointed seam corners can be cut off to reduce 
bulk. The neck edge seam a llowance may vary 
between 0.6 cm and l .Ocm according to the method 
of assembly. When the CB is a mirrored Line the neck 
edge and outer edge should always be al 90° so that 
Ulere is a smooth line running from the left to the 
right side. The neck edge of the collar has to be 
notched to match the bodice neckline, generally at 
Ule CB and NP. 

Grain lines are positioned according to the style 
and fabric design. When the roll line is positioned on 
the bias grain the collar will roll softly around the 
neck. This i.s more suitable for flat and semi-stand 
collars. A firm roll line requires a warp grain, so the 
grain line is placed on the length of the collar. This is 
more suitable for high standing collars. For medium 
and lightweight fabrics the top and under collars 
have similar grain lines. For thick bulky fabric the 
under collar can be cut on the bias. 
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The design of the fabric influences the style of the 
collar. For example, tbe positionfag of stripes or 
checks is important so that the left and right side of a 
collar and revers match. This is controlled by the 
positioning of the grain line and computer match 
point coding {see the section on Placement strategies 
for fabric type a nd match_ing in Part 5). 

6111111 seam allowance 
Pointed seam comers 
removed to reduce bi~ 

--- -- - -- - ------ - - ---- -·1 

Top collar 

Fusible inccrlining can be cut 3mm 
smaller than the top collar to reduce 
bulk. but caughr at the stitching 1 ine 

To ensure that the outer edge scam 
is concealed the under collar is 
reduced 3rnm 

I 
I 
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Types of collars 

Collars can be grouped into four main categories: 
flat, semi-stand, high-stand and grown-on. There is a 
deftnite relationship between Lhe length of the outer 
edge. height of the stand and curve of the neck edge. 
lf a flat collar has the outer edge reduced in length by 
suppression it sits nearer the neck. This forces the 
collar to stand higher up the neck. Also the neck edge 
will become less curved. 

Flat collars lie nut over the shoulder area. The neck 
edge and outer edge of the collar are concave and 
similar in shape to the bodice neckline. 

Semi-stand collars roll part way up the neck, mainly 
al the back. The outer edge and neck edge are less 
curved than the flat colla rs but still concave, and U1e 
outer edge is shorter. 

High-stand collars stand high up the neck. These 
collars are straight as the outer edge and neck edge 
are of similar length. The curve of the neck edge can 
even be convex. 

Grown-on collars are an extension of the front bodice. 
It is more appropriate for these collars to be flat or 
semi-stand. 

Methods of constructing collar patterns 

There are several methods of constructing collar 
patterns. They can be created by the adaptation of 
the bodice block neck area. This method is generally 
more appropriate for flat and semi-stand collars. 
Straight collars can be created by the adaptation of a 
rectangle representing the neck length and collar 
width. Alternatively, standard collar shapes can be 
drafted from a prescribed set of instructions. Com
plex styled collars Urnt rely on U1e drape of the fabric 
can be draped and lhen digitised into the computer. 

Flat Collar 

Semi-Stand 

High-Stand 

c CB 

Grown-On 



Adaptation for a flat collar 

This flat collar is adapted from the neckline of a 
bodice block. Tbe outer edge is slightly tightened to 
roll the collar sufficiently up the neck to conceal the 
neck edge seam. When the flat collar is cut in one 
piece lhe straight grain line can be positioned along 
the CB mirror line. Flat collars can have a back 
opening instead a front one, or can be cut in two 
pieces giving a right and left collar. These can be cut 
either on the straight or bias grain according to the 
style and fabric design. 

(1) Copy the front and back bodice blocks. Transfer 
the back shoulder dart temporarily into the armhole 
and the front dart into the side seam. 

(2) Merge the blocks at the shoulder seam with lhe 
neck points (NP) matching for the pattern plan. 

(3) Draw Lhe collar shape. The outer edge al tne CB 
should be al right angles to maintain a smooth line 
across the back. In lhis example the collar width is 
6.0 cm. The front collar point is 2.0 cm from the CF. 
The space between these points will widen when the 
garment is worn. 

(4) Draw a second gra.in line parallel to Lhe CF to be 
used as another grade reference line. 

(5) Trace the collar pattern from the plan. Reduce 
the l1alf collar ourer edge length 1 cm between the 
original shoulder line and CF. This method of minus 
fullness retains a smooth outer edge and neck edge. 

(6) Pos.ition a notch at the neck. point (NP) of the 
collar to match the bodice shoulder seam. 

(7) The CB is a mirror line for the complete collar. 

Suggested gratli11g 
The multi-grade reference line grading method would 
enable the front collar to be graded as for l11e original 
front bodice neck and the back coUar as for the back. 
bodice neck. T he grade for the left side will be mir
rored. 
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Adaptation for a semi-stand collar 

Two methods for constructing semi-stand coUar~ are 
described below. These are both adaptations of the 
bodice neck and shoulder area. The first method is by 
reducing the omer edge to lhe required length. The 
second method is by spreading the neck edge Lo 
match the bodice. 

METHOD 1 
The semi-stand collar is adapted from 1he neckline of 
a bodice block in a similar method to the nat collar. 
The outer edge is reduced in length so that it sits 
nearer the neck edge and the collar stands up the neck 
column. Generally the straiglll grain line is 
positioned along the CB mirror line. 

(l) Copy the front and back bodice blocks. Transfer 
the back shoulder dart temporarily into the armhole 
and the front dart into the side seam. 

(2) Merge the blocks al the shoulder seam with the 
neck points (NP) matching for the patlern plan. 

(3) Draw the collar shape including the width of 
both the collar stand and fall. The outer edge at the 
CB should be al right angles. This maintains a 
smooth line across the back. lo this example lhe 
collar width is 6.0 cm. The front collar point is 1.5 cm 
from the CF. 

(4) Plan the position where the new outer edge 
should finish on lhe bodice. 

(5) Trace the collar pallern from the plan. Split the 
omer edge at the shoulder seam line at A. Split the 
outer edge at 2.0 cm from the CB at B. This maintains 
a smooth line at the CB. 

(6) Measure the length where the new back outer 
edge should finish on the pattern plan C to D. Reduce 
the back collar outer edge A to B to this measure
ment. 

(7) Measure the length where the new front outer 
edge should finish on the pattern plan D to E. Reduce 
the front collar edge A lo E to this measurement. 

(8) Position a notch at the neck edge of the collar to 
match the bodice shoulder seam. The CB can become 
a mirror line. (8)~ 

mirror 



METHOD2 
The outer edge, collar-stand, roll line and fall can be 
planned with tape lines on a sample of Lhe bodice 
placed on a worJcroom stand. These positions are 
then measured and planned using U1e computer 
pattern design system. The neck edge has become 
very short on fhe pattern plan. To produce the collar 
pattern the neck edge bas to be spread to match the 
neck measurement of the bodice. 

(I) Copy the front and back bodice blocks. Transfer 
the back shoulder dart temporarily into rbe armhole 
and the front dart into the side seam. 

(2) Merge the blocks at the shoulder seam witb the 
neck points (NP) matching for the pattern plan. 

(3) Plan the position of the collar outer edge. 

(4) Plan the width of the fall from the outer edge to 
lbe roll line. The back roll line is copied and offset 
from the back neckline. Taper this line lo the CF. 

(5) Measure the distance between Lhe planned roll 
line and the bodice neck.line. Then construct the 
stand width the same distance from the roll line by 
copying and off-setting the back neck.line and 
tape1ing to the CF. 

(6) Trace the collar shape from the pattern plan. 
Measure the new collar neckline from the CB al A to 
the CF. From A mark a point at B that is ~ of the new 
collar neckline. (This is the same proportion of the 
back bodice neckline,~ to the front bodice neck of f). 

(7) Construct a line from the junction of the shoulder 
seam on the outer edge at C to the new back neck 
wid lb at B. Split the neck edge al Band outer edge at 
c. 
(8) Measure the back bodice neckline from the CB to 
NP, then spread by adding fullness to the back collar 
neck edge by the same amount A to 8. The junction 
of the CB and neck edge and outer edge should be 
maintai11ed at right angles for a smooth line. 

(9) Measure the front boclice neckline from the CF 
to NP and spread the front collar neck edge by the 
same amotrnt B to D. Correct the lines if they are not 
a smooth curve. 

(10) Position a notch at the neck edge of the collar to 
match the bodice shoulder seam at 8. 

(6) ------

Suggested gradfrig 
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Measure the amount of the neck grades on the back 
and from bodice. Add a second grade reference line 
for multi-grade line grading, parallel to U1e front 
collar. This method of grading would enable the 
front collar to be graded the length of the front 
bodice neck grade and the back collar the length of 
the back bodice neck grade. 
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Adaptation for a grown-on collar 

Tb is type of collar is an extension of the front bodice 
that continues a round the back neck lo a seam at the 
CB. lL is also known as a shawl collar. The under 
co.liar is an extension of the from bodice; Lhe top 
collar is cut in one piece with lhe facing. To improve 
the sit of Lhe neck gorge a fish-eye dart is positioned 
between the neck poi11L and break point This dart is 
concealed when the collar is faced and rolls over from 
the break line. Alternatively the dart suppression cai1 
be included in a seam creating a separate under col
lar. This avoids t11e weakness of cutting into the 
corner at the NP and is easier to sew. lt also makes 
the pattern lit on the fab1ic more e.conomically. 

(1) Copy the front bodice block and transfer the 
shoulder dart temporarily into the side seam. 

(2) Plan the position of Lhe top button and t.he width 
of the bullon Stand. (For details about the width of 
button stands and facings see the section on 
production patterns later in this part) 

(3) Construct a line lhaL is a continuation of the 
shoulder line from the armhole through the neck 
point (NP). 

(4) Copy the back bodice block and transfer the 
shoulder dart tempornrily into the armhole. Flip the 
back bodice over so that it can be positioned on the 
extended front shoulder line with the neck points 
(NP) matching. 

(5) Plan the width of the collar fall and stand. (This 
example .is 9.0 cm at tl1e back.) 

(6) Trace off the new front bodice including the back 
collar. Split the outer edge Line on the front 2.0 cm to 
3.0cm [rom the extended shoulder line al A. The CB 
at the collar outer edge is point B. 

'. . 

(t)+ 

(2) 
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(7) Using the minus fullness command reduce Lhe 
length of the back collar (between A and B) by 4 cm 
lo 6 cm according to the i·equired height of the collar 
stand. (This example is reduced by 6cm.) 

(8) Construct a lish-cye dart eiLher side of a con
struction line from NP meeting the CF line. This dart 
is 1.0 cm at the mid-poinl. Drill holes are positioned 
l.O cm from the end of the dan and al the ntid poinl 
as a guide for stitching. 

(9) Alternatively a seam can be positioned which 
incorporates the dan and creates an under collar. 
The NP posilion has to be notched on Lhe under 
collar. 

(10) The facing pattern does not have to include the 
fish-eye da rt. The facing becomes lhe visible surface 
of the colla r. To conceal the outer edge seam. 
approximately 0.3 cm should be added to the facing 
outer edge from lhc break point to the CB seam. 

S uggested gradi11g 
The multi-grade reference line grading method would 
be the most appropriate. The front section of Lhc 
colla r would be graded as for the front neck. The 
back coUar is graded from a grade reference line 
paraUel with the CB. The grading increment for the 
back collar would be the same as the back neck width 
grade. (The collar width of this example has 
remained the so me fo r all tl1e sizes.) 
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Construction of a high-stand collar 

High-stand collars sit better around the neck if the 
bodice ueckline is pitched slighlly forward. This 
group of collars can be based on a rectangle that is 
modified to confom1 to the shape of the neck. This is 
because the girtJ1 al the base of I he neck is larger than 
further up lhe neck column. Several examples are 
described below, starliug with a basic collar band. 
This collar band can be adapted to create a con
vertible collar. a two-piece collar that has a separate 
stand and fall. Separate drafts are given for the high
stand roll collar and shirt style collar. The grain line 
for these high-stand collars can be positioned either 
parallel lo the CB or at right angles to it, depending 
on tbe fabric design. Where a sharp crease is required 
on the roll li11e it is better lo posilion the grain line al 
right angles co the CB. 

NECKLINE MODIFICATION 
To enable high-stand collars Lo sit correctly it is 
advisable lo pitch the bodice neckline slighlly for
ward. Lower the centre front neck 0.5 cm tapering to 
nothing at the middle of the front neck. Raise the 
centre back neck 0.5 cm tapering to nothing at the 
neck point. Tbe overall neckline measurement bas to 
remain the same as the original neck size. The 
neckline at CF and CB should be maintained at a 
right angle. 

COLLAR BAND CONSTRUCTION 
Tills collar band example buttons at the cemre front. 

(1) Construct a recta ngle for the under coUar equal 
lo half the bodice neckline by the required width. 

(2) Measure the bodice back neck edge from the CB 
to the NP. Split the collar neckline at the NP position 
at A and Lop edge line at B. 

(3) Reduce the top edge at the CF a further 0.5 cm by 
moving the point at C. 

(4) Reduce the length of the front top edge between 
B and C by I cm using the minus fullness command. 

(5) Notch the neck edge al tJ1e NP posilion for the 
shoulder seam at A. 

(6) A button stand can now be added to the CF. 

(7) Construct the top collar from the under collar by 
increasing the width approximately 0.3 cm so that che 
top edge seam is concealed on the completed collar. 

Suggested gradi11g 
Using the computer measure the amount that the half 
bodice back and front necklines have been graded. 
The collar is then graded from the mirrored CB 
according to these measurements. 
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Adaptation for a convertible collar 

This lype of collar is known as a convertible collar as 
it can be worn eilher buttoned up to the neck or 
opened to form a collar and revers. It can be con
strucLed as an adaplation of Lhe collar band by 
extending the Lop edge to form Lhe collar fall. The 
measuremenls quoted refer LO lhe illustrated style as 
guidance. 

(1) Copy the collar band under collar, excluding the 
CF button stand . Construct a guideline at right 
angles lo CB that is the width of the collar fa lJ from 
the top of Lhe band (minimum of 0.5 cm wider than 
the stand at Lhe CB Lo cover the neck seam when 
worn). Square lo the CF. 

(2) Draw the o uter edge according to the style. 

(3) This shaped outer edge of the collar will require a 
top and under collar pattern. The top colla r should 
be increased sligh tly in width (approx. 0.3 cm) to roll 
the seam under and conceal it when worn. 

