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THE LOGIC OF TIE-UPS

To many weavers who can read at a glance a threading draft,
and can follow easily most involved treadling directions, the tie-up
is still something like a magical formulq to b2 learned by heart.
The tie-up is as logical as any other part of a weaving draft, but
for various practical reasons il is seldom used in its pure and clear
form. Thus we might discern between ‘theoretical®, easy to understand
tie-up which we would exmect to accompeny every draft, and its more
ipracticaly variation, often ohscure and enigmatic which we actuvally
find in most cases.
A theoretical tie-up can bz used in practice, provided that
we have a sufficient number of treadles, but it seldom will be an
easy one to work with. Thus it rust undergo certain modifications,
such as shifting the position of treadles, or distributing the work
of one ‘theoretical® on two ‘practicali treadles. To understand the
principle of 2 tie-up we must study it in its pure form, but if we
want to work with it, we mus® in addition take under considerction
all the different fcctors which influence the efficiency of treadling.
The first tie~up which we shall discuss is so called “'stan-
dard tie-up¥. It is really standard only on counterbalanced looms
with a & frame harness. Such a loom works most efficiently when the
same nunber of frames is tied to each treadle. Tying two frames to
a treadle we get the highest possible number of sheds (or combinations
of frames) namely six, and this is why c.t. looms with & frames are
supplied with 6 treadles. These 6 combinations are: 12, 13, 1k, 23,
2L, and 3%, but we seldom tie the treadles in this particular order.
For weaves which use a continuous threading (twills, overshot, and
crackle) the tie-up may be one of the following:
o where A and B sre ground or
e} o000 tabby treadles, and 1, 2, 3
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3ince the pattern treadles can be arranged in 16 different ways, and
the tabby in two ways, the total number of possible variestions of a
istandard tie-up® is onehundred and eight. This number does not con-
tain all less logical arrangements of treadles, which are still more
numerous.

Weaves using a not continuous threading draft *) such as
Sumnier-and-Winter have a different arrangement of treadles, but always
the same two groups: one for the ground and one for the pattern (fig.l).

o 00 o oo 5 0 o Here.the pattern tr?adles have two kind
0%°8 o 0° 85° ©°,996 of ties: one onerating the pattern proper
38 00 000 000 (frame 3 or 4) and the other bringing
AB432]1 AL3Z21B L3AB21  down one of the front frames which do not
influence the pattern, but which cut
large blocks into short floats of equal
length. To understand the logic of this particular arrangement of ties
we may visualise what would happen if we disconncected onc of the tics.
By rcmoving the upper tie we shall get no pattern whatsoever on one
side, and onc continuous row of floats on the other side of the fabric.
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*) a continuous draft is onc which docs not Hyump from frame 1 to 3,
or 2 to 4, and vice versa.
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By removing the lower tie we shall have tabby alternated with very
long floats where the blocks of pattern should be. Thus the tic-up
has rcally threce parts: a (fig.2) binder, b - pattern, and ¢ - which
gives the texture peculiar to the weave. The same division of the
draft will apply %o all spot-weaves. Of these three purts a and ¢
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remain always the same, or rather the same in principle, when 1 changes
according to the pattern woven. Let us sunpose, that an anlysis of
pattern (see “Analysis of patterrs” in the saue issue) gave us a short
tie-up draft which looks like the one on fig.3. To develop it into
a full S+W tie-up we first double the ties since each block of pattern
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requires two treadles {(fig.t). Then we add the ties for the front
frames which give the proper texture (fig.5). Finally we complete the
tie-up by adding tabby treadles (fig.6).

The tie-uns for diamond twills even when woven on as many as
16 freomes are quite clear, as long as they are drawn in their Ytheo-
retical'" form. E.g. in the tie-up on fig.7 except for the two tabby
treadles, we can see an exact reproduction of
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8§88 8 ogopo one querter of the pattern. This is true at
0000 00 00 bo least for twills threaded in plain diamond,
0°%008° 08p not in double-point of M or W type, where the
0000 60 00 : O a - : . : .
00 0Q0 0 Fig.7? pottern will be more involved than the tie-up.
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08° 589 880po Froi: the tie-up we can judge also what kind of
00 00 00 b texture the fabric will have, whether it will

be firm or rather loose. In the tie-up on fig.
7?7 the right hand lower corner gives a firm fabric with floats of from
1 to 3, when the left h:nd upper corner has floats from 2 to 7. Thus
we nay expect a fabric of uneven texture with one part of the pattern
raised.

