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Drafts are the roadmaps for weaving z set up clearly, they lead to solid results on the loom.
Drafts are the technical drawings that weavers use to produce fabric.
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The graphical illustration of interlacings between warp ends
and weft picks is marked on point (design- or graph-) paper.

The standard point paper is ruled in groups of 8 x 8,
separated by thicker bar lines.

Before beginning a weave draft,

Each vertical space represents a warp end.

as with mapmaking, the symbols
Each horizontal space represents a weft pick

must be determined.

Each square indicates an intersection point of 1 end and 1
pick.

As the draft is developed, the
MARKS

interlacing on the face of the fabric and can be made with Sym bolS make the detal IS Clear

various symbols.

Warp floats = warp over weft.

Only warp floats or lifts are indicated. to anyone Who haS Stud|ed the

Wt lats = warp under weft conventions laid out by the author.

Blanks represent weft floats.

Warp floats and weft floats.
Warp over and under weft.

In some structures  several different marks are used
simultaneously.

It is important to give a clear indication of the key to a
diagram.
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Warp ends or threads are wound on to a
warp beam in the required length, density
and width. The first end in a warp is on the
left hand side facing the loom.

Lease rods separate the ends to facilitate
correct drawing-in through the healds on
each shaft.

A shaft is a framé with wire or string
healds having eyelets in the centre
through which the warp ends are drawn,
for the purpose of forming a shed during
weaving operations. Each differently inter-
lacing end in a repeat requires an extra
- shaft. Usually identical working ends are
_ drawn on the same shaft.

fo achieve the required density in a fabric
the warp ends are spaced out across the
width by the reed, metal wires separating
= the ends according to the denting plan.
The reed also has the function of guiding
the shuttle across the loom and serves to
beat up the last inserted pick aginst the
gloth already woven.

A weave is constructed by the interlacing
batween warp ends and weft picks. The
waft is positioned according to the
- taquired pick spacing.

SPECIFICATIONS

Dataills of weave, draft and sleying or
denting should be drawn on point paper.

- Morizontal lines above the weave are used
- o represent the shafts and the reed.

Warp Ends

Warp Beam

Lease Rods

Shaft 2

Shaft 1

Drafting

Reed

Denting

Weave

Weft Picks

Cloth Beam

Drafting

Denting

Warp Ends

Weave

Wetft Picks
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A weave draft is shorthand to
demonstrate how the threads
are arranged and manipulated

to form a particular fabric.

The square that shows how the

warp and weft threads intersect
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1. Introduction
Weave drafting is ancientz the computer software we use today is the evolved

representation of centuries of work.

Basics:

A weave draft is a mathematical or pictorial representation of fabric to be
woven . In this lecture we are covering only single layer weaves for handloom or

dobby loom.

Conventions for creating drafts within this session are as follows:

1. Awoven textile is the result of binding 2 thread systems at right angles to one
another. These systems are called warp and weft.
2.Bindungslehre is the methodical representation and creation of the various

forms of intersection as they occur in weaving.



3. Abinding refers to the rules governing intersecting warp and weft threads for

a woven textile.

Ve ~ ~ ~ VRS

4. Abinding point Bindepunktdé E O OEA AAOOAI EIT OAOOA

5. Floats are free floating warp or weft threads

6. A pattern or patrone (draft) is the graphed representation of binding of

warp and weft .

7 The draft is represented on graph paper (or an electronic version).

8. Filled squares represent raised warp threads.

9. Arapport or repeat is the smallest number of warp and weft threads needed

to duplicate the binding.



The Three ground binding systems from which all weaves are derived.

1. Plain weave - Weaving consists of interlacements of two thread systemg warp
and weft. Plain weave in its simplest form is raising all even numbered warp ends
followed by raising all odd numbered threads. A method for making two sheds is
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2. Twill weave - in twill weaves, the intersections are set over one thread and proceed
in a diagonal fashion, min. 3 ends/3 picks

20-02 010102



3. Satin weave 7 in satin weaves the intersections are not contiguous
min. 5 ends/5 picks

30-01 040203

The most prominent exceptions to ground bindings are barleycorn
(lace spot weave) andosepath (similar to twill but bends the rules).
Curiously, exceptions seem to fall into the favorite weave structures of
4-shaft handloom weavers.



There are many ways to represent a weave dratft.
Computer technology now allows us to use a virtual graph
and not need to be as accurate as when drafts were
drawn by hand.

| have included some examples of the various ways that
weavers have, over time, depicted their projects.

And yes, when | first began weaving, | did my first
drawdowns completely by hand, using only notebook
paper with squares rather than lines.
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Johann MichaelKirschbaum z book of profile geometries for handweavers
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Shows both the block design and the arrangement of blocks for threadingtteadling.