(4) A straight outer edge of the collar can become a 
fold so that the top and under colla r are cut as one 
pa tlern piece. 

S uggested grading 
Use the same method as for the collar band. 

Adaptation for a two-piece collar 

This two-piece colJar has a separate stand and fall. 
Th.is enables the collar roll line to fit more closely to 
the neck because the stand is cut separately. The 
outer edge of the collar fall has to be increased in 
length Lo lie over the shoulder area. 

(1) Copy Lhe collar band under collar. including Lhe 
button stand. The button stand can be shaped. 

(2) Add the colla r fall width from the roll line a nd 
draw the o uter edge. 

~ 

c 
B 

neck edge NP 
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(3) Trace the collar band from the pattern plan. 
Notch the CB and NP on the neck edge. Notch the 
CB and CF on the ro ll line seam for joining to the 
collar fall. The CB is a mirro r line. 

(4) Trace the collar fall from the pattern pla n. Split 
the roll line at A and the outer edge at B. 

(5) Widen the collar outer edge between B and C so 
tha t the outer edge siLs smoothly over the shoulders. 
(This example is 1.5 cm.) Wider collars will require a 
greater increase according to where the outer edge 
finishes on the shoulder area. 

(6) Notch the CB and CF on the roll line seam for 
joining to the collar band. The C B is a mirror line. 

Suggested grac/;11g 
Use lhe same method as for the collar band. 

Draft for a high roll collar 

High roll collars can mould closely around the neck 
because they are cut on the true bias of woven fabric 
or in a stretch fabric. For woven fabric there gen
erally has to be a neck opening. Stretch fabric does 
not require a neck opening providing that there is 
sufficient elasticity to stretch comfortably over the 
head. This style has the top and under collar cut in 
one piece. The example below is for a high stand 
collar in woven fabric with a left side buttoned 
opening. 

(1) Construct a rectangle with a length of the full 
bodice neckline measurement (minus 1.0 cm to 3.0 cm 
according to Lhe fabric bias stretch in excess of lhe 
neck measurement) plus the button stand. The width 
is twice the stand a nd fall measurement. 

(2) Position notches on the neck edges for the CF. 
NP and C B, distributing the bias evenly (this example 
has a left side opening). 

(3) The grain line is positioned at 45° to the outer 
edge fo ld line so that it is cut on the tube bias. The 
grade reference line is positioned parallel to the neck 
edge. 

roll line 
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Suggested gl'adi11g 
The neck edge grade is equal to lhat of the bodice 
neckline. The compuler is programmed to rotate Lhe 
collar pattern on to the 45° grain line when lay 
planning. 

Draft for a shirt collar 

T his example is obtained by a direct drafting rneU10d 
for half a shirt collar, that is then mirrored at the 
centre back. 

(1) Construct a rectangle with the length of 2 1.5 cm 
(half tbe gaiment neck 20 cm plus a button stand 
l.5cm) by the required width (this example 8.5cm). 

(2) Measure from the CB half tJ1e back neck widtb 
(8 cm) for the NP position. Measure from the Cil half 
the neck length for tlw CF (20cm). 

(3) Draw the neck edge curve above the Lower l.ine: 
1.5 cm at the CB 
l.Ocm at the neck point 
0.75cm at the CF 
1.5 cm fo r tbe button stand . 

(4) P osition llie CF Jine 3.5cm up from the lower 
right corner and square in 2.5 cm. Draw rhe bmton 
stand width l .5 cm parallel to the CF line and cw-ve. 

(5) Draw the outer edge a.nd from collar point 
according to the required style. Tn this example the 
front collar outer edge has been lowered 0.5 cm. 

(6) Trace the sltirt collar from the draft. The CB is a 
minor line. 

Suggested grndi11g 
Use the same method as for the collar band. 
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SLEEVE STYLING 

Sleeves are an important style feature and contribute 
to the silhouette of the garment. Sleeve styles can be 
considered in three main categories. The first are 
those that are stitched imo the bodice armhole, 
known as set-in sleeves. They can be loose fitting by 
not conforming to Ute shape of the arm or ca11 fit 
more closely following the arm contour. The second 
are known as raglan sleeves and have a part of the 
bodice attached to the sleeve head. The underanu has 
a similar fit to the set-in sleeve. The third category is 

those that are cut in one with the bodke, often 
classed as kim.ono styles. These have to drape loosely 
under the arm to allow for ann movement. The 
raglan and kimono sleeves are better suited to soft 
and moulding fabric. All these types of sleeves can be 
adelpted from lhe basic sl.eeve block patterns. What
ever the style they must be comfortable to wear and 
nol restrict arm movement. .However there are many 
varja tions to these styles. These can be in terpi:eted for 
computer use from books for manual pattern con
struction. 

0 

0 

SET-IN RAGLAN KIMONO 

Relationship of the sleeve to the bodice 

The fit of the block pattern armhole and sleeve head 
has to be correct before it can be used for style 
adaptalion. The height of the underarm from the 
waist level is crucial .. A high underarm gives longer 
length to the bodice and sleeve underarm seams that 
a llow greater arm movemenr. But the underarm must 
not be too high to give discomfort. A low underami 
seam shortens the bodice side seam and sleeve 
underarm to wrist seam, which can restrict the raising 
of the arm. To compensate for this the bodice bas to 
be widened at the underarm level and the sleeve at the 
upper arm level. The bodice shoulder Jenglb and tbe 
sleeve outer arm length have Lo be correct and con
sidered together as one continuous length. 

fitted dress - - -
blouse--
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bk ----------
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Sufficient 'ease allowance' has to be added to the 
width of both the bodice and sleeve for ann move
ment. This is especially so for woven fabiic. The 
position and amount were explained in Part L ·Size 
chart formulation' and illustrated in Figure 1.4. The 
crown of U1e sleeve also bas extra measurement that 
is 'eased in' to the armhole for moulding around the 
top of Lhc ann. This is controlled by the balance 
notches positioned at Lhe middle of the back and 
front armholes and for the shoulder seam position. 
These notches also control the hang of the sleeve so 
that it conforms lo the forward bend of the arm. TI1is 
is known as the pitch of the sleeve. The positioning of 
the sleeve groin line also helps to maintain the correct 
hang. Once the lil of the bodice and sleeve has been 
approved the correct measurements, balance notches 
and grain line have to be maintained when the block 
palt.erns are adapted lo a new style. 

Sleeve lengths 

All the different categories of sleeves can also vary in 
length. 

Cap sleeve just covers the top of the arm. 

Short sleeves end approximately midway between the 
elbow and underarm level. 

Elbow length sleeves a re considered more comfor
table if they linish just above the bend of the elbow. 
This prevents them creasing al the foreann when the 
elbow is bent. 

Three-quarter length sleeves are generally considered 
as three-quarters of the outer arm length. 

Long sleeves refer to those that finish a t the wrist 
bone. This length is generally established when the 
elbow is bent at right angles. ft therefore appears a 
little longer when the arm is straightened. 
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Blouse sleeve with buttoned cuff 

This is an adaptation of the blouse straight sleeve 
block. The sleeve can be gathered or tucked into the 
cu IT. 

(1) Construct Lhe cuff by taki ng the wrist measure
ment and adding approximately 3 cm or 4cm for the 
buttoning of the cuff. A further allowance for the 
buuon stand has lo be added, of approximately the 
button diameter. 

(2) In this example lhe facing is cut in one with the 
cuff and is interlined. 

(3) The basic blouse block sleeve is shortened by half 
the cuff width. The wrist can be straight or curved 
down al the back arm line for a more pouched effect. 

(4) A slit opening of 7 cm is posilioned on the back 
ann line. This example has a continuous strip of 
twice the length of the opening and the width of the 
button stand. The strip facing is cut in one with the 
strip. 

(5) This example has four tucks of 2.5 cm each so 
that the cuff and sleeve wrist are of equal length. The 
width of the back continuous strip bas to be included 
in this calculation. (If necessary the width of the 
sleeve wrist can then be reduced at the underarm 
seam.) 

Blouse sleeve grading 
The blouse sleeve can be grnded as for the originaJ 
sleeve block. The cuff length grades as for the wrist 
girth measurements. The cuff width generaJiy 
remains the same for adult garments. 

Puff sleeve styles 

Puff sleeves are created when fullness is added then 
gathered so that the sleeve puffs out away from the 
am1. The amount of fullness depends on the thick
ness and weight of the fabric. The ratios of the 
gathers are the same as those suggested for the 
gathered skirt. The position of the gathers is more 
appropriate on the outer part of the arm between U1e 
back arm line and the forearm line. Fullne.ss under 
the arm can cause discomfort. Two examples of puff 
sleeves are given. The first is for a half puffed sleeve 
where the lower edge is gathered into a band. The 
second example is for a full pufTsleeve with gathers at 
the lower edge and sleeve head. 
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Half puff sleeve 
(1) The sleeve band is constructed with a length 
equal to the biceps measurement plus 2 cm ease 
allowance. The width varies according to the style. 
The facing and band are cul in one. 

(2) Shorten the sleeve to the required le11gtb, in this 
example at the mid biceps. 

(3) Split the sleeve perimeter line at the head and the 
lower edge at the back arm line, forearm line and 
central line. 

(4) Add the required fullness al Lhe lower edge 
between the central line and back arm Line (on this 
example twice the original width). Use the front 
underarm seam as the bold line to maintain the sleeve 
on the correct grain line. 

(5) Add Lhe required fullness al the lower edge 
between the central liue and front arm Line. Use the 
back underarm seam as the bold line. 

(6) Extra length can be added to Lhe lower edge of 
this sleeve to enable it to puff away from the arm. 

(7) Add notches al the lower edge of the sleeve for 
the galhering position. 

(8) Retain the original sleeve head notches so that 
they match the nonnal armhole without any gathers. 

Half puff slee11e grading 
This sleeve can be graded using the multi-grade 
reference line method. Grain reference Liue GRLO is 
as the original sleeve grain line. This is used for 
grading betweeu the back ann line and the forearm 
line as tJ1e originaJ sleeve. GRLl on the front under
ann is as the original gran1 line before the sleeve was 
pivoted. GRL2 on Lhe back underarm is as the ori
ginal grain line before lhe sleeve was pivoted. Using 
grade reference lines enables the grade to ma intain 
the correct circular curve caused by !be added fulJ
ness. When the sleeve is gathered it will set into the 
annhole like lhe original sleeve. The sleeve band 
grade is according to the arm widlh grade. 
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Full puff sleeve with frill 

This sleeve has equal fullness at the sleeve head and 
lower edge. (The example has the fullness added 
equal to the measurement between the forearm and 
back arm lines.) 

(I) Position live slash lines parallel to the centre line, 
al the forearm line, midway between lhe forearm and 
centre Lines, the centre line, midway between lhe 
centre and back arm lines, at the back ann line. 

(2) Add! of the fullness at the fronc slash lines I and 
2, then io at the centre line 3. Use the back underarm 
seam as the bold line. 

(3) Add j of the fullness at the back slash lines 5 and 
4, then 11; at the centre line 3. Use the front underarm 
seam as the hold line. 

(4) To enable the sleeve to puff out away from the 
mm add extra height lo the crown of the sleeve and 
extra length to the outside of the lower edge (the 
amount varies according Lo the style). 

(5) A friU can be added to the lenglb according lo the 
style. 

(6) To enable Lbe sleeve Lo rise above the shou lder 
reduce lhe shoulder length Lem lo 2cm from the 
shoulder seam tapering to the mid armhole. 

(6) 

CB 

Full puff sleeve grading 
This sleeve can be graded as for the original sleeve 
block. 
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Raglan sleeve 

A raglan sleeve can be an adaptation of a seL-in 
sleeve. Therefore the fil of the raglan under the ann is 
similar. The style feature of the raglan is obtained by 
joining the yoke section of the bodice to the sleeve 
head. The shoulder seam can form a dan or a seam 
tha L extends from Lhe shoulder Lo the lower edge. 

0 

(1) Copy the back and front bodice and sleeve. 
Transfer the back shoulder dart temporarily into the 
CB. Transfer the front shoulder dan into the waist 
dart. 

(2) Plan the bodice yoke seams lo finish approx.i
mately al Lbe mid armhole balance marks. 

(3) Reposition the shoulder seam 1 cm forward at the 
armhole tapering Lo nothing at the neck point NP. 
Position the sleeve centre line J cm forward to match. 
Plan the sleeve length and waist scam according to 
the style. 

(4) Trace off the back and front yoke sections. 
Retain the original grain lines for grading. 

(5) Position Lbese yoke sections at the sleeve head 
approximately I cm from the mid armhole balance 
marks, touching Lbe sleeve head at the front shoulder 
seam and 0.5 cm from the back shoulder seam. 
Construct lines that blend the yoke seam into the 
underarm seam. Transfer the balance notches on lo 
the new seam l.ines. 

(6) Extend the shoulder scams lo fom1 a dart which 
finishes al U1e baJance mark level and 1 cm forward 
from a central line (for a two-piece raglan sleeve 
continue a seam which extends to Lile lower edge 1 cm 
forward from the central line). 

NP 

NP 

(3) .... 
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(7) Trace off tbe new front bodice. Include the ori
ginal mid armhole balance notch that matches tbe 
sleeve. (The waistline of this pattern can been styled 
for a gathered waistline, explained in the section on 
bodice styling earlier in this Part.) 

(8) The front leg of tbe shoulder dart should be 
slightly shorter than the back leg. Position notches 
5 cm from tbe neck so that Lhe back leg eases into the 
front (for Lwo-piece raglan sleeve notch at rhe end of 
the dart). 

(9) Trace off the new back bodice. Transfer the back 
shoulder dart into the original position so that it 
opens al the new seam line. Blend the new seam line 
co a smooth cmve and delete the remains of the back 
shoulder dart. 

(10) The new back bodice and sleeve seam line is 
notched Scm from the neck and at lhe original mid 
armhole. This enables the back bodice to ease into 
the sleeve to give shaping for the shoulder blade area. 

