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PREFACE.

In bringing this Work before the public, the Author feels that it is scarcely necessary to make
any lengthened observations on the reasons which have induced him to prepare it. Everybody is familiar
with the great value of “ready reckoners” in commercial life, in the saving of time, and the relief of the

mind, enabling one to see at a glance results which in many instances would involve a considerable

amount of work, and necessarily mental labour to obtain. Such a one is the present Work, though

differing very materially in character from an ordinary commercial “ready reckoner” The chief object
here is to place before the Textile Manufacturer and Designer a collection of patterns arranged, classified,
and indexed in such a manner that the Work will be to him not merely what the “ready reckoner” is
to the merchant or clerk, but a constant book of reference, from which he can extract matter, and by

rearrangement and combinations produce a never-ending variety of patterns, and apply them to the

fabries he is manufacturing.

The Author is not so vain as to suppose that in this Work he is placing before the Manufacturers
or Designers of Textile Fabrics any patterns which they could not produce equally as well, but he has
. some hopes thab the arrangement, classification, and indexing of the designs, as well as the exposition of
the principles upon which they are made, will effect such a saving of time and mental labour as will
repay the purchaser for the small outlay. Of the value of those principles it need only be said with reference
to the present Work, that from the first conception of such a book in the mind of the Author to the
date of issue to the public, less than eight months have elapsed, although the Author has during the

~greater part of that time had to attend to his official duties in the school with which he has the honour

to be connected.

In going through the press a few mistakes have crept into the Work, but these are of the almost
inevitable kind, and such as any practical man will detect at sight, and the Author feels bound to express
‘to the printers his satisfaction at the great care they have taken to avoid them.

In conclusion, the Author must express his gratitude to the large body of subseribers, which
includes nearly all the leading firms in every branch of Textile Manufactures in the United Kingdom,

for the liberal manner in which they have come forward, and before the Work is ready for issue placed

it almost beyond financial risk.

That all subscribers and future purchasers of this Work may find that their confidence has not

been misplaced, is the earnest wish of

THOS. R. ASHENHURST.

BrAprorD,
August 20th, 1881.
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INTRODUCTION.

’N,HE use of Designs for Textile Fabrics, and the method of working from them, as well the putting
them upon design or point paper, is so well understood, and as the subject of previous treatises

has been so fully dealt with, that it will not be neccessary to deal with it here. But as this work may
probably fall into the hands of young men who have not had the advantage of a thorough training, it
will be necessary to explain, not only upon what method the designs are arranged in the work, but
 the general principles upon which they are produced. This will be best and easiest done if we proceed

“upon what is kuown as the doctrine of combinations.

Cowbinations ave generally taken as denoting the alterations or variations of any number of

objects, quantities, sounds, &e., in all possible ways. Thus, one object will admit of no combinations,

~and two objects will admit of one combination only, provided they are simple objects, but it has been

shown that two square objects, each divided diagonally into two colours, may be arranged in sixty-

four different ways, these sixty-four ways meaning of course that they ave placed in sixty-four different

© positions in relation to each other.

i
:

As we increase the number of objects we increase, not only the number of combinations capable

. of being produced, but also the number of modes in which the combinations may be made, and the

- number of positions in which they may be placed in relation to each other; thus, of a series of

' objