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The Basic Knowledge and Principles of Grading
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Measurement and Basic Knowledge of Grading
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MEASUREMENT

Measurements must be taken correctly in order
to make a dress with a perfect fit. A person whose
measurements are to be taken should be wearing all
necessary underwear neatly and stand at ease. A string
of cord or a piece of tape is tied softly around the waist to
mark the waistline.

The base patterns of the front and back
bodices are drawn on the basis of bust and neck-
waist measurements. But if measurements
are taken of places marked in the illustration
(Figure1-1), you will be able to make a better assessment

of the finished patterns and economize time for fitting.

TAE BASIC SIZING

The problem of sizing arose with the development of
the production of ready-made garments at the turn of
last century. If manufacturers were to cater for public
demand, a detailed investigation of the range of sizes
within a country was needed. In 1940 a survey was set
up in the United States to measure the American female.
This survey covered a sample of 10,000 women using
sixty measurements. A similar survey was carried out in
the United Kingdom in 1950 using a sample of 5000 adult
females and thirty—seven measurements. These produced
very similar results and are now the main source of data
for sizing and grading systems in these two countries.

The data and results of the British survey were published
in a book called Women’s Measurements and sizes by W. F.
F. Kemsley (HMSO1957). In this book there are comments
and a number of comparisons with the American survey, and
also with the Dutch. The main result of the survey was that it
produced a set of measurements for the “Statistically average

woman’.
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(1) B——155~165cm.

(2) IEH——166~178cm

This average figure represents the highest percentage
of the population. The survey team recommended the
categorization of the survey sizing data in the form of
several size charts.

The size charts in the survey provide vital information
which enables manufacturers to select and cater for
specific areas of the population. First, the type of garment
will have a great influence on the number of sizes
required and, second, the type of material will also affect
the sizing. A loose fitting garment will not require as
many sizes as a skin—tight garment, and a woven fabric
will require more tolerances than a stretch fabric.

Another aspect of the situation is the number of styles
needed. If only a single style is required, a manufacturer
and retailer would find it economic to stock a greater
range of sizes. Conversely,if many styles are required
the opposite applies, This is affected by the number of
different colours and material designs used.

To narrow down options available,a manufacturer will
usually select a limited area of the market and cater only
for that area.Having decided on the area, the next step is
to construct a basic size chart for that market.The market
will be chosen by:

1) The age group.

2 ) The figure size.

3 ) The type of garment.

The first step in constructing asize chart is to decide
the increments between the sizes,Where there is a hip or
bust girth in the garment it is generally used as the code.

It must be noted that the survey covered a wide range
of ages from 18 to 65 years. The data was divided into
three age categories:

1) 18 to 25 years.

2) 26 to 35 years.

3) 36to 65 years.

HELGHT ANALYSIS

The next factor to be considered in the basic size chart
is height, i.e., which height to cater for and what height
increase there should be between sizes, if any. The survey
divided the population into three basic height groups:

Women

1) Short-below 155¢m

2 ) Medium—from 156 to 170cm

3) Tall-above 170cm

Men

1) Short 155 to 165
2) Regular 166 to 178
3) Long 179 to 185
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These classifications will mainly affect the vertical
garment measurements such as jacket and sleeve length,
body rise and outside leg measurements.

The manufacturer has to choose which height group to
cater for. It is not possible to cover the whole height range
in one size chart. Most manufacturers gravitate towards
the statistical average. It should be noted that the China
Standard requires an indication of height/girth and figure
code on garment labeling; for example, 160/84A for the
Standard-Medium-Size.

Another consideration is to indicate height increase
with girth in the size chart. The survey indicates that
height does not increase with girth. However, many
manufacturers would argue that if the height increases
with girth then the market will widen and more of the
population can be served because a garment can be
shortened if too long.

Chinese Adults Figure Classificationchart

Chartl-1  The Classification of Women Figure  Unit:cm
Symbol Y A B C
Feature S M L XL
B*—W* 19~24 14~18 9~13 4~8

Chart1-2  The Classification of Men Figure Unit:em
Symbol Y A B C
Feature S M L XL
B*—W* 17~22 12~16 7~11 2~6

IT IS POSSIBLE TO GRADE FOR

1 Girth only

For example, 160/76, 160/80, 160/84, 160/88,
160/92.

2 Height only

For example, 155/84, 160/84,
175/84.

3 Girth and height combined regularly

For example, 155/80, 160/84, 165/88, 170/92.

4 Girth and height mixed according to consumer
group

For example, 155/78, 160/82, 160/84, 160/86,
165/88, 170/92.

165/84, 170/84,
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Selecting a Grading System
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Relative Grading Terminologies

1 THREE-DIMENSIONAL GRADING

This term applies to grading techniques which change
suppression as well as girth and height grades.

2 TWO-DIMENSIONAL GRADING

When the pattern changes only in girth and height
and not in shape it is termed two—dimensional. This type
of grade is invariably a simplified grade and is initially
easier to learn and apply.

3 CARDINAL POINTS

These are the points on the pattern to which grading
increments are applied.