Raglan gradi11g 
The back bodice can be graded as for the original 
bodice blocks using the CB as the grading reference 
lines. Tbe front bodice bas been flipped over so that 
common grade rules can be used as lhe back. The 
multi-grade reference line method is also used on the 
front as explained in the section on bodice styling. 
The sleeve is graded by the multi-grade reference line 
method. GRLO is used from the armhole balance 
notches to the lower edge for grading Utis section as 
for the original block. GRLl is drawn _parallel to the 
original front bodice CF line. GRL2 is drawn parallel 
to the original back bodice CB line. This enables lhe 
shoulder length grading increment lo be in the 
correct direction for matching the graded bodice. 
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Kimono styled sleeve 

There arc many variations of kimono 
styled s leeves. Originally they were based 
on the tradit,ional Japanese kimono that is 
.loose fitting. The style described below is 
fairly loose titting without a gusset and 
adapted from a one-piece dress block (the 
ilhtstrations are to the hip level). This 
kimono style is more suitable for knitted or 
stretch fabric. Modem close-fitting 
kimono styles in woven fabric require a 
gusset inserted under the arm for move
menl. For this type of style refer to books 
on ma nual pattern construction. 

Copy the back, fron t and sleeve blocks 
for a loose fitted dress. 

(1) Transfer the rront shoulder dart into 
the armhole. 

(2) Transfer the back shoulder dtlrl into 
the armhole. 

(3) Reposition the bodice shoulder seam 
I cm forward at the armhole, tapering to 
nothin.g al the neck NP. 

(4) Position the sleeve outer a rm seam 
forward 1 cm from the sleeve centre line. 
Otherwise the sleeve tends to slip back
wiuds when worn. 

(5) Construct a line on the s leeve at the 
underarm width. 
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(9) Extra length can be added to the sleeve at the 
wrist if required. This compensates for the loss of 
length and is equal to half the amount of overlap 
between Lhe sleeve the bodice at the end of lhe 
shoulder. 

(10) Curve the new underarm seams on the back and 
front according to style. Check tbat the underarm 
seams match in length. (The underarm seams may 
require adjusting in shape as the angle of the back 
and front sleeves rnay differ.) 

. .... _ ... _ .. _ .. .. ... " 

(6) Join (merge) the back and front blocks along the 
shoulder. 

(7) Construct a line Crom the bkUP to the frUP. 

(8) Position the sleeve matching lhe underarm line 
(5) to the bodice and position on line (7), and 
matching the sleeve seam line (4) to the shoulder line 
(6). (If required, widen the sleeve at the upper arm 
line Lo equal the length of line (7).) 
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(1 l) Trace off the new back and front 
kimono blocks. The front is then turned 
over and p ivoted so that the CF is posi
tioned on the straight grain. 

(12) Notch bo th U1e back and front outer 
arn1 seam a t the original upper aim line for 
matching when stitching. 

Kimo110 sleeve grading 
The multi-grade reference line grading 
method can be used for kimono styles. In 
this example the bodice neck, shoulder 
length, waist width and bodice length can 
be graded as for the original bodice block 
by using the grade reference line GRLO 
(parallel to the CB and CF). The sleeve 
grade reference line GRLl is drawn parallel 
to the origina l sleeve grade reference line 
(parallel to the sleeve central Line). T h.is 
enables the sleeve to be graded as for t.he 
o riginal sleeve block. 

ft is now possible via the CAD media to 
record each procedure of modification 
made to the panem. This can be applied in 
the development of new patterns. tlrns 
saving time. These procedures can be 
placed in a data library and applied auto
matically for future new pattern modifica
tions. 
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PRODUCTION PATTERNS 

Seams, hems and facings are required to 
complete a garment pattern for produc
Lion. The pattern technologist has to be 
aware of all the factors that inOuence Lhe 
compleliou of the patterns, such as the end 
use or the garment, the design, fabric, 
production methods and cost. The peri
meter of the patterns constructed so far has 
been the stitching line, that first bas to be 
checked [or acctlracy. 

Checking the stitching line 

The stitching lines of each pattern piece 
have to be carefully checked to ensure that: 

(1) Adjoi11i11g siitclzing lines match in 
length. 

(2) AJJ straight lines are truly straight, 
including when the darts are folded, e.g. 
shoulder. side seam. 

(3) Curved lines run smoothly and con
tinue at the end of adjoining seams, e.g. 
neck, armhole, waist and flared hems. 

( 4) The corners tlf lhe CB and CF are at 90° 
so that the neck and waist lines continue 
smoothly from left to right side. 

(5) Darts fold in the correct direction and 
have an underlay. 

(6) Drill holes are correclly positioned 
within the underlay (approximately 0.5 cm 
to I cm from the dart apex). 

(7) The grain line is correctly positioned. 

(8) Notches and balance marks are cor
rectly positioned and match on adjoining 
seams. 

. .. . . . .. . 
.. ..... . .- .- .-.-.-::::::::::.+ 

(4) 

(5) 

..t . .. ... ·+ 
t 
(6) 

(6) 

········· ···!. . .... t····· 
(5) 

t 
(8) • 

CB 

t 
(J ) 

·· ··· · 
-+:: :: : : .. .. : ... . . . 

CB 

t 
(7) 

(7) 

• 
CF 

(4) 



Seam allowances 

The seam allowance is the distance from the stitching 
Line to the perimeter of a cut garment part. TI1e 
adding of seam allowances within a computer pattern 
design system is both quick and accurate. The same 
width can be added to the total pattern. or varied 
seam widths can be added to selected Lines. Existing 
seams can be allered or removed. IL is useful to dis
play the stitching line when checking the pattern 
measurements, but they are not required for marker 
making and cutting garments. The amount of seam 
allowance can vary greaUy according to: 

(1) The position of the seam and how much stress it 
has from body movement, e.g. an armhole and sleeve 
head (minimum allowance 1 cm). 

(2) The curvature of the seam influences the seam 
width, e.g. the curved seam of a panelled bodice 
requires a narrower seam where convex and concave 
curves have to be joined together (maximum of 1 cm). 

(3) J:,}zc/osecl se(l111s require a narrow seam allowance, 
e.g. the faced neck and armhole (maximum of 
0.7 cm). 

(4) The type of machinery required for stitching the 
seam influences the seam allowance width. For 
example, a fiat felled seam where a twin-needle 
machine with a folder attached is used to enclose 
both seam allowances by interlocking opposing 
folded edges beneath two parallel rows of stitching 
through all plies; and a decorative seam with bias cut 
piping which encloses a cord that is inserted between 
flat and frilled fabric at the same time by an 
overlocking machine with a fo lder attachment and 
differential feed. 

Decorative Seam 

F lat Felled Seam 
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(5) The type of fabric often determines the width of 
the seam allowance and how it is neatened: 
• e.g. loosely woven fabric requires a wide seam 

a llowance for plain lockstitch machine and is 
neutened by overlocking 

• e.g. sheer fabric can be neatened by a F rench seam 
which is constructed so that a narrow seam is 
enclosed within a larger one to produce a clean 
finish 

• e.g. thick fabric can be neatened by being bound 
with bias binding (cut at 45 10 the warp and weft); 
this is uitable for both straight and curved seams 

• e.g. stretch fabric can be overlocked by enclosing 
the raw edge within the loops of the stitch to form 
the seam: it can have 3 or 4 threads and in this 
example it has 5 thJ·eads which includes a safety 
chainstitcb. 

(6) A wide seam a/10111ance is required for inserting a 
zip fastener. e.g. skirt placke1 ( 1.5 to 2.5 cm). Wide 
seam allowances known as inlays are also required 
where a garment is specilically constructed for 
altering a nd letting out (J.5 to 2.5cm). 

(6) 

. 
' '· 

I 
Wide seam allowances 

r.: ___ ... .., r--·i ;---, 

( •8 ! : \ : \ 
I f I I \ 
I I 'I 
t I I I 

~ : ~ I 
•' 
~ 

,, 

t> 

STYLE 497 
SIZE 12 

I 
I 
I 
I 

Seam for loosely woven fabric 

(5) 

ws 
I 

I 
I 

I 
I 

I 
I 

Seams for sheer fabric 

Seam for thick fabric 

Seam for stretch fabric 

I 
I 

I 

I 
I 

I 
I 



Seam corners 

The type of corners at the intersection of 
two perimeter lines can be varied according 
to the method of production. the type of 
fabric and whether notches are required. 
The selection and method of changing 
these types of corners will vary according 
to the different computer systems. The 
foJJowing examples are a selection of the 
most often used corner types. 

(I) Mirrored corners are used where a 
seam is pressed opell and the contour or the 
i.11tersecting perimeter line is continued. 
This is achieved by selecting the seam that 
has to fold back from U1e stitching line. Ln 
some cases it can be more difficult to match 
the stitching Lines when stitching, or the 
sharp point may be difficult for cutting a 
quantity of garments (e.g. the neck edge at 
the shoulder seam). 

(2) Square cornen; can be used where the 
seam is pressed in Olle djrection. This is 
also easier for matching identical contours 
when stitching, and easier for cutting a 
quantity of garments. However, care has to 
be taken that Lhe corner is held by the 
intersecting seam (e.g. the neck ancl 
shoulder seam). 

(3) A mitred com er is clipped off straigbl 
and perpencticular to the corner to remove 
excess fabric. 

(4) A shaped comer removes more excess 
fabric by cl ipping off a double mitred 
corner. 

(5) For norcliing at comers it is advisable 
to restrict the notches to one non-standard 
seam aJlowance. as example A. TI1e 
notchillg of both sides or the corner, as 
example B can cause weakness and fabric 
fraying. Some computer programs gen
era!Jy insert the notches at righi angles to 
the pattern edge, as example C. However, 
these notches can be angled in the direction 
of the sti tcbfag line as in examples A and B. 
(For types of notches see 'Notch parameter 
table' in the section on Pattern preparation 
for digitising in Part 2). 

A 
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Hems 
The shape of che hemline inf1uences the width of Lhe 
hem allowance. A straight hem lies f1at when folded 
back so the hem can be quite wide. Curved hems do 
not lie fiat when folded back and therefore the hem 
width has to be reduced. The comers at each end of 
the hem also have 10 be considered so that the turned 
up hem mirrors the intersecting seam. Where the 
hemline has a more complex. shape and will not fold 
back, a separate facing will have lo finish the edge. 
The following are some typical examples of hems that 
fold back: 

( 1) A straight hem allowance can be wide (4 Lo 6cm) 
where the in tersecting seams at each end of lhe hem 
are at right angles to the hem line, e.g. a sLraight skirt. 

(2) A straight hem with mirrored comers is required 
for the hem where the intersecting seams at each end 
of the hem are not at right angles. e.g. short sleeve. 
The hem allowance has lo mirror the angle of the 
intersecting seams. The hem allowance can be added 
as a wide seam allowance with mirrored corners 
when using the computer. Alternatively the pattern 
can be mirrored at the hemline and split a t the hem 
width. 

(3) Flared hems will vary according to the amount of 
curve that a llows Lhe hem to nirn back Oat (2-4cm). 
When the hem does not lie !lat the a llowance has to 
be reduced. The corners should mirror the inter
secting seams. 

(4) Circular hems are very carved and therefore 
require only a very narrow hem allowance ( I cm to 
2cm). 

( I) traigltt hem 

· · · · · · · · · ·1ieri1·i · · · · · · · · · · · · · 

(2) Strnight hem witll mirrored corners 

(3) Flnrcd hem 

(4) Circular hem 



Facings 

A facing neatens the edge of a gaanent. ll can be an 
extension of a garment part or cut separate.ly. It is 
generally concealed by turni11g underneath to the 
inside of the garment. f t can a.lso turn back to be 
revealed o n the face side. The following are some 
examples of different types of facings: 

(1) For.facing a buttoned opening the butcon size has 
to be known and the buttons positioned on the ti tting 
line. The button stand is the extension beyond and 
parallel to the fitting line. The two button stands 
overlap the garment to preveDt the garment gaping. 
T he width of the button stand is calculated as either 
the diameter of the button or lhe radius plus J cm. 
The button bole length is calculated as the diameter of 
the button plus 0.2 or 0.3 cm according lo the shape 
and size oftbe button shank (BS 3866 1997 Holes and 
Shanks for Buttons). The width o f Urn facing is cal
cula ted from the edge of Lhe button s tand to 
approximately 2 cm beyond the end of the button
hole. The facing is generally interlined to stabilise the 
buttons and buttonholes. 

(2) Extended facings a re also known as 'grown-on· 
facings as they are an extension of a garmenL part. 
This example is of a collarless bodice with. a CF 
buttoned opening. The button stand has first to be 
added to the CF and the width of tbe facing calcu
laled. The facing is planned on the pattern parallel to 
the edge of the button stand to 2 cm beyond the 
buttonholes. To face the neck edge the facing width 
Cttrves to the shoulder seam at approximately 5 cm 
from the neck edge. The pattern can then be mirrored 
and split along the edge of the facing. A 0.5 cm seam 
allowance can be added to the cul edge of tbe facing 
for overlocking o r neatening. For production a 
fusible interlining pattern can be made for reinfor
cing the button and buttonholes. This interlining 
finishes from tJ1e fold edge of the bution stand. The 
interlining seam allowances can be reduced 0.2 cm 10 

reduce bulk but are s till caughl by the stitclling. 
Grading the extendedfacil1g uses tbe same grading 

reference line as for the bodice. The grade rules for 
the facing NP a nd shoulder will be U1e opposite from 
U1e bodice. The inter.lining can be graded either as the 
bodice or facing. 
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FRONT BODlCE 

(3) Separate facings are cut separately from the 
gaonent part. for example the back neck of the col
larless boruce. This facing is planned on the back 
bodice pattern the same widlh as lhe front facing at 
Lhe shoulder. The CB of the facing finishes deeper 
than the CF neck edge so that lhe neatened lower 
edge is not visible when the garment is displayed on 
the hanger. This is to improve the 'hanger appear 
when it is displayed in a retail store. 

······ 

PATTERN PLAN 
BACK BODICE 

··· ····'. 
·~:::: : ::: ... .... } 

CB mirror line 

Grading the separate facing is identical to gradi.ng 
the back bodice. 

(4) Facing shaped revers requires separate fac.in,gs. 
The area of the revers that turns back on to the face 
side has to be slightly larger than the fronts so that 
the seam at the edge of the revers is concealed by 
rolling underneath. This facing is i.ncreased 
(approximately 0.3 cm) at the point of lhe revers 
tapering to nothing where the collar joins and where 
the crease line breaks at the first button. When facing 
straight li11es it is advisable to bevel the stitching line 
slightly outwards. Th.is has the effect of tbe seam 
appearing straight when the facing is turned through 
on to the face side, otherwise the seam can have a 
curved appearance. The interlining of the facings and 
fronts will vary accorruag to the type of garment aad 
method of production. 

-0 
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FRONT FAClNG 
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Grading the sht1ped revets facing Ls identical to t he 
fronts. 



(5) A combined neck and armhole facing is required 
for this example wiU1 a low-cut neckline and sleeve
less armholes. This gives a neater finish than separate 
neck and armhole facings. The facing pattern is 
plaaned by the front bodice and side panel being 
positioned or merged on their Slitching lines between 
the armhole and B.P (before seams a1·e added). The 
width of the facing at the front is 2 cm beyond the end 
of the bullonhoies to the edge of the button stand; at 
the underann it is 4 cm. These lines are blended 
together above the bust prominence. The facing can 
be reduced in size to ensure that rolling to the inside 
of the garment conceals the seams. To achieve this 
the facing pattern can be reduced (approximately 
0.3 cm) al the shoulder, side seam and at the top of 
the armhole. 

Grading rhe combined neck and armhole facing 
requires two grade reference lines. The CF and neck 
can be graded according to the front bodice GRLO. 
The facing am1hole and side seam have a grade 
reference line according to the side bodice GRLl. 
This is because the facing is constructed wilh all the 
dart suppression transferred to the waist. 

CAD systems will now create facings auto
matically using tl1e intelligent data library s10red. 
This can be applied to linings and interlini11gs and 
reduces Lime in pallern development. 

Approval of the sample garment and 
graded patterns 

The original patterns developed for a garment style 
are iu the sample size, which is generally the centre of 
a size range. These patterns have to be tested by 
cutting aad making a sample garment. This garment 
has Lo be approved for the design. size and fit. fa bric 
behaviour . method of assembly and cost. The pattern 
and garment may require altering and correcting. 
Once the style has beea accepted the graded patterns 
bave to be tested. Generally this is by cutting and 
making two garments in each size and colourway for 
further approval before a quantity of gaanents can 
be p'UL into produclion. 
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Part 4 

Pattern modification for garment size 
and fit 

T o sel up and use computer pallern alteration sys
tems or made-to-measure systems requires a good 
basic underslaoding of the variation in figure shapes, 
and the appropriate pattern modification. This part 
covers: 

• Assessing figure sha pe a nd garment lit 
• Pallern alteration according to wearer's: 

o bone strucrure 
o posture 
o body size and contour 

• CAD technology for customisation. 

The subject of garment titting is very large and 
requires a book devoted entirely to the subject. In 
this sectio n only some guidance for a few typical 
examples is given, which hopefully will encourage the 
reader towards further study of garment fit (Bray 
2003; Liechty 1992). Most computer pattern alter
ation systems and made-to-measure systems modify 
a standard size pattern within a size range stored in 
the computer memory. 

Several of the 3D computerised body measuring 
systems can be Linked to the pattern alleration or 
made-lo-measure systems. For those who do not 
have access lo these computer body measuring sys
tems there is still the alterna tive of using manually 
taken measurements and inputting them into a sys
tem. Patterns can also be manipulated lo Ute new 
measurements within a pattern design system. 

ASSESSING THE FIGURE SHAPE AND 
GARMENT FIT 

The fit of a garment is a ffected by variations in the 
wearer's: 

• Bone structure 
• Posture 
• Body size and comour. 

There are many factors which contribute ro figure 
va riation such as occupation and lifestyle, growlh 
and malurity or ethnic origin. To assess lhis variation 
an average figure shape has to be defined. Body 
measurement surveys are the mosl reliable source but 

are not always up-to-date and available for the seg
ment of the retail market for which lhe garmenls are 
being manufactured. The average measurements 
quoted in the size charts in Part 1 were based on 
small-sca le surveys as no up-to-date national survey 
data was available. These body measurements will be 
used as a standard to illustrate the assessment of the 
varialfons in figure shape and pattern alterations. 

ldemifying and understanding the cause of a fit
ting fault gives a clear indication of how to correct it. 
First, when assessing a garment on a figure the areas 
that fit correctly have to be idemified as these must 
not be interfered with when correcting a fault in 
another area. Most faults can be identified by 
unwanted creases or folds and uneven hemlines. The 
ca use of the fault is often found a t the top of a fo ld or 
Ht the end of a crease. These can be diagnosed as: 

• lncorrect lengths 
• Incorrect widths 
• Incorrect suppression. 

The examples of fi tting faults and corrections 
described below are a few of those most frequen tly 
encountered. They can a lso be a pplied to the reverse 
fault, e.g. square or sloping shoulders. IL is advisable, 
where possible. to position the a lteration lines on the 
straight warp and wefl grains. This is lo prevent the 
paLLerns from becoming skewed olT grain when 
modified. 

VARIATION IN BONE STRUCTURE 

Much of the figure shape depends on the bone 
structure of the skeleton. This determines the lengths 
of the torso and limbs, the slant of Ute shoulders, the 
size of the rib cage aod the width of the pelvis, the 
shape of the legs a nd the stance. 

Height 

T he variation in height can be divided ioto three 
cacegories based on the small-scale surveys detailed 
in Part I. The average heights in the centre of each 
category ru·e: 
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160 Pattern modification for garment size and fit 

• Short 155 cm 
• Medium 165cm 
• Tall 175 cm. 

Figure 4. 1 shows that it is in the limb lengths that 
most of the variation occurs when the eight-head 
theory is applied. This classic theory of dividi11g the 
body height by the length of the head has proved to 
be very useful when proportioning garments to the 
average figure. T he survey found that there was only 
a slight difference berween women's head lengths. 
These head lengths had no relationship to the 
women's heights. ll was also found that the propor
tions of the taller women. whose heights range 
between 170cm and 180cm. conform closely 10 the 
eight-head theory. This is illustrated in Figure 4.1 
with the underanu level a t the second head length, 
the waist at the third and the hip at the fourth. The 
knee is a little above the sixth, giving greater length in 
the lower leg. The central size of the medium height 
of 165cm averaged seven and a half head lengths, 
and the short height of 155 cm averaged seven beads. 
There is only a slight difference in length between the 
shoulder and underarm level as the variation takes 
place more between the underarm and waist. There is 

6 

7 

8 

a Little variation between the waist and hip levels as 
most variation in the leg length is between the hip 
level and ground. The arm lengtJ1s also vary pro
portionally to match the torso. Tbe variation in 
length measurements for a bodice, sleeve, skirt and 
lrouser are based on the height variations of tall 
J 75 cm, medium 165 cm and short 155 cm. For those 
who do not have the exact height quoted their dif
ferences can be a percentage of the alteration 
measurement. Reference should be made to the 
actual body measurements for those who may have 
the proportional variation of a long torso and short 
legs or long legs and short torso. The neck length 
variation between the three height categories is 
approximately l cm. The positions on the patterns 
for length alteration are ill ustrated in Figure 4.2 for 
both an increase and decrease in height: 

(I) !3odice underarm to waist ± 3 cm 
(2) Sleeve underarm to elbow ± 2 cm 
(3) Sleeve elbow to wrist ± 1 cm 
(4) Skirt and trouser waist to hip ± 1 cm 
(5) Skirt and trouser hip to knee ± 2 cm 
(6) Skin and trouser knee to ankle ± 3 cm. 

TALL 
nvcn1ge 175 cm 
8 beads 

~EDIU I 
H\'Crngc 165 cm 
7Y, bends 

SMALL 
average 155 cm 
7 heads 

Figure 4.1 Height variations 
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Figure 4.2 Positions of pattern alterations for variation in length measurements 
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Shoulder slant 
The shoulder width and slant depends mostly on the 
bone structure although the muscles do contribute. 
Taller women tend lo have squarer and wider 
shoulders than shorter women. From an aoaJysis of 
100 young women's shoulder slant, approximately 
50% were in the range of 20-24°, 30% within a range 
of 15-19° and 20% within a range of 25-29°. This 
gives a total range of 14°. To categorise the shoulder 
slant for assessment purposes the centre of these 
three ranges could be considered: 

• Square 17° 
• Medium 22° 
• Slanting 27°. 
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The average shoulder slant of 22° is also supported 
by the findings of other research. Because a woman's 
shoulder slant varies, this does not mean that the 
armhole increases or decreases in size. To retain the 
same size armhole the underarm level also has lo be 
altered by the same amount. This is an example of the 
type of information required for defining made-to
measure alteration rules. When sample garments of 
bodice block patterns with a 22° shoulder slant were 
fitted on women with a l 7° shoulder slant it was 
found that the shou lder height and the underarm 
level had to be raised 1 cm on both Lhe back and 
front. The slanting sh oulder of 27° required the 
shoulder and underarm level to be lowered by the 
same amount. 

The slant of the shoulders has a major .in:nuence on 
both the hang and fit of a garment. An incorrect slant 
is detected by unsightly folds in the gannent. First, 
the areas where the garment lits correclly have lo be 
located. Illustrated below are lwo examples of pos
sible faults and methods of correction. 

SLOPING SHOULDERS 
The problem of sloping shoulders is identilied by 
diagonal folds from the armhole and side seam 
towards tbe neck, because the armhole is collapsing 
whereas the neck and CB and CF lengths fit cor
rectly. 



To correct 
(1) The back and the fronl pattern are corrected by 
lowering the shoulder at the armhole (approximately 
I cm for a 27° slope) tapering to nothing at Lhe NP. 

(2) The UP is also lowered by the same amount to 
maintain the armhole at the same size. 

(3) In some cases the across back and across front 
have to be narrowed slightly, U1e amount being 
determined by checking these measurements. 

CF 

. 
(t).:+- . . - . (3ff · .... 

(1)~ . .. . -~32-L . 

CB 

(4) The reverse alteration is made for square 
shoulders by raising the shoulder and underarm and 
widening the across back and across front. 

(5) In some cases the shoulder length may need 
increasing. 

/UP 
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SQUARE SHOULDERS 
Tbe problem of square shoulders is identified by 
creases mouing ho1izontaUy below ilie neckline and 
across from the ends of the shoulders. The neckline 
may also ride up the neck column whereas the ctrm
hole ctnd side seam lit correctly. 

BACK 

T 0 COl 'l'et:t 

(1) Lower the back and front necklines and the NP 
lhe required amount. 

(2) Taper the altered shoulder line to nothing at the 
armhole. 

CF 

(2) 

(2) 

CB 
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Length of the upper and lower torso 

Women of the same height can have a proportional 
variation in I.heir torso lengths. They can have a long 
torso and shorter legs or the reverse. This variation is 
caused by their bone structure. The bodice and skirt 
alterations would be the same as for the height 
variation but according to the individual's measu.re
ments. For trousers the length of the pelvis can affect 
the inside leg measurement. making it too high or Loo 
low. 

CRUTCH LEVEL TOO HIGH 
The problem of the crutch level being too high is 
diagnosed by lhe CB and CF waist levels being pulled 
downwards. and shortness i11 the total crutch length 
causing discomfort at the trouser fork. The level of 
the crutch from the waist can be estimated by the 
inside leg measurement being subtracted from the 
outside leg minus 1 cm Lo 2 cm for movement and 
comfort. 

To co,.rect 
(1) Lower the back and front crutch level at the fork. 
Tbjs also reduces the inside leg length (the outside leg 
measw·ement remains the same as the original pat
tern). 

The reverse alteration can be done for a crutch 
level that is too low. 

FRONT TROUSER 

CF 

CB 
BACK TROUSER 



Stance 

The stance of the figure iniluences the hang of the 
Lrouser legs. When the wearer Slands or walks nor
mally, a pproxima rely with heels 12 cm to 15 cm 
apart, the central crease tine should appear in the 
cent.re of lhe foot. Also the inside and outside leg 
hang equally either side of the leg. The variation in 
stance is according lo the angle of the leg bones and 
the width of the pelvis. Women with a wide pelvis 
tend to have a closed stance where the legs touch 
together at the thighs and knees when lhey stand 
normally. Women with a narrow pelvis tend to have 
an open stance where the legs are set apart and curve 
away at the knees and ca lves. 

CLOSED STANCE 
Tbe problem of a closed stance is diagnosed by the 
trouser legs hanging close to the inside of the leg, the 
crease line swinging towards the outside leg, and the 
outside leg hanging away at the knee and ankJe. 

To correct 
{I} Al the knee and ankle levels, on the back and 
front trouser palterns, move the inside and outside 
leg seams and crease line towards the inside leg. (The 
amount is to the new position of the crease line in Lbe 
centre of the foot.) 

FRO'IT TROlJ ER 

Variation in bone structure 165 

J 
/\ 

1 ORMALSTANCE CLOSE STANCE OPEN STANCE 

(2) Taper from the knee level to the crutch level both 
the inside and outside leg seams. 
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VARIATIONS IN POSTURE 

The posture is generally determined in the way a 
woman stands. This influences both the prominence 
a nd the hollows of the conto ur. If lhe normal poslUre 
is considered fairly erect. in comparison a slooping 
posture would have a forward neck, a hollow chest 
and a more rounded back, lhe stomach more pro
minent but lhe seal flatter. A very erect stance may 
have the hip and waist a rea as the norm but a more 
promjoent bust, fla tter back and a straight erect neck 
column. The 20 and 30 computerised body
scao ning systems plus the comparison of body 
measurements can be very useful in assessing che 
figure shape. 

Variations in posture can affect garment balance, 
waist level and neck width. 

Garment balance 

The correct balance of a garment is where lhe hemline 
is parallel to the ground a nd the CB. CF lines and 
side seams are perpendicular to the ground. There are 
several possible causes of incorrect balance. Tr could 
be che wearer's posture, either stooping or erect. or 
lhe variatio n in body s ize and contour due to the 
increase or decrease in prominence of the bust, seat 
or stomach. These alter the relationship between the 
back a nd front widths a nd lengths. also lhe amount 
and position of the garment suppression. 

There are two main a reas that contro l the garment 
balance. For garments worn from the upper torso it 
is the area between the shoulders to the bust level. 
For those worn from the lower torso it is between the 
waist to the hip level. Faults that appear below these 
control areas are often cansed by faults within lhem, 
for example an uneven hem or crooked side seam . 

The following three examples a her the balance of 
the garment in different ways. To know whlch to 
apply requires careful observation in identirying the 
fault. The methods of pattern a lterations can be 
reversed and so applicable lo either a stooping o r 
erect posture. 