Sampletieups from Kirschbaum z showing possibilities for
2 block designs. The weaver then mixed and matched as
desired when designing his fabric.

Note that the number of shafts and choice of structure were
not present in the first design z here are suggestions for looms
with 10 or 12 shafts.



il

e
|

s[elaleld e lola] . ]I -
. H_ BE| 4
: ! . | o
[] . -frh . )
ol | | o Ll H'& . 13
o e -
L]
»
| - ]
| = -
| | L] Ll
[ Fﬂ 1 I8 ] -
&anor— S ' e ==L
== i -
> . :;::.Jl:"-l-.:_ = i e
= = = Tape %
;! !

CyrusUhler z 16 shaftthreadings with assorted tieups note that the
undulations indicate how many times that group of shafts should be

threaded z point draw over those shafts.
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G H Oelsnerz bindings. Note, the hash marks show the rapport

(smallest single repeat). Beginning at the lower left corner, the number

of shafts is indicated by counting up to the hash mark. Number of treadles
IS indicated by counting from that lower left corner right to the hash mark.



Course of Study for Weaving (Germany)

Fachkunde Werkstoffkunde Z Study of fibers, spinning techniques,
textile finishing, care of textiles

Fachkundée Arbeitskunde Z Technology of handlooms, power looms,

Jacquard loomsz loom setup and operation including ancillary tools and
equipment

Fachrechnenz Math for weaversz yarn calculations, sett, reed

measurementsz from simple warp length to estimating quantities for production
runs

Fachzeichnen Bindungslehre Z technical drawing - bindings and
drafting

GewebeAnalyse Musterzerlegung Z rabric Analysis and pattern

decomposition

Grundlagender Textilgestaltung z principles of textile design



Blatter zur Webereikunde

Webschule 4

Fachzeichnen / Bindungslehre

7. Auflage

Herausgeber
Interessengemeinschaft Handweberei - Bundesfachverband e.V.

Corbeil-Essonnes-Platz 4, 71063 Sindelfingen

Vertrieb

Webe mit - Verlag
D-73650 Winterbach - Manolzweiler

The study of Bindungslehre
was traditional for the education
of weavers, headed to become
independent handworkers.

This is the title page of the volume
(4 of 6 total) dedicated to this
topic from the Weaving School

in Sindelfingen Germany,

actively educating professional
weavers until it closed in 2000.

Nina Jacoby and Barbar&nupper
studied there, as well as a few
other weavers now active in

N. America.



Discussion of Satin bindings
and basic variations.

Note the diagram showing

036 AT A O: 0 AEOAKQE’T

a little binding square.

Note also the questions for
the student at the bottom of
the page.
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Die Atlasbindungen haben unzusammenh&ngende Z- oder S-Brate im Rapport.
Die einzelnen Hebungen bei SchuBatlas beriihren sich nicht. Gewebe in
Atlas sind ungleichseitig = schuB- und kettseitig. Der kleinste Atlas
ist Fiinfbindig. Der flinfbindige Atlas heiBt auch Elementaratlas. Sein
kurzzeichen heiBt A 1—3 (2). A = Atlas, eine Hebung und vier Senkungen
des 1. Kettfadens = Kennfadens, die Steigungszahl ist 2.
Fiir alle anderen Atlashindungen gilt das Kurzzeichen sinngem&B gleich.
Die Bindungspunkte werden mit Steigungszahlen (SGZ) regelmdBig im .
Rapport vérteilt. Die Steigungszahl-'gibt die Anzahl der SchuBlinien an,
um welche der Bindungspunkt in der ndchsten kettlinie hiher riickt.

Die kleinste Steigungszahl fir Atlas ist zwei. Die fir einen-Atlas geeig-
nete Steigungszahl ist einer der Posten fiir die Rapportsumme. Z.B.:
Fiinf 14Bt sich in die Posten 1 + &4 und 2 + 3 zerlegen. Die Auswahl

geeigneter Steigungszahlen = Posten erfolgt nach vier Regeln:
1. die Posten miissen griéfer als eins sein,

2. die Posten miissen verschieden groB sein,

3. die Posten dirfen nicht ineinander teilbar sein,

4. die Posten diirfen nicht durch eine dritte Zahl teilbar sein.
Fiir -‘Atlas 5°sind demnach die Steigungszahlen 2 und 3 geeignet.

Fiir Atlas 6 sind demnach.keine Steigungszahlen mdglich. Atlas 6 ist
ein unregelm#Biger Atlas = Kreuzatlas mit verschiedenen Steigungszahlen.
Atlas 6 wird mit den Gteigungszahlen 2,2, 3, & und 4-patroniert. -

Fiir Atlas 7 sind die Steigungszahlen 2, 3, & oder 5 méglich.
Je griBer die Steigungszahl, desto steiler verlguft der Grat.

Gewebe in Atlas sind glatt und glénzend. Sie haben klare Kett-

und

SchuBeffekte, da Fadenflottungen einzelne Bindungspunkte verdecken.
Der Blatteinzug muB gewdhlt werden, daB er im Kettrapport sufgeht.
Andernfalls kdénnen sich SchuBfadenflottungen k8pergratdhnlich anein-

anderreihen, was zu Scheink@per oder Scheingraten fihrt.
Gewebe in Atlas werden fiir Kleider- und Futterstoffe verwendet.
Handelsnamen sind: Satin und Duchesse

Enkenntnisfragen .
—Welche Menkmale haben Gewebe in Ledimwand?

7. Welfche Bedeutung hat die Gewebeformef L 1/17

3. Welche Menkmafe haben Gewebe in Efementankiper?

4. Wahum wird hoper meist schuPseitig gewebi? i

5. Welfche Leistenbindung wird fin Képer 3 verwendet?--

4. Wefche Merkmafe -haben Gewebe {in Efementaraifas?.

7. Was versteht man unten Steigungszahl?

§: Wie werden geeignete Steigungszahlen §iin. Atlas gefunden?

9. Wefche besonderen Merkmale hat Atlas 67. . ] )

10. Was versieht man unter Fottung und wie wirkt sie bed Atlas?

4
A— @



Fertigungspatrone WS/Fz Blatt 3 a

Z.8.: FP Ffiir Kontermarsch und Schaftmaschine von Kdper 1/3

5 - 6 Bestandteile
3 Allgemeine Bestandteile
frsep 1 = Bindungspatrone 8:8
aus Bindungsrapport 4:4
und Erweiterung
2 2 = Blatteinzug
3 = Geschirreinzug
Spezielle Bestandteile
fur kontermarsch_ (KM)
4 = Trittfolge
5 = Schniirung (Anschniirung)
g Spezielle Bestandteile
1 i fir Schaftmaschine (SM)
1 1 6 = Platinenfolge
I i - ! 7 = Kartenschlagpatrone

1. Bindungspatrone 7

Die Bindungspatrone ist die technische Zeichnung der Gewebebindung auf
dem Patronenpapier. Sie besteht aus dem Bindungsrapport (schuwarz) und
der Erweiterung (rot). Ausgefiillte Linienquadrate zeigen HKetthebungen
und leere Linienguadrate Kettsenkungen.

2. Blatteinzug (Rieteinzug)
Der Blatteinzug zeigt die Kettfadenzahl pro Riet (Rohr).

3. Geschirreinzug (Schafteinzug)

Der Geschirreinzug zeigt die Reihenfolge, in der die Kettfaden-in die
Litzen auf den Schéften eingezigen werden missen.

- Jeder andersbindende Kettfaden erfordet einen neuen Schaft.

- Gleichbindende Kettf#den werden suf denselben Schaft eingezogen.

Die Schifte werdenm von vorn nach hinten numeriert.

4. Trittfolge (Tretweise) i

Die Trittfolge zeigt die Reihenfolge, in der die Tritte beim Weben mit
der Kontermarsch-Vorrichtung getreten werden miissen.

_ Jeder andersbindende SchuBfaden erfordert einen neuen Tritt.

_ Gleichbindende Schiisse haben denselben Tritt = dasselbe Webfach.

Die Tritte werden von links nach rechts numeriert.

5. Schniirung (Anschniirung)

Die Schnirung zeigt, wie die Tritte mit den Schemeln beim Weben mit

der Kontermarsch-Vorrichtung verbunden werden missen.

Das Linienquadrat wird bei Hochzug ausgefillt, z.B. Tritt 1 bei SchuB 1
hebt Kettfaden 1 in Schaft 1 = Hochzug bei Kreuzung Tritt und Schaft 1.
6. Platinenfolge

Die Platinenfolge zeigt die Reihenfolge der Platinen fir das Bewegen
der Schifte mit Schaftmaschine. Die Reihenfolge wird in Form der Z-Dia-
gonale dargestellt. Die Platinen werden von vorn nach hinten numeriert.
7. Kartenschlagpatrone

Die Rartenschlagpatorne (Schlagpatrone) ist die Anweisung fir das Schla-
gen der Schaftkarten. Fiir jeden SchuB ist DgYe Karte erforderlich.
Ausgefiillte Linienguadrate bedeuten Hogbzug der Schafte. Leere Linien-
guadrate bedeuten iefzug der Schéfte. Allgemein werden die Hochziige
auf der Kartenschlagpatrone gezeichnet und in die Karte geschlagen =
positive Schlagueise, z.B. Karte 1 bei SchuB 1 hebt Kettfaden 1 in
Schaft 1 = Hochzug bei Kreuzung Karte 1 mit Platine 1.