Turned twills (diapers, dornicks, damasks) have only two basic
components in each tie-up, each of them being a tie-up for a simple
twill, and one Just the reverse of the other. This basic tie-ups are
repeated in the main tie-up as many times as there are blocks in the
pattern both in the horizontal and in the vertical direction. For

instance if we weave a pattern with a short

8° poooo 808 tie-up draft as on fig.3 in 1:2 twill, then we
g%%kg‘g@i}o i shall use the two following tie-ups as the basic

Q0 QG 00, 0 ones: O Q0 To develop the short draft
00 00 0 © . o and 6 o0 .
0 00 g o 0 Fig.8 o o6 into a full tie-up we replace
520500 0,0 . X
ong RS %oo each Yo' on the short draft with the second

od “o0i 00 basic tie-up, and each empty space with the first.

These two basic tie-ups are satisfactory only
when they can be placed one beside another in any nosition, without
having any ties lying opposite each other across the dividing line.
Then we say that the blocks in the draft are properly ‘cut?, i.e. have
a clean outline. If this condition is not fulfilled (fig.9) we shall
have long floats crossing the line between two blocks of the pattern.
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Thus the tis-ups in fig:1l0 are right, and those in Fig.ll are wrong.

b o | What we said about the turned twills
To{right ° o] wrong applies to the double weave as well.
63“%636;” 6“66% o Here also we have two basic tie-ups
._~q6agm_g» «“QgQJM_Q, and they are part of the main tie-up.
? o, EO& However the tondition concerning the
i Pir.9 i icut' of blocks does not apply here.
, N Sﬂ ( As an example of a tie-up for a four
o) 000 o} 0.9 0 Booo block pattern in double weave we
o_ Q0 0 o[ 000 0 © 000 X . ,
0 0 00 o 00 o~ 00 .06 shall take again the short draft
0 000 o 16 00 o~ 1000 0 . ‘ \
: ! 070000 on fig.>3 and we shall replace each

Fig.10 ; gt with the basic tie-up a on fig.
12, and each eupty space with

]
o 000 o | 000 0 09 00 : : .
o_lo 00 o Jlo o6 o 8006 tie-up b. The whole is quite clear
0 100 8 000 o 10000 . \ .
ddoo 0100 © 00 000 (flg.lﬁT as long as we hove the lines
: i o 600 0 .90 . .
Fir. 11 t dividing the 16 basic tie-ups. After
& thece lines are erased it becomes
o ° 08°9 a puzzle, excent perhaps for experts.
953° a o ° 1 {le cannot discuss here all possible weaves,

but as far as the tie-up is concerned the above
Fig.1l2 ones are tho most typical, and the same principles
will apply to any other weave
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with an exception of tie-ups for the two-harness o) bo 000 00
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method, which we shall take scparately later on. 008 8 o U 283
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8o far we have been speaking about tie-up 8 oQ;oo g0 ooPo g
drafts in their itheoreticaliform. But most of ngwkgjrngongv "
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then would not be very suitable for actual wea- Q jo 00 Q00 O
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ving. This is beeause we have to use both feet 099 009"\ Q rnr O
alternctely to achieve rhytin and efficiency in 00 Oopo 92 oo
weaving. Now, for instconce, the tie-up on fig.? o) 00 1 0 000
requires a continuous treadling from the left to Fig.13
b .

the right and back, which is a slow process.
Much more practical tie-up will be the one on fig.1lh.
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000 0 6 0 © Here the treadling is much easier and faster but all
900 © 0000 ‘s . ) - -
000 0000 © sinilarity between the tie-up and the pattern is gone.
006 0 o . -
036% 8o 98% Very often the theoretical tie-up must be re-
2 8,99 %, arranged, because there are not enough treadles, to use
0 60 09 0 O it in its origin.l form. For instance: a triple spot-
00 0 "9 09 . e
0 0 o0 00 00 weave requires 3 treadles for each block of pattern.
Fie. 1k Thus a 3-block mattern which can be woven on 6 frames
o* aslkks for 11 treadles at least, or for 26 if all com-
binations of blocks are
0 000 000000000 o) o
o} 000 0000060 Q%0 o} o woven. In such a case we .
0009 0QQ 000050 e} o . .o -
o] 6 o o 6 o 0 0 © 9 o] have to simplify the tie-up
9 o o o 0o 0 o o o© o o -
0o o g o o oy o o °co . and use two or more trecadles
. g - simultancously. For in-
Fig.15 Fig.16 : Sy

stance trcadle marked “ix
on fig.1l5 must be replaced with two treadles on fig.l6. Even so cer-
toin combinations will be impossible (¥yY on fig.l5), and either the
pattern or the tie-up must be changed. Since every loom has too few
treadles (4-frame one should have fourtecn) the weaver must often
develop a lot of ingenuity in adepnting tie-ups to bhis limited toch-
nical neans.
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