ERECT NORMAL STOOPlNG 

BALANCE CONTROLARL\S 



SHORT BACK LENGTH 
The problem of a short back length is 
caused by a slightly stooping posture and 
diagnosed by the garment pulling up at the 
upper back and diagonal drag folds from 
rhe shoulder blades. The front neck rises up 
U1e neck column and the back neck is too 
low. The back hem appears too shorl and 
hangs away from the body at the CB. The 
lower side seam slants backwards. The 
upper front also appears too long and the 
CF front hem pulls close to the body. The 
amount oflength aheration is estimated by 
measuring the difference between the CB 
and CF hem levels from the ground. 

To corl'ect 
This correction alters the back and front 
lengths and repositions the shoulder seam 
a nd neckline. H maintai ns the original side 
seam length, armhole and bust sup· 
pression. 

(1) The front lenglh is decreased by sub
tracting parallel fullness of balf the differ
ence between the CB and CF hem levels, 
from the CF 'tO just above the mid armhole 
balance mark. 

(2) The back length is increased by adding 
parallel fullness of half the difference 
between the CB and CF hem levels, from 
the CB to just above the mid armhole 
ba.la:nce mark. 

(3) The shoulder notch at the lop of the 
sleeve has to be moved forward to match 
the increase in the back armhole length and 
the decrease in the front armhole Jenglh. 

The reverse alteration can be undertaken 
for a shghtly erect posture. 

(2) increase 
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SHORT FRONT LENGTH 
The problem of a short front lengU1 is caused by an 
erecl posture and diagnosed by lhe garmenl pulling 
up at the front with diagonal folds from the bust to 
the side hip. The front hem is sho1i and bangs away 
from the body at the CF. The back and side lengths 
a re correct bul the CB hem pulls close to the body 
and the lower side seams slant forwards. This erect 
posture often gives a more prominent bust that 
requires an increase in bust suppression. 

To correct 
(I) Lengthen the front at the bust level by adding 
parallel fullness from the CF to the dart apex. 

(2) Re-align the wider dart to the required level (the 
dart may require closing temporarily Lo redraw a 
smooth side seam that matches the back). 

(I) lengthen - CF 

FRONT.DRESS 

(Where there is no side seam dart lhe extra bust 
suppression can be transferred to the other positions 
of bust suppression.) 

LONG BACK AND SlDE LENGTH 
The problem of a Jong back and side length is caused 
by the flatter back of an erect posture and diagnosed 
by creases across the back waist continuing as cliag
onal folds to the bust. The front length is correct but 
the hem hangs away from the body at the CF. The 
back and side lengths are too long causing the CB 
hem to pull close lo the body and the lower side 
seams lo slant forwards. The busl suppression will 
also have to be increased. 

To col'rect 
(1) Increase the width of the bust side dart to match 
the reduced length of the side seam. (lf necessary 
move the dart to the required level and close tem
porarily to redraw a smoo th side seam thal matches 
the back.) 

(2) Red uce the back JengU1 by subtracting parallel 
rullness at the bust level from the CB lo the side seam. 

(I);~ 

(2)dccrcasc ' 
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I 
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(Where there is no side seam dart the extra bust 
suppression can be transferred to the other positions 
of bust suppression.) 



Skirt waist levels 

Waist levels are rarely parallel to Lhe 
ground. The average waist level is generally 
higher at the sides than at the CB and CF. 
The variation in the waist level al the CB 
and CF is mainly due to the posture of the 
wearer that is reflected by the forward or 
backward tilt of the pelvis. 

SHORT FRONT LENGTH 
The problem of a short front length caused 
by a backward tilling pelvis is diagnosed by 
lhc side seam swinging forward as the CF 
hem rises up and hangs away from the legs. 
The CB skirt drops lower and hangs closer 
to the legs. 

To correct 
This correction alters the back and front 
lengths at the waisL levels to main tain 
straight CB and CF. The side seam length 
and shape remain the same as the original. 
The amounr of length a lteration is esti
mated by measuring the difference between 
the CB and CF hem levels from the 
ground. 

(1) Raise the CF waist level half the dif
ference between the C B and CF hem levels 
and shape to the side waist according to the 
new waist level. (Occasionally the side 
waisL level may require altering.) If the 
width measurement of the new front waist 
seam is less than the o riginal, decrease the 
width of the dart suppression at U1e waist. 

(2) Lower the C B waist level half the dif
ference between the CB and CF hem levels 
and shape to the side waist according lo the 
new waist level. (Occasionally the side level 
may require altering.) If the width 
measurement of the new back waist scam is 
greater than the original, increase the 
width of the dart suppression at the waist. 

The reverse alteration can be undertaken 
for a forward tilting pelvis. 

Trouser waist level and seat angle 

The back seat angle on trousers refers to 
the slant and length of the seam from the 
CB waist Lo the hip level. This ca n vary due 
to the posture of tbe wearer, as renected by 
the fo rward or backward tilt of the pelvis. 
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NORMAL BACKWARD FORWARD 

+ {l)raisc 

CF 

FRONT SKIRT 

BACKSK.lRT 

CB 

+ (2)1owcr 

It is critical that this angle and length is correct for the wearer 
as it affects the balance between the back and front lengths. tbe 
forward stride of the legs. sitting comfortably and maintaining 
the correct waist level. (Active sportswear generally requires a 
greater seal angle and CB seam length than more formal wear.) 
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CENTRE BACK SEAM T OO SHORT 
The problem of the centre back seam being too short 
can be caused by the forward tilling of the pelvis. 
This can be diagnosed by restricted forward leg 
movement, discomfort when seated and the CB waist 
level being pulled downwards as the scat angle is too 
straight. 

To correct 
(1) Insert a wedge to add fu llness to U1e CB hip level, 
tapering to nothing at ilie side hip. The required 
amount is generally estimated by the amount the CB 
waist level requires raising. 

(2) Blend the altered CB scam Line and side seam 
smooth. 

(2) 

I 

NORMAL FORWARD BACKWARD 

BACK T ROUSER 

CENTRE BACK SEAM TOO LONG 
The problem of the centre back scam being too long 
can be caused by Ule backward tilting of the pelvis. 
This is diagnosed by creases fo rming under the seat, 
the back fork appearing too low and the seat angle 
being too sloping 

(4)-.... 
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To col'rect 
(3) Subtract a wedge to .reduce fullness a t the CB hip 
level, taperiJ1g to nothing al the side hip. The 
required amount generally estimated by the amount 
the CB waist level required lowering. 

(4) Blend the corrected CB seam line and side seam 
smooth. 
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Neck width 

The relationship between the front and back neck 
widths influences the hang at the centre front of a 
gannenl that is worn open. A correclly hanging 
garm.enl should have the centre fronts meeting when 
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the garmem is unfastened. First, it has to be assessed 
whether it is the back or front neck width that is 
incorrect. The followjng examples refer to the front 
neck width where the back neck is considered correct. 

CORRECT CROSSING SPREADING 

FRONT NECK TOO NARROW 
The problem of the front neck being too narrow is 
diagnosed by the centre front opening crossing over 
at the hem. This is corrected by the front neck width 
being widened. 

To correct 
(1) Widen the width of the front neck at the NP and 
taper to noU1ing at the CF. 

(2) To retain the shoulder length increase the same 
amount at the armhole, tapering to nothing at the 
mid balance mark. 

FRONT NECK TOO WIDE 
The problem of lhe front neck being too wide is 
diagnosed by the centre front spreading open at U1e 
hem. This is corrected by the fronl neck width being 
made narrower. 

To correct 
(3) Narrow the width of the front neck at the NP and 
taper to nothing at the CF. 

(4) To retain the shoulder length decrease the same 
amount al the annholc tapering to llotbing at the mid 
balance mark. 
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Sleeve pitch 

The am1 for u normal posture generally 
hangs vertically from the shoulder to the 
elbow and then swings slightly forward 
from the elbow to the wrist, but this can 
vary according to the posture of the 
wearer. For a stooping posture the arm 
may swing forward and for an erect pos
ture slightly backward. The sleeve has lo 
hang in harmony with the arm. The angle 
or pitch to which the sleeve is set into the 
armhole is controlled by balance marks 
and the correct positioning of the grain 
line. First, the armhole has Lo be filling 
correctly before the pitch of the sleeve can 
be assessed. Jncorrecl pitch can be altered 
by re-aligning the balance marks and 
matching the underarm seams. (For ergo
nomic reasons a sleeve for active sports or 
work wear may be deliberately pitched 
forward as this can give greater forward 
am1 movement.) 

SLEEVE TOO FAR FORWARD 
The problem of a sleeve pitched too far 
forward is diagnosed by creases at the back 
of the sleeve head. 

To COl'l'ect 

(1) Move the back and front balance mark 
notches and the shoulder seam notch 
towards the back until the sleeve hangs 
correctly. 

(2) A notch can be positioned at the sleeve 
underarm to match the bodice underarm 
seam. 

(3) Alternatively, where it is necessary Lo 
match the sleeve and bodice underarm 
seams displace the sleeve seam backwards 
by the same amount as the notches by 
subtracting from the front seam and add
ing to the back. (The correct curve of the 
sleeve head has Lo be maintained at the 
junclion of the UP.) 

SLEEVE TOO FAR BACK 
The problem of a sleeve pitched too far 
backward is diagnosed by creases at the 
front of the sleeve head. There will also be a 
restriclion of forward arm movement. 

CORRECT FORWARD 
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To correct 
Reverse the alteraLions described above by moving 
the front and back balance marks and shoulder seam 
notch towards the fronl. The underarm seam posi
tion can be notched or displaced fo rward 

VARIATION IN BODY SIZE AND 
CONTOUR 

There are several factors lhat contribute to variation 
in body size and contour. such as bone structure, 
posture and flesh distribution. These variations affect 
both the girth and length measurement and a lso the 
amount and position of suppression. 

The contour and proportional variation of the 
major girths of the bust, waist and hips are in1luenced 
by both the bone structure of the rib cage and pelvis 
and the flesh distribution. Some women require a 

LARGE HIPS 
SMALL BUST 

AVERAGE HIPS 
AVERAGE BUST 

Small adjustment to the waist size 

Where there is only a small difference in the waist 
sizes when joining a bod ice or one size lo a skirt or 
another size, the adjustment can be at t11e waist side 
seam onJy. The Lwo examples below are based on a 
4 cm increment bet ween lhe waist sizes. The same 
adjustment can be made according to ru1 individuars 
measurements. 

To increase the bodice waist of a size 12 to fit a size 14 
skirt: 
(1) increase the bodice back and front side seams 
1 cm at the waist tapering to nothing at the UP. 

Variations in body size and contour 173 

differenL size garment.for their upper torso from their 
lower torso. For example they may require a size 12 
bodice but a size 14 skirt First, the average 
measurements have to be identified. The body 
measmements quoted below are for a size 12 based 
on tbe size charts discussed in Part I: 

Bust 88 cm Waist 70 cm 
Hips 96cm Upper hips 90cm 

This gives a ratio, known as tbe 'drop', of: 
Hips minus bust = 8 cm 
Hips minus waist = 26 cm 
Hips minus upper hips = 6 cm 
Bust minus waist = I 8 cm 

Below are some illustrations of different body pro
portions. 

SMALL HIPS 
AVERAGE BUST 

SMALLIUPS 
LARGE BUST 

U:P 

CB 

t 
(l) 
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Larger adjustment to the waist size 

Where there is a greater difference in the waist girths 
when joining a bodice of one size lo a skirt of anolher 
size. lbe adjusunenL should be al both Lhe waisc side 
seam and waist darts. 

To increase the bodice of a size 12 to lit a size 16 skirt: 
(1) Increase the bodice back and front side seams 
l cm at the waist. tapering to nothing at the UP. 

(2) Reduce the back and from waist dart suppression 
equally or according to the contour of the wearer. 
(For women with a prominent stomach tl1e front 
waist is generally increased by a further reduction of 
the dart suppression.) 

Incorrect suppression 

An incorrect amount of suppression in a garment can 
cause lilting faults. This creates diagonal dragging 
folds from a prominence due to the shortening in 
lengch in one area and excess length and fullness in 
another. 

OVER SUPPRESSION AT WAIST 
The problem of over suppression at the waist on a 
side seam and under suppression beneath the bust 
and shoulder blade prominence is diagnosed by 
diagonal dragging folds from the side waist level to 
the prominence of the bust, stomach, shoulder blade 
and scat. This is illuscrated on a one-piece dress. 

(2) t 

( l ) t 

UP ...... ....... 
(l ) t 

(2)t _ 

(2)t 

CB 

To correct 
(I) Widen the side waist, tapering to nothing a t the 
hip level and UP. 

(2) Redistribute the suppression Lo the other darts 
beneath the bust prominence (BP) and shoulder 
blade according to the figure shape. 

CF 

(2) ... 
•======= 

( I) ... . . .. .. ... ... .. .. . .. . --
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Prominences of the upper torso 

The two main prominences of the upper torso are the 
bust and shoulder blades. Their variation is influ
enced by the wearer's posture and llesh distribution. 
A fuller and heavier bust often makes the wearer 
stand more erect and have flatter shoulder blades. 
whereas a wearer with a stooping posture may have 
more prominent shoulder blades and a Jess promi
nent bust. These figure variations will affect the 
garment width and length over the prominences and 
a lso the amount of suppression required. 

Bust prominence 

Some women vary from the average bust size of a B 
cup fitting. This would require the front bodice to be 
increased to decreased in both length and widrh over 
the area of the bust prominence. The example below 
for a fuller bust retains the same length at the 
adjoining seams. The CF lengU1 is altered but 
remains straight as this may be required as a mirror 
line or a front opening. (For a smaller bust reverse (1) 
to (6).) 

FULLER BUST 
The problem of a prominent bust is diagnosed by 
diagonal dragging folds radiating Crom lhe bust 
prominence, shortness of fabric length and width 
over the bust and insufficient dart suppression. 

To cm'l'ect 
(1) Plan t.be position where the extra fullness will be 
added by constructing a line perpendicular to the CF 
at the new bust level and anolher line from the new 
bust prominence (BP) to the end of the shoulder. 

(2) Reposirion the darts to these l ines. Extend the 
dart apexes to the BP. 

(3) Add parallelfullness at the bust level between the 
CF and the dart apex. 

(4) Re-align the wider side seam dare to the required 
level and shorten 2 cm to 4 cm from the BP. (The dart 
may require closing Lemporarily to redraw a straight 
side seam and match the back.) 