4 BALANCE

There are various interpretations of balance, but for
the purposes of this book it refers to the relationship
between the front length from nape over bust to waist and
floor, and back length from nape to centre back waist to
floor. It is also used as a general description, as the word
suggests, for a lack of distortion.

5 NESTED GRADING

This describes the superimposing of one size on
another so that the progression of increase is clearly
visible.

Grading systems describe the principles of body
growth and grading techniques are simply a means of
applying these principles.

GRADING SYSTEMS

1 GRADING CAN BE CLASSIFIED INTO THE
FOLLOWING TWO BROAD SYSTEMS

1) Three dimensional grading which not only
increases a pattern for size but also increases or decreases
suppression in the following areas:
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(Dbust to shoulder.

@hip to waist.

(3elbow to wrist.

A good three dimensional system will closely follow
the indications of the National Survey data on body size
and figuration. If the balance and fit of the stock size
garment is to be retained suppression quantities must
be adjusted per size. Three dimensional grading is the
optimum system when grading close fitting or skin—
tight garments and garments that progress in size from
155/80A . 160/82A . 160/84A . 160/86A . 165/88A .
170/92A . 175/96A.

The most important garment area is the bust to
shoulder suppression. This controls the shape and
balance of the front bodice. This movement of the bust
point has an effect on the bust to shoulder suppression
quantity. Three dimensional grading incorporates the
three dimensional bust suppression factor and the moving
bust point.

2) A two dimensional grading system only grades a
pattern for girth and height and its application is therefore
limited to loose or semi—drape type garments. Because
fitting and balance faults will occur to the graded garment
range when the suppressions are not adjusted to cater for
each size. However, a very loose fitting garment such as
a shirt or a batwing blouse with a limited size range(S—
M-L) may be safely graded using a two dimensional
system.

2 CRITERIA FOR SELECTING A GRADING
SYSTEM MAY BE SUMMARIZED AS FOLLOWS

1) SKILLS AVAILABLE

This means the degree of knowledge of pattern
construction and manipulation possessed by the
technician.

2) TYPES GARMENT

There are two main categories:

(D Close fitting or skin—tight garments.

) Loose or semi—drape garments.

The closer the garment fit, the more important it is
to select a sophisticated garment grading system which
adjusts the garment suppressions. The looser the garment
fit the value of adjusting the garment suppressions
decreases and a two dimensional system becomes more
viable.

3) NUMBER OF SIZES

This may depend a little on whether a garment is close
or loose—fitting, but it mainly refers to a situation where
the company only offers a limited number of sizes. The
greater the number of sizes the more complex the grading
system.

4) TYPES OF FABRIC
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For grading purposes fabrics may be classified into two
broad types, e.g. stretch and non-stretch. Stretch fabrics
are more forgiving and will conform more readily to the
body contours and it could be argued that a less efficient
system could be employed. A non-stretch fabric has
the reverse effect and must be kept under control and in
balance through the size range.

GRADING TECHNIQUES

1 THE DRAFT OR MULTI SIZE (NESTED)
GRADE

This results in the entire size range being
superimposed on top of one another and can also be
described by the term nested or stacked. The individual
pieces of pattern newsreader for each size are then spiked
or traced off on to card. A draft grade can be either two or
three dimensional.

2 THE TRACK OR SINGLE SIZE GRADE

This term is used when grade increments are applied
to individual pieces by moving the base pattern piece
along predetermined tracks, marking around the pattern
section by section and thus altering its size, This system
is usually two dimensional but can with difficulty be
adapted to a three dimensional system.

The most important piece of equipment used by the
manufacturer is the stand. It is essential to have a reliable
and tested set of stand sizes which follow a natural
even and progressive increase. They must increase as
indicated by the survey and not just by the major girths.
If reliable stands can be acquired then it will be possible
to extract the grading instructions and increments directly
from them. But so far the authors have not been able to
acquire a set of stands which conform to an acceptable
standard.

The shape of the stand must represent the average
figure shape, based on reliable survey data and must
conform to the national standards. Stand manufacturers
rely on the survey data when designing suitable
stands. The interpretation of the incomplete data by
different stand manufacturers has resulted in a wide
variety of shapes which all have the correct major girth
measurements. Computers help to devise a means of
quickly measuring a complex shape, and process the data
in order to achieve a deeper understanding of stance,
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posture and areas of body increase. This would require
a whole new set of measurements relating to the shape
of sections through the body at specific points and the
relation of these sections to each other.

If this data were collected the stand manufacturers
would be able to produce the stands appropriate for any
given figure type. It would also mean they could produce
a stand nearer to average stance and posture.

The areas to be studied would fall into three groups:

1) Sectional girth increases.

2 ) Curvature of the spine.

3 ) Shoulder blade complex.

SECTIONAL GIRTH INCREASES

If all the major body sections are drawn up full
scale, and based on accurate measurements related to a
datum line, then most of the grading increments can be

determined ( Figurel-2., Figurel-3) .

CURVATURE OF THE SPINE AND
SHOULDER BLADE COMPLEX

Figurel-4 (a) .

shape and Figurel-4 (¢ ) shows the average spine

(b) shows two extremes of spine

shape. The straight spine results in the shoulders being
pulled back and squarer, producing a flat back. This
shape increases the bust suppression and decreases the
blade suppression.