Die Karten werden in der Reihenfolge des SchuBeintrages numeriert.

Depiction of a simple twill
binding and the various
representations to create
this fabric.

This page is translated in your
handout and will be handled
later in the presentation.
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Diagrammatic representation of
bindings and how they are
shown in weave drafts for both
countermarche and dobby looms.

Note that the lower lams mark the
black tieup squares, indicating
rising warp threads. In much
European weaving literature,

the black square indicates a rising
warp z check the draft z a black
square on thetieup indicates
arising shed.

The plans for the dobby, in the
lower half of the page equate to lift
plans today.



ISO Weavesz ISO Standard 9354

A naming system for basic weaves

Prior to adopting this standard in 1976, there had been
a German DIN norm 61101. This German standard was adopted

internationally.

The DIN norm 61101 was the collection of the systematic notation
developed by German weavers in the mid ¥8and early 19 centuries.



ISO nomenclature for bindings. There are four groups, separated by Byphnen.
Within the group, there can be one or more two digit numbers separated by spaces.

1. Kind of weave, or binding art. A single, 2digit number.

2. Interlacing z a description of the raised and lowered warp threads in numeric
terms. Can be more than one 2digit number separated by a space.

3. Sequence of interlacing . This shows the number of warp threads acting
together z again with one or more 2digit numbers separated by a space.

4. Step or move number , from the German the rise.
Once more this is represented with one or more 2dig numbers separated by a space.

Note: the starting point for all diagrams that follow is the lower left hand corner.
The interlacing is calculated on the column, moving from bottom to top.

The sequence of interlacing is done left to right.

The step number is calculated bottom to top.



ISO Notation for the basic binding systems.

The first two digit number designates the binding systeny here we have
1 for plain weave and O or 1 as the second digit to designate the position
of the first warp thread, located in the lower left-hand corner of

the binding diagram.




Here are examples for twillz showing the derivation
of the first two digit portion of the 1ISO designation.

Twill Twill



5-end satin, showing options for first warp up or down.
Usinq thqold nqmenclature, S designates a sateen or weft
OAOET AT A ' AAOECI AOAO OAOQI AOo

Sateen Sateen

O



ISO Notation for the basic binding systems.

The secondtwo digit number designates the interlacing, a description
of the raised and lowered warp threads in numeric terms.

Can be more than onetwo digit number.

1601 01 1101 01



Here are examples for twillz showing the derivation

of the secondtwo digit portion of the ISO designation.
Note that when the direction of the twill changes, so
does the binding.

20-02 01 2101 02



5-end satin, showing options for the second portion of the ISO
description, 1 thread up and 4 down in the left example, reversed
on the right

30-01 04 3104 01



ISO Notation for the basic binding systems.
The third portion of the ISO description describes the sequence of
interlacing. In the most common weaves, this is single threads alternating

to form the binding. These examples are all simple alternations.

1101 0401

1601 0401



Here are examples for twillz showing the third
two digit portion of the ISO designation.

Note that both bindings alternate single threads
hence the value of this portion is the same for
both.

20-02 0101 2101 0201



5-end satin, showing options for the third portion of the ISO
description, both bindings alternating single threads to make
the fabric. Here, also, the third portion is the same.

30-01 0401 3104 0101



ISO Notation for the basic binding systems.

This is the complete notation for plain weave with alternating single
threads z for both conditions z first warp up and first warp down.
The 00 in the 4" element indicates a straight alternation of single
weft picks that is common to plain weaves and their derivatives.

1601 040200 1101 040300



Here are examples for twillz showing the final notation.

AEA OOEOA6 EO AT i POOAA AU AT O1 OE]
threads passed over before the intersection of the next

thread to the right.

I

20-02 010102

I

2101 020101



5-end satin, showing the final description.
As one browses the binding, there is a skip upward in weft threads of 2 or 3
as the warp threads progress from left to right

30-01 040203 3104 0:0102

The following slides accompany the examples on page 3
and show an expanded version of the bindings there.



The following examples show the binding in its smallest form,
the 1SO description, and the older German notation that
formed this system.

L = Leinwandbindung or plain weave
K = Koeperor twill
A = Atlas or satin

What looks like a fraction is the order of warp ends up or down
rather than the ISO depiction with multiple two digit
numbers. The S or Z at the end indicates the direction of twill weaves.

To illustrate how these weaves look when tiled across a screen, there is
an accompanyingJacgCADscreen for each ISO number.

All have been verified by typing the ISO number into the blank on the
JacqCADscreen-
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Now 2 threads move as one. Twill flattens.