(5) Add fullness by inserting a wedge a1 the apex of 
the waist dart tapering lo nothing at the end of the 
shoulder. 

(6) Re-align the wider waist dart to under the new 
BP and shorten 2 cm lo 4 cm. (The dart may require 
closing temporarily to redraw a smooth waist seam.) 

(7) This is a comparison of the original and modified 
pattern. 
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Shoulder blade prominence 

The amount of prominence of the shoulder blade 
influences both the length and width ofa back bodice 
and the darL suppression. For women with very nat 
backs there is generally insufficient suppression for a 
shoulder dan. The small amount of suppression at 
the back shoulder scam can be eased on to the front. 
Those with prominent shoulder blades will require 
increased dart suppression. This example for flatter 
shoulder blades retains the same length at the 
adjoining seams. The CB length is altered but 
remai ns straight as this may be required as a mrrror 
line or a back opening. (For promi11e11t shoulder 
blades reverse (1) to (6).) 

FLA TIER SHOULDER BLADES 
The problem of Oaller than average shoulder blades 
is diagnosed by folds of excess fabric across the back 
due to too much length and width. 

To corl"ect 
(1) P lan the position where the surplus fullness will 
be decreased by constructing a line perpendicular to 
the CB al the level of the shoulder dart apex, and 
anoU1er connecting the shoulder and waist darts. 

(2) Split che back bodice between the shoulder and 
waist dart apexes. 

(3) On section (A) at the construction line level 
reduce parallel fullness between the CB and shoulder 
dart apex. 

(4) O n section (B) reduce the same amount as minus 
fu llness a t the shou lder dart apex tapering to nothing 
at rhe annhole at the constructed line level. 

(5) Subtract the parallel fullness on the lines between 
the o riginal shoulder dart apex at C and waist dart 
apex a l D by moving the poin ts C and D half the 
amount to be removed, on both sections (A) and (B). 
The lines will taper to nothing at the shoulder and 
waist seams. 

(6) Merge sections (A) and (B) at the line (C to D) 
between the shoulder and waist dart apexes (check 
that both the merge lines are of equal length). 

l+- ( 1) PATfERNPLAJ'\ 
.--....-._I - -l 

I - -- -----
1 (2)tspli1;;1i::ng:i1ii:in~c:-----
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(7) Delete the shoulder dart and ease in the 
remainder of the suppression on to the front shoulder 
seam between the notches to give shaping for the 
shoulder blade prominence. 

(8) Extend the sh01ilder seam a t L11e annhole Lo Lhe 
correct shoulder length plus O.Scm to be ·eased-in' 
between the notches. 

(9) This is a comparison of the original and modified 
patterns. 

Prominences of the lower torso 

The three main prominences of tbe lower torso arc 
the seat, side hip and stomach. Their variation is 
influenced by the wearer's posture. the tilt of the 
pelvis and flesh distribution. Their change in pro
minence can also affect the waist size and level. The 
following examples of pattern alterations are given 
for both the straight skirt and trousers as the meth
ods differ. This is because it is advisable to maintain a 
skirt CF and CB straight as it is often used as a 
mirror line or an opening, whereas a trouser CF or 
CB line can be cm at an angle and incorporates some 
suppression. 

Straight skirt modification for a prominent 
seat 

The prominence of the seat inOuences the contour of 
the back. The two following examples explain the 
pattern modification for a prominent and l1at seat. 

The problem of a prominent seat is diagnosed by 
the back skirt riding up caasing horizonta.l folds 
under the waist, tightDess over the prominence of the 
buttock, and the back skirt is too short and hangs 
away from tbe legs at the hem level. The side seam 
pulls backwards at the hem. The front skirt hem 
hangs Loo close Lo the legs. 
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To correct 
This correction maintains the same waist 
and side seam lengths. The CB length is 
increased but remains straight. The hem 
i.ncreases in width and remalns straight to 
finish parallel to the ground. 

(1) Plan the position where the extra full
ness will be added by constructing a line 
perpendicular to the CB at the waist dart 
apex and another line parallel to the CB 
from tbe waist dart apex to the llem. 

(2) Split the skirt between the dart apex 
and the hem parallel to t:be CB. 

(3) On section (A) al the level of the con
structed line add parallel fullness between 
the CB and the dart apex. 

(4) On section (B) at the level of I.he con
structed perpendicular line insert a wedge 
of lhe same amount of fullness, tapering to 
nothing at the side seam. 

(5) Re-curve the side seam between the 
waist and hip levels. 

(6) Add extra width by moving the lines 
between C and D (dart apex lo hem) half 
the required amount on both sections (A) 
and (B). 

(7) Merge sections (B) a nd (A) between the 
dart apex and hem. 

(8) (Optional) When a large amount of 
fullness is added this new dart is too large 
to fit well as the apex will become too 
pointed. The Gt is improved by reconnect
ing the new waistline and replacing the 
large dart with two smaller ones. 

(9) This is a comparison of the original 
and modified pattern. 
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Straight skirt modification for a 
flatter seat 

The problem of a Oatter seal can be diag
nosed by looseness of the back skirt over 
Lhe buttocks. The CB is too long, the back 
hem pulls against the legs. the side seams 
slant forward at the hem and the front hem 
pulls away from the legs. 

To correct 
This c01Tection maintains the same waist 
a nd side seam lengths. The CB length is 
decreased but remains straight (as this may 
be a m.inoT line or back opening). Tbe hem 
decreases in width and remains straight to 
finish parallel to the ground. 

(1) Plan the position where the fullness will 
be decreased. This is by constructing a Une 
perpendicular to the CB at the waist daTt 
apex and another line parallel to the CB 
from the waist dart apex to the hem. 

(2) Split the skirt between the dart apex 
and the hem p arallel to the CB. 

(3) On section (A) at the level of t11e con
structed line reduce parallel fullness 
between Lhe CB and the dart apex. 

(4) On section (B) at the level of t'be con
structed perpendicular line reduce the same 
amount of follness t apering ro nothing at 
the side seam. 

(5) Re-curve the side seam between Lhe 
waist and hip levels. 

(6) Reduce the width by moving the lines 
between C and D (dart apex to hem) half 
the required amount, on both sections (A) 
and (B). 

(7) Merge sections (B) and (A) between t11e 
dart apex and hem. 

(8) This is a comparison of the original 
and modified pattern. 
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Straight skirt modification for hip 
and thigh prominences 

Some women may vary in the width of 
their hips due to lheir bone structure. ll is 
also affected by the distribution of the 
muscles and flesh at the upper hip, hip or 
thigh levels. For some women with very 
wide hips and large thighs a skirt that is 
slightly flared at the side hero can be more 
complimentary than a straight skirt. 

PROMlNENT SIDE HIPS 
The problem of prominent side hips is 
diagnosed by tightness of the skirt at tl1e 
hip level on the side seams and the skirt 
riding upwards, causing creases below the 
waistline. 

To correct 
(1) Add ex:tra width to the side at the hip 
to hem level and taper to nothing at the 
waist, equally on the back and front skirts. 
(For smaller hips reverse this process.) 

(2) (Optional) If the lhigh girth is extra 
large increase the side seam width at the 
thigh level and add a sma.11 amount or flare 
to tl1e hem. 

Straight skirt modification for 
stomach prominence 

The prominence of the stomach is affected 
by corpulence and the width of the pelvis. 
This innuences the size of Lbe front skirt in 
the waist and hip widths, a lso the amount 
of suppression. The illustrated example is 
for a more prominent stomach. (For a 
flatter stomach the reverse modifications 
can be done ir the front waist needs to be 
decreased. Where the front wajst has to 
remain the same width use tlle method 
described for the Jlatter seat.) 

PROMINENT STOMACH 
The problem of a prominent stomach is 
diagnosed by the front skirt riding up. 
causing horizontal folds a t tlrn waist, aud 
the front skirt is Loo short and hanging 
away from the legs at the hem level. The 
side seam puHs forwards at the hem. The 
back skirt hem bangs too close to t.l1e legs. 
Often the front waist is too t.ight. 

------

CF 

FRONT SK.Off 

-- .. .. ....... ........ ......................... . ... ...... ............ .. 

(2) ---+ 

.. ............... -a - ............................... .... ....................... .. 

BACKSKlUT 

CB 



To correct 
This correction maintains the same back 
and side seam lengths. The front skirt 
length will increase bul remain straight as 
this may be a mirror line or require an 
opening. The hem increases in width and 
remains straight to finish parallel to the 
ground. 

(1) Add fu llness parallel lo the CF midway 
between the CF a nd waist dart. 

(2) Construct a line perpendicular to the 
CF al the hip level or over the fullest pro
minence. 

(3) Split the pattern between the dart apex 
and hem parallel lo the CF. 

(4) On section (A) at the constructed hip 
line increase the CF length by adding par
allel fullness. 

(5) On section (B) at the level of the con
structed hip line add the same amount of 
fullness a nd taper Lo Dolhing at the side 
seam (if necessary smooth the side seam). 

(6) Merge sections (A) and (B) between the 
hip level a nd hem. (Check that the merged 
lines are of equal lengU1.) 

(7) fnsen a new dart, or two dans. from 
the waist seam according to the required 
front waist measurement. 

(8) This is a comparison of the original 
and modified patterns. 
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Trouser modification for seat prominence 

The pattern modification of Lrousers differs from 
that of skirts because the CB and CF seams do not 
have to be positioned on the straight grain or used as 
a mirror line. Therefore the length of these centre 
lines can be increased or decreased, as well as the 
width of the trouser fork. The following are examples 
of increasing for a larger than average seat promi
nence. The reverse can be undertaken for smaUer 
prominences. 

PROMINENT SEAT 
The problem of a prominent seat is diagnosed on a 
trouser by tightness across the back butrocks. The 
crutch length of lhe CB seam is loo short and pulls 
the CB waist downwards. 

To cor,.ect 
(1) Lnsert a wedge by adding fullness a l the hip level 
a l the CB, tapering to nothing al the side seam. 

(2) Smooth and correct the side seam at 1be hip level. 

(3) Widen the inside leg at the crutch level and taper 
to nothing al the knee level. 

(4) Widen the CB seam at the hip level and taper to 
nothing at the waisl. 

For a natter seat reverse the process (1) to (4). 
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Trouser modification for hip and thigh 
prominences 

The problem of prominent side hips and thicker 
thighs is diagnosed on rrousers by tightness at rhe 
side hip and lhigh levels. 

To correct 
(1) Widen the outside seam of the back and front 
trouser at the hip. knee and hem level, tapering to 
nothing at the waist. 

(2) Re-centre the crease line between the inside and 
outside scams. 

(3) {Optional) For very large thighs also add extra 
width to the inside leg at the crutch level wpering to 
nothing al the knee level. 

CF 
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Trouser modification for stomach 
prominence 

The problem of a prominenr stomach is diagnosed on 
a trouser by tightness across the front waist and hip 
areas. This oflen causes difficulty in fastening the 
trouser. The fron t length is short as the waist line 
pulJs downwards at the CF. 

To correct 
(1) Plan the position of the Uncs where the pattern is 
to be split, across at the knee level and the centre 
crease from the waist to knee. 

(2) Split the pattern into three sections (A), (B) and 
(C). 

(3) Merge the side section (A) to the lower leg (B). 

(4) Pivot the CF section (C), al the inside knee pivot 
point. to increase the waist the required amount. 

(5) (Optional) Raise the CF waist and taper to 
nothing al the dart or side waist. 

(6) (Optional) Widen the inside leg and taper to 
nothing at the knee level. 

(7) Replace the dares with pleats to give the required 
measurements. 

(8) This is a comparison of the original and modified 
patterns. 
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CAD TECHNOLOGY FOR 
CUSTOMISATION 

Computerised made-to-measure systems 

Developing and fast growing segments of the apparel 
industry include made-to-measure (MTM) and mass 
customisation. Ne\v technology in Lhe apparel 
industry has had a great impact on garment manu
facture. especially in the field of made-to-measure. 
Not only has it enabled quick response to customer 
demands, it has also enabled the manufacturer to 
produce designs tailored to individuaJ requirements. 

The concept of made-to-measure has attracted 
much attention and differem levels of automatic 
MTM manufacturing projects have been carried out 
wor.ldwidc. Computerised made-to-measure patlern 
drafting software is implemented either by pro
gramming the traditional tailor's code methods or 
applying allerations to standard graded patterns. 
The basic strategies necessary for a MTM clothing 
system are: 

( 1) A consistent measuring meU1od required to take 
measurements for individual customers 

(2) A complete set of size charts with different size 
ranges fo r categorised figure types. which 
should provide measurements fi.)r the standard 
sizes 

(3) Individual sets of garment patterns for the 
standard sizes, which should accurately reflect 
the characteristics of the categorised figure 
types and measurements in the corresponding 
size charts. 

Before inlplementing computerised pattern altera
tions for figuration on a commercial CAD system, a 
large database with reference to the standard graded 
patterns, the alleration movements and relevant 
information needs 10 be generated. There are many 

difficulties in creating grade rules and alteration 
movements, especially for tJ1e bust suppression and 
the shaped sleeve, in order to obtain sophisticated 
patterns with a good fit for MTM clothing 

When making an alteration plan for figuration 
through the creat.ion of a personal meastu·ement 
alteration chart, the subject's figure type should be 
categorised accurately and the standard graded 
blocks at the nearest size selected correctly. This 
scheme may enhance t:he efficiency and the quality of 
pattern alterations, because it is not necessary to 
carry out the practical procedures of cuning, 
spreading and/or overlapping the pattern pieces. The 
new system, together with its developed pattern 
alteration strategies, allows pattern designers to 
generate the MTM patterns using commercial CAD 
;ystems available on the market. The pattern data
base for different figu ra tions can be extended 
gradually in order to improve the speed and effi
ciency of CAD production. 

All the major CAD/CAM vendors have developed 
solutions to ease the production of customised gar
ments: Assyst Bullmer·s made-to-measure soflware 
and their Procut 50 l cutting table, Gerber's Accu
mark made-to-measure software and their newest 
cul ting table the GTx I. or Lcctru 's Fit net software 
combined with their Topspin cutting table. These 
solutions olTer a customised garment lo be manll
facturcd in a time equivalent to that of a mass
produced garment. 