The other extreme shows the spine rounded at the
top and hollowed at the waist [Figure1—4 (a) ]
. This produces a pronounced stomach and protruding
shoulder blades and is usually accompanied by sloping
shoulders. This figure shape will require a reduction in
bust suppression and an increase in blade suppression.

These two factors alter the scye depth. In other words,
the armhole or scye is carried higher on the squarer
shouldered or straight figure; when the shoulder complex
drops then the scye drops with it, thus increasing the
measurement of from nape to base scye.

Should the stand include tolerances? Many pattern
technicians find the inclusion of tolerances a handicap.
it depends on the type of garment being constructed.
The area around the chest, neck and shoulders is
usually increased and thickened on stands. This may be
suitable for the construction of outer wear, but for close—
fitting garments it can be very misleading and serves no
purpose.

In conclusion, it can be said that the field of stand
construction at the present time leaves a great deal to
be desired. The only area to be affected by fashion is
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the bust height and width, which is determined by the
support worn, if any. This could be overcome by an
inventive stand manufacturer using detachable and
height adjusting bust pieces, and could be taken a stage
further with an adjustable blade complex. This would be
expensive but would be invaluable to pattern technicians.
These are the sort of developments which would be
welcomed by pattern technicians, together with a new and
wider national survey of the mature female’s figure.

The computer only operates on two coordinates It is
essential to convert three dimensional and multi—track
quantities for track and computer grading. More attention
should be paid to special areas.

SPECIAL CARDINAL POINTS

There are four cardinal grade points which are of
special importance because they control the main balance
of the garment at the shoulder. These are :

1) The front shoulder neck point.

2 ) The front shoulder point.

3 ) The back shoulder point.

4) The back shoulder neck point.

The front point controls the amount of front balance
(Ilength) on the front bodice, The front shoulder end
controls the shoulder angle, bust suppressions, front
armhole shape and shoulder length. The back shoulder
end controls the back shoulder angle, the back armhole
shape, the shoulder length and the back bodice length.
The back shoulder neck point controls the back balance
which changes slightly for normal grading.

Note: Generally,there are 11 key points for
normal tops grading:Front Center Point,Back Center
Point,Shoulder Neck Point,Shoulder Point,Bust Width
Point,Back Width Point,Waist Point,Hem Point,Crown
Top Point,Sleeve width Point,Sleeve Cuff Point.8 key
points for normal bottoms grading:Front and Back Waist
Point,Front and Back Hip Point,Front and Back Bottom
leg Point,Front and Back Crutch Width Point.

MAINTENANCE OF SHOULDER ANGLE

This is a very important factor as it controls the hang of
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the garment, particularly if it is loose—fitting. The general
aim is to keep the shoulder angle the same for all sizes.
It is necessary to maintain the shoulder line in a parallel
position in all sizes.

SHOULDER LENGTH AND BUST
SUPPRESSION

These two factors determine the amount of the front
shoulder should be lengthened to follow the survey
indication. But the bust suppression increase has to
be calculated by trial and error, using a reliable stand
to model from. The extra suppression is registered by

lengthening the shoulder and incorporating the extra
length into the dart.

ARMHOLE SHAPLING

The characteristic of the front scye is that it must be
retained throughout the size range. The aim is to keep the
general shape of the front scye unchanged except for its
extension sideways and upwards.

The back scye has a different characteristic because
it has a gentler shape. This must be retained as it gives
back width and enables the arms to be stretched forward
in comfort. The front scye shape can be maintained easily
if a three dimensional system is used because the front
shoulder end can be extended outwards to allow for the
extra suppression needed at the bust, using the front and
back pitch points as the zero ( Figurel-5) .
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front armhole line
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General Grading Techniques
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Draft grading is the optimum system for producing
accurately—sized patterns because it allows the pattern
technician to plan the stock size draft and the subsequent
grades as a whole, and thus provides a perfect overview of
the complete size range. This system relies on the pattern
technicians controlling the whole pattern cutting and
grading operation.

GRADING FROM A PRODUCTION
PATTERN USING A DRAFT SYSTEM

There are two basic ways of preparing it for a draft
grade system, depending on whether a single track or
multi—track system is used. The only method of retaining
the pattern balance through a wide size range is by

grading along the original construction line.
SINGLE TRACK-MOVING BUST POINT

This involves returning the production pattern to
its original draft form using the original suppression
sites. This system is used for fitted garments where the

adjusting of the bust height is important [ Figure 1-6
(b), Figurel-7 (a) ].

MULT-ITRACK—STATIC BUST POINT

This involves returning the production pattern to a
draft form, but leaving the suppressions in their styled
positions. This system is used for less fitted styles where
the suppression is either gathers or pleats ( Figurel-7) .

STATIC BUST POINT GRADING SYSTEM
USING MULTI-TRACKS

In this system of dealing with a production pattern
the patterns must be laid back together on to a draft,
the seamlines must overlap and the finished seamlines
must be marked. Suppressions are left in their finished
manipulated positions. Each cardinal point is graded
according to its original construction line ( Figurel-8 ) .