The following sections focus on CAD software 
developed by Gerber Technology. The family of 
software reconciles pattern design, grading, made-to
measure, marker making and advanced 30 paltern 
design systems. The system user interface is via 
Windows 98/2000 or NT euvfronment. The software 
features provided by this system enable integration of 
all modules. 



Configuration and alteration points 

To operate within the made-to-measure module, 
specified Lriple a!Leralion munbers are allocated to 
points on the respective2D pattern piecesO:;igw·e4.3). 

Withjn this example the start number 100 is 
applied Lo the back piece. 200 to the fronl 300 to the 
sleeve, etc. These configuration points are set up in 
the alteration library st0red wit bin Lhe CAD system. 

The pallerns are stored within the Accumark 
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database and visually displayed within Lile PDS2000 
software module. 

The alteration grade-rules are defined in the 
alteration table. Alleralio11 niles can be applied to 
both left a nd right pieces or selected only for the left 
or right. Different amounts can be applied also Lo 
both left and right pieces via the alteration file. There 
are four basic movements available for alteration 
rules. 
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Figure 4.3 Allocation ot alteration numbers 

STAGE I: MOVlNG A SJNGLE POINT 

AL TERATJON EDITOR STORAGE AREA C: MTM RULE 1 OF 1 
~~~~~~~~-

NAME: BLOUSE 
ALTERATION RULE NAME: 1 POINT PIECE USAGE BOTH 

ALT TYPE FIRST POINT SECOND POINT MOVEMENT X% MOVEMENT % Y 
X Y MOVE 256 256 0 100 

Figure 4.4 Moving a single point 

Selecting the X and Y move in the alteration type 
field. Lhen defining the same alteration point nwnber 
for boLh F IRST POINT and SECONp POINT. will 

allow the lines from the next gradepoi.nts to create U1e 
alteration according to the percentage set in tbe 
movement field (Figure 4.4). 



188 Pattern modification for garment size and fit 

This data is input into the Gerber Accumark 
alteration me found within the system management 
module. When activated the alteratio n rule is applied 
to the pattern piece. The change is visible as a doned 
line in Lhe illustration Lo the right. 

STAGE 2: MOVING A LINE PARALLEL WITH 
OFFSET 

ALTERATION EDITOR STORAGEAREA_C_:~_M_T_M~R_U_L_E_1_0_F~2 

NAME: BLOUSE 
ALTERATION RULE NAME: LINE OFFSET PIECE USAGE BOTH 

256 

----------

ALT TYPE FIRST POINT SECOND POINT MOVEMENT X% MOVEMENT %Y 
X Y MOVE 254 255 100 0 

Figure 4.5 Moving a line parallel with offset 

Selecting the X and Y move in the alteration type 
field. then dcfo1ing the TWO END point numbers fo r 
both FIRST POINT and SECOND POINT, allows 
Lhe lines from the next gradepoints to create the 
alteration according lo the percentage set in the 
movement field (Figure 4.5). 

The line is offset from the value set within the 
altcrarion file from the specified point numbers. The 
alleration is seen as a dotted line in the illustration to 
the right. 

STAGE 3: PIVOTING A LJNE WlTH 
LINE-EXTENSION 

ALTERATION EDITOR STORAGE AREA C: MTM RULE 1 OF 3 
~~~~~~~~-

NAME: BLOUSE 
ALTERATION RULE NAME: PIVOT EXT PIECE USAGE BOTH 

ALT TYPE FIRST POINT SECOND POINT MOVEMENT X% MOVEMENT % Y 
CW EXT 256 254 0 100 

Figure 4.6 Pivoting a lfne with extension 

255 

Selecting the CW EXT move in Lhe alteration type field. 
then defining Lhe FIRST POINT and SECOND 
POlNT. will cause the piece to pivo1 at the line or the 

rtrs1 point up to the second point (CW) clockwise or 
(CCW) counterclockwise around the piece. according 
to the percemage set in the movement field (Figure 4.6). 
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The line 1s pivoted at the specified poinL Tbe pivot 
li11e and the next line segment are e>-'tended lo create a 
new inlerseclion. T he alteration is seen as a dotted 
line .in t be illustration to the right. 

STAGE 4: P rYOTING THE LINE WITHOUT 
EXT ENSlON 

ALTERATION EDITOR STORAGE AREA C: MTM RULE 1 OF 4 
~~~~~~~~-

NAME: BLOUSE 
ALTERATION RULE NAME: PIVOT NO EXT PIECE USAGE BOTH 

256 

ALT TYPE FIRST POINT SECOND POINT MOVEMENT Xo/o MOVEMENT % Y 
CW NO EXT 256 254 0 100 

Figure 4.7 Pivoting the line without extension 

Selecling the CW NO EXT move in the alleration 
type field, then defining the FIRST POJNT and 
SECOND POINT. will cause the piece lo pivol al Lhe 
li11.e of Lbe fi rst point up lo lbe second point (CW) 
cl.ockwise or (CCW) coumerclockwise around the 
piece, according to the percentage set in the move
ment field (Figure 4. 7). 

The line is pivoted al lhe specified point. The pivot 
line retains the same lenglb. however the next line 
segment is extended and also pivoted lo create a new 
interseclion. The alteration is seen as a do lled line in 
the illustration to the rigbL 

256 

-- ---1 

2.54 

-----i 
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Made-to-measure garment alteration 

To make garment alterations to the blouse. modi
fications to the pallem pieces can be combined into 
one alteration rule. Figure 4.8 illustrates lhe le11gth of 
the blouse. 

ALTERATION EDITOR STORAGE AREA C: MTM RULE 7 OF 7 

NAME: BLOUSE 
ALTERATION RULE NAME: LENGTH PIECE USAGE BOTH 

ALT TYPE FIRST POINT SECOND POINT MOVEMENT X% MOVEMENT o/oY 
X Y MOVE 155 156 100 0 

XY MOVE 254 

XY MOVE 350 

Figure 4.8 Changing the length of the blouse 

Altenuions have been made to the lengths 
of the pieces. The back and front lengths 
have increased 100% of the value set. The 
sleeve lengtl1 has increased 50% of the 
value set as set up within Lhe alteraLion file. 
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The made-to-measure CAD interface 

The previous section focused on lbe importance of 
the alteration file and the options allowed. This sec
tion will focus on the use of Accumark- MTM soft
ware as the a lteration interface for u single step order 
entry system used for automatically generating <I n 
MTM garment. 

The order entry form (Figure 4.9) allows specific 
customer data including fabric type. garment model. 
measurements and alterations. The MTM alteration 
amount is defined according to customer fiL and 
identified by the posture such as erect. head forward. 
round back, sloped shoulders. The garment type can 
be selected via pull down menus for garment types 
such as jackets, tr ousers, shirts, blouses. etc. Ln the 
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size field a basic size, Lbe close::.t size to the customer's 
individual measurements is indica ted. The quantity 
of orders can be selected: however. in an MTM 
environment a single order is usual. Modifications lo 
garment styles such as length pocketS. lapels and 
vents are stored within the model options and can be 
displayed (Figure 4.10). This information is stored 
within the system management module within 
Accumark. When the order is finalised it is submit1ed 
to a batch file for automaLic marker planning (Figure 
4. 11 ). Tbe batch process is carried out automatically 
as a background task. or manually via Aulomark 
using 'Sliding Lay Rules· as a placement strn1egy. 
The marker plan can then be sent directly to an 
automatic single-ply culler (Figure 4. 12). 
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Marker making using the batch process 

Figure 4.10 Pattern pieces dis-
playing alterations Figure 4.11 Pattern pieces on the marker plan created from the automatic batch file 

Figure 4.12 Automatic single-ply cutting DCS1500 (Photograph by permission of Gerber Technology) 



Advanced 30 pattern design systems 

Developments within computer-aided design ror 
fashion, clothing and \isualtsatio.n have been realised 
in the development of 30 software. Offering the 
designer a \'irtual prototyping system has been an 
active research area for many years. Despite being 
applied through other commercial industries. its 
development for use within the clothing industry has 
met many research challenges. However, by pre
senting recent developments within this \irtual 
environment the 3D picture become!> much clearer. 

In relation to pattern design lhe ability to move 
from 2D to 30 is perhaps the area of most interest. 
The creation of 20 paucrn shapes that can be 
wrapped around a virtual mannequin fits nicely 
wiU1in the 2D CAD pattern development application 
used within the industry. To move on from this point 
of development seems the most likely acceptable way 
forward for the designer and pattern maker. 

Gerber Technology, one of the leading CAD ven
dors througholll the world, are nO\\ offering the 
APDS-30 virtual draping program, which has been 
developed by Asahi of Japan. Open-system archi
tecture allows the APDS-30 softwure to connect 

CAD technology of customisation 193 

seamlessly with the PDS 2000 pattern module, 
enabling pattern makers to import styles and models. 
thus making pattern modifications easier to achieve. 

Developments within 30 body-scanning systems 
capable or producing anthropometrics data offer a 
direct link lo 30 design and pattern making. The 
technology of body scanning is quite new but interest 
is high as it could revolutionise the way people shop 
for cloll1ing. Companies constantly developing 
automated sizing surveys in 'real time· can also use 
the accumulated information. 

JD WlRE FRAME MAN EQUIN 
Software development within the Gerber Technology 
APDS-30 system allows the pattern maker lo move 
from a CAD 2D environment to 30 and back to 2D. 
A digita l representation of a tailor's mannequin 
(Figure 4.13) created by means of a 30 digitiser is the 
start point for further developmen~. Combined "ith 
improvement:. in body scanning techniques, a true 
representation or the human form can be realised. 
although for commercial fit the garment industry 
creates sizes to fit the average person. 

Figure 4.13 Default mannequins 
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CUSTOMISING THE MANNEQUJN 
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A standard size simulated dress form model can be 
selected, and personalised body measuTemcnts are 
inpul. Measurements on the form relate to bust, 
waist, hips, and nape to waist, etc. 

VISUAL CHECK OF THE 20 PATTERNS 
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The example above displays a visual check of the set 
of2D patterns oftbe ladies blouse. These blocks have 
been modified in PDS2000 Gerber Teclrnology soft
ware. 

VTSUAL REALISATION 

The example above displays a visual check of the 
newly created form. The origiJml form is displayed on 
the left; lhc new form is displayed with the person
alised measurements. 

VIRTUAL SJM ULATlON OF THE 3D BLOUSE 

The example above displays lhe approved 2D pat
terns transferred into the 3D APDS-3D Gerber 
Technology software and mounted on to the new 
form created from the personalised mcas1.1remenLs. 
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Creating block patterns 
From Lhe new personalised mannequin, block pat
terns can be created automatically. These c:.111 be 
viewed in PDS2000, 2D format. and either stored or 

modified to create a 11ew style. This example 
demonstrates 3D to 2D block pattern application. 
Commercially manufactu rers use block paLLel'T\S they 
have developed in 20. 
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Part 5 

Computerised marker making systems 

MARKER MAKING AND LAY PLANNING 

Part 5 considers how marker making and lay plan
ning can minimise fabric wasle and help match fabric 
st1ipes and check pattern repeats. The application or 
computerised cut order planning, fabric spreading 
and cutting technology then follow. This Pan covers: 

• Assessing fabric widths and material utilisation 
• Markers for striped and check fabrics 
• Variation in fabric spreading methods 
• Cut order planning 
• Computeri:.ed fabric spreading and cutling. 

Computer assisted grading and marker making sys
tems along with computer driven cutting systems 
have been avai lable in various forms for many years. 
Improvements in hardware and soft\\are perceive 
system workstations operating through Microsoft 
Windows 95, 98. 2000 NT (networked). Owing LO the 
decreasing cost of hardware, competition among 
CA D vendors for bu iness in the appnrcl industry is 
very keen. 

Fabric widths and material utilisation 
The main selling point of computerbed grading and 
marker making systems bas always been the savings 111 

fabric, achieving a high percentage of material ulili
sation. CAD systems can grade pa ltern pieces with 
various degrees of sophistication und speed. There arc 
two methods of making markers within most systems: 
interactive and automatic. For either method. data 
relating to the marker is set up in a file. The file 
contains information such as the style, number of sizes 
required, material width. b locking (selling an 
allowance around the piece for check fabrics) or 
bulTeringallowances(smaU cut ting allowances}. and ir 
required nip and rotation restrictions. 

The interactive method relies on the user to posi
tion the required pattern pieces over an image that 
represents the cloth on screen. The pieces to be placed 
nre displayed in a matrix menu eiU1er individually or 
in tabular form. Each size can be shown in a different 
colour. in outline or as a filled block. Pieces can be 
brought into the marker and placed according!) and 
can be automatically positioned to the edge of the 
cloth or the next piece. taking into account any 
blocking or buffering allowances. The production of 
Lhe most efficienL layplau depends on the ability of 
the user Lo produce an economical lay: thus the sys
tem is a tool for lhe skilled technician (Figure 5.1 ). 

Fabric widths can be changed Lo accommodate 
variations in fabric deliveries. If a marker has been 

Figure 5.1 From pattern digitising to marker making to plotting (Photographs by permission of Gerber Technology) 
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produced and stored for a similar garment. it can be 
retrieved and displayed on screen for guidance. 
Alternatively the marker can be copied. 

It is possible to split a component pattern piece 
within n marker Lo improve fabric utilisa tion. The split 
can be vcnicul, horizontal or at <lnY specified angle. 
and seam allowances :.ire automatically udded to the 
piece. Exnmples of split pieces may be found on under 
collars and facing pieces. T he length of fabric used and 
the percentage efficiency are monitored and displayed 
on screen as the pieces are arranged. A target effi
cienc} can be preset to act as a g111dc lo achieving lhe 
expected percentage atilis::nion. 

Markers for striped and check fabrics 

Markers can be produced for striped and checked 
fabrics. Multiple stripe or cbeck repeats can be spe
cified within a fi le on the CAD system. Ma1cb.ing 
points are digitised on to the pattern pieces and the 
system constrains pieces to be placed in the marker 
on a check or stripe repeat. Matching points can be 
positioned so that checks and stripes are matching on 
rela tive parts of the garment. 

Tbe automatic method or marker makjng requires 
the user to input a targel time fo r the marker to be 
made automatically. 1l1e system automa1icn lly cal
culates a nd saves lhe most efficient ma rker in the 
time a llowed. The most eflicient marker can then be 
passed on to the interactive section of the program to 
be modified in line with the company's marker 
maki ng methods to improve efficiency. The auto
matic melhod is mostly used for lirsl costing mar
kers. M arkers can be queued and run in a batch lile, 
fo r exa mple overnight. Markers that ure produced 
automat ically or interactively can be plotted (printed 
out) or can be transferred to on au tomatic cutter. 

Placement strategies for fabric type and 
matching 

T he example in Figure 5.1 is a marker plan of the 
ladies blouse, planned on a width of I 12cm plain 
fabric usable width. The marker efficiency achieved is 
84.60%. The purnmeters for the fabric type ( lay limit) 
are two-way fabric with no buffering (pieces are 
touching bUL not overlapping). 

The example in Figure 5.3 is a marker plan of the 
ladies blouse, planned on a width of I 12crn usable 
width of fabric that is pattern checked with a 6cm 
repeat; the markings are visible on the perimeter edge 
or the marker. The marker efficiency achieved is 
74.60%. The parameters for tbe fabric type (lay limit) 
arc two-way fabric with no bulTering or blocking. 
The reduction in fabric utilisation relates to the 
constraints placed upon certain pattern pieces to 
ma tch either to the fabric or Lo each other. 

Planning markers 

In planning markers it has been found good practice 
to combine small and large sizes evenly. because 
material savings are then made. The combiua ti on 
provides a greater variety or pallelll pieces to fi t 
together more compactly. Marker planning should 
combine the largest number or garment sizes accep
table within the constraints or tbe cuuing table. 

Material uliJisation statistical data must be gath
ered to support planning decisions. This can be 
categorised by pattern style. fabric widtb. and pat
tern layout a nd garment ratio per marker. The 
arrangement of pieces is ofrcn controlled b}' the 
spreading method of the fabric, for example. race up 
one-way, face up lwo-way. face-to-face two-way. 
face-lo-face all paiJs one-way a nd face-to-face within 
pairs one-way (Figure 5.4). 
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Figure 5.3 

Fabric spreading methods 
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Figure 5.4 

There are widths of fabric best suited to a style of 
garment and combination of sizes. Research by 
apparel manufacturers can be carried out identifying 
the best fabric width relevant to garment styles pro-
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duced. A range of sizes is used to calculate Lhe most 
suitable width. The following rules can be identified 
otTering the best success rate in achieving a high 
material utilisation: 

(I) The combination of the most sizes allowed in 
any marker 

(2) T he combination of small and large sizes in the 
marker 

(3) Try to obtain the fabric in the most favourable 
width. 

Longer marker spreading saves fabric end losses and 
labour costs, particularly when automatic high-speed 
spreading machines are used. 

Optimising markers 

'Optimising' markers must be clearly differentiated 
from planning procedures and marking. Optimisa
Lion refers to finding the best combination of sizes, 
garments to be marked per size. and usable material 
width and ply heighL to enable the most economical 
cutting, considering bolh material and labour cost. 
Optimisation in marker making involves finding the 
best arrangement of pattern pieces in achieving a 
good fabric utilisation, working with the style and 
constraints set. Computerised cul order planning 
software integrated within the marker making and 
lay planning procedures is a significant way of 
achieving further material savings. Cut order plan
ning enables the automatic calculation of the best 
marker making solutions. lo determine which is the 
best set of markers required for processing the 
orders, with the lowest overall cost, with automatic 
calculation of the best spreading solution, and sup
plying the optimum cost savings. 
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Computerised fabric spreading and cutting 

With the introduction of material utilisation systems. 
the qua lily of lhe spreading functions has improved 
to meet the standards set. Today's cut order planning 
software is capable of scanning cloth inventories and 
making use of smaU fabric rolls. Eberly ( J 990) has 
stated that spreading losses a re always good areas of 
research for cosl saving. Advances in automation 
have solved these problems, with the development of 
automatic fabric spreading machines. Fabric roUs 
can be loaded and threaded manually or auto
matically. Using carousels that hold ten or more 
fabric rolls allows for automatic loading of material 
in the sequence required for the particular order. 

With spreading problems largely being overcome. 
suppliers are directing attention to fabric fault man
agement, which is also being automated. Fabric 
fau lts have a great innuence on the speed of 
spreading fabric; defects, damages and width varia
tions restrict material utilisa.tion, resulting in sub
standard garments and re-cutting of garment parts. 

Gerber Technology originally developed compu
terised cutting 30 years ago. Gerber Technology, 
Lectra, and Bulmer, have now developed the new 
generation of cutters. a ll with the main objective of 
integrating with the pre' iously mentioned area of 
CAD (Figure 5.5). 

Figure 5.5 Automated cutting (Photograph courtesy of Gerber Technology) 



Part 6 

Product data management systems 

Part 6 views the evolution of communication via lhe 
Internet and the impact on quick commtmicaLion in a 
global marketplace. Software companies have rea
lised the opportw1ity for them to develop new tech
nology systems to support the complfoated product 
development processes within the apparel industty. 
This Part covers: 

• PDM systems 
• Organisation of design data 
• Form administration 

The migration of British apparel manufacturing 
industry is becoming apparent, with offshore manu
facturing the strong competition. Offshore locations 
are increasing, offering low-cost products. A global 
marketplace has now emerged as protective tariffs 
are altering, and existing sourcing strategies and 
decision making are increasingly challenged. Th.is 
movement of production locations offers opportu
nities and consequences to the garment industry. One 
major facto r that needs to be addressed is ·quick 
communications response': information flow from 
consumer to retailer, to manufacturers and suppliers, 
and the ability to be flexible within this chain of 
information. 

European companies are finding competition 
strong against low-cost economies such as India and 
China, especiaJly when the latter is investigating 
heavily 10 restructure the garment sector. As a 
result, what are left in the Biitish and European 
Market are the managerial, design, and product 
development departments. wiU1 productiou and 
quality control/assurance offshore. Within this 
situation, it is now of paramount importance to 
have a seamless, timely and coherent line of data 
communication between these far reaching aspects 
of garment manufacture. 

Product data management systems developed by 
Gerber Technology, who were the pioneers of the 
original garment specification system, have become a 
standard for this aspect of CAD and communication 
technology. Further developments now see a new 
generation ofWeb-based PDM systems. The Internet 
is now becoming the mode of communications and 
information control. 

PDM SYSTEMS 

PDM systems have been developed to help faci.litate 
communication and to accelerate the co-ordination 
of the product development cycle. This is made 
possible by the ability to communicate, via the Web 
or Internet, from a single database of product related 
information. Visual data combined with text data 
can be accessed throughout lhe world (a valid secure 
password and Internet, lntrnnet access is required). 
Company data security is achieved via licensed soft
ware. PDM systems are rich in functionality, with 
costing, BOM (bill of materials), size specification 
sheets, construction details, vast image import cap
abilities allowing scanned images, digital photo
graphy, video (MPEG) and .muLLi-Janguage 
capabilities. 

Elec1ro11ic data can be shared between different 
locations at any precise moment - ·real time'. Mod
ified data is instantaneously updated, thus allowing 
remote sites new infonnation with little delay. Past 
studies have highlighted that most individual 
departments within the cycle spend as little as 20% of 
U1eir time actually designing and developing their 
products, while the remaining time is consumed by 
looking for necessary information. Often data cannot 
be found or is not up to date and requires duplica
tion. 

Gates (1999), outlin ing tbe need for the ·paperless 
office', states that lhe move from paper to electronic 
forms is a vital step in the evolution of a modern 
organisation's ue,rvous system and adds that 'once 
such a system is in µ lace it is easy to build on and can 
provide the basis for eliminating internal paper 
fonns' which slow down admi nistrative tasks, create 
bottlenecks and minimise the overall efficiency of 
employees. 

Manufacturers are restricted to a rigid timetable, 
making sure the order placed meets the in store date. 
Late shipments can mean a loss of sales. Therefore 
the development process must conform to a strict 
timetable. PDM systems can manage tbe critical 
path, which helps keep track through reports on the 
progress of each product and by identifying potential 
problems. This technology system can identify how 
manufactur ing can improve response to customer 
demand, enabling the supply chain to respond in 
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terms of performance to the demands of customers. 
Internet based PDM systems currently available 
include one from the French company Leclra, whose 
PDM software is named Gallery and allows product 
design to pack.aging development, with construction 
of garment collection books, while efficiently evalu
ating costs and strucLUring data. Lectra offer a 
variety of CAD/CAM modules that all integrate. 

Freeboarders are a leading developer of globnl 
supply-chain technology. Their software automates 
the design, sourcing and delivery process by enabling 
customers to find the competitive prices and open 
capacity at factories, and RFQ (request for quotes) 
where manufacturers quote a price for a job. There
fore retailers will be able to shop around for a 
manufacturer who can offer a keen price and has lhe 
capacity and time for production for an order to be 
processed. 

Assyst, the Gemrnn based company. offer software 
for the sewn goods industries for darn communica
tions. Internet and Extra net networking. Assyst offer 
a variety of CAD/CAM modules that all integrate. 

Organisation of design data 

Operating as a central data depository. PDM systems 
combine all style information. including photo
graphs, block patterns, fabrics, trims, size specifica-

~GERBER 

lions and sketches. By having visual explanatory 
style sheets instead of copied text-orientated sheets, 
comm unication internally and with third pa.rties 
becomes much easier (Figure 6.1). This continues to 
expand into the e-commerce, business-to-business 
(B2B) world. 

Prior to the design research phase. a targel plan for 
each season is created (critical path). A module or the 
whole of the product development cycle is listed into 
individual tasks thal can be assigned a time limit. 
PDM systems have a 'checklist' in which this can be 
carried out electronically. ff tasks are not completed 
within a predefined time. an email can be triggered to 
the person(s) responsible. The retailer and supplier 
can also participate in live, ongoing development of 
the design critical path. Third parties can also be 
included, for example suppliers of fabrics/trims. This 
application also creates a daily electronic ' to do list' 
for all people involved. further automating the pro
cess. The interface between CAD/CAM systems is 
seamless, allowing a free flow of technical data; 
examples of this are shown below. 

WebPDM™ 

Figure 6.1 Example of WebPDM Folder summary (Photograph by permission of Gerber Technology) 



Form administration 

STYLE SUMMARY SPECIFICATION 
Example of the ladies blouse product style summary 
form using Classic PDM. Integration of design gra
phics. imported from a scanner. digital camera and 
photographs, is supported. 

GRADING CHART/SIZE MEASUREMENTS 
SPECIFICATION 
A database of grade rules, points of measurement, 
jlJustrations and tolerances can be imported in the 
form of standard block data or individual style data 
into a series of quality adminislration forms. The 
creation of these standard libraries helps reduce 
queries and misunderstandings which occur between 
retailer and manufacturer. 

A few of the many functions a nd benefits include: 

• The ability to automatically calculate finished 
garment dimensions using either decima.I or frac
tional notation, and convert between metric and 
imperial measurement units. 

• Automates the development of finished garment 
dimensions. 

• A variety of form Layouts are provided, to meet 
specific requirements. 

• Automates the verification of sample garment 
measurements. 
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CAD/CAM CUTTING ROOM 
SPECIFICATION 
Pattern data and lay plans dara can be 
imported from a generic CAD/pattern 
design system. These include Accumark. 
and virtual draping systems, namely 
PAD systems and the APDS3-D module 
from Gerber Technology. 

REVIS.lON HISTORY 
SPECIFICATION 
PDM systems have the ability through 
the ·revision history' to track changes 
made to the product, logging who did 
what, at what time and date. 
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Appendix I 

Index of technical terms 

Definitions are given on the pages shown. 

Alternative grade reference line 68 Nest of graded panerns 61 
Balance 166 Notch 92 
Balance marks 25 Outer edge 128 
Block pattern 25 Patterns l 
Break line 128 Pattern drafting 22 
Break point 128 Pattern grading 61 
Button stand 128. 155 Pattern plan 97,98 
Collar fall 128 P itch (of sleeves) 172 
Collar stand 128 P leats, box, invert, knife, sunr ay 101 
Cursor 94 Pocket bag 112 
Dart manipulation 116 Patch 111 
Dart underlay 117 lnset 113 
Design details 97 Piped or Jetted 112 
Digitise 95 Production pattern 97 
Dtill hole 92 Production tolerance 8 
Ease allowance 8, 28 PorportiouaJ measurement system of pattern 
Ease in 141 drafting 40 
Facings 155 Revers 128 
F ish-eye dart 135 Roll line 128 
Flaring 24 Sample garment 97 
Garment balance 25 Seam allowances 129, 151 
Gathering 100 Seat angle 169 
Grading increment 61 Sectional increments 61 
Grade points 62 Stance 165 
Grade reference li11e 62 Stay 112 
Grnde rule 63 Stitching line 150 
Grade rule table 64 Suppression 23,27 
Grain line 20, 28 Underlay 101 
Hem allowance 154 Waist band 114 
Inlays 152 Warp 28 
Lay plan 97 Weft 28 
Made-lo-measure 186 X and Y axis 20 
Master pattern 61 X and Y co-ordinates 62 
Mirror line 22 Zero point 62 
Modelling 21 Zip guard 114 
Multi-grade reference lines 68 

207 



I ntentiona I ly 
Blank 



Appendix II 

Miniaturised block patterns 

T hese miofaturised block patterns are 33.33% of the 
original size 12: 

Fitted bodice 
Straight sleeve 
Trouser 
Straight skirt 

Semi-fitted sleeve 
Semi-fitted one-piece dress 
Blouse 
Knitted top 

The following procedure is suggested for digitising 
them into a computer program and plotting al 300% 
to produce a full-scale size 12 block pattern. The 
method may vary according to different computer 
programs. 

(1) Trace the miniature block pattern. 

(2) Digitise the traced pattern. Use grade rule 1 
(X = 0, Y = 0) at the cardina l points with a ' no 
smooth' a1Lribu1e. This will maintain correctly 
defined corners at the adjoining seams. 

(3) Plot Lbe digitised pattern at 300% for a fuU
scale s.ize 12. 

(4) Check all the measurements of the size 12 pat
tern and check lhat Lbe adjoining sl!'ams match. The 
curves may require red rawing for a smooth line and 
the notch size may need adjusting either iu a pattern 
design system or manually. 

(5) D igitise the corrected size 12 pattern with all the 
required grade rules. Alternatively these can be 
added within the computer program. 
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Fitted bodice 
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Trouser 
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Trouser contd. 
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Semi-fitted one piece dress 
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Semi-jl1ted one piece dress contd. 
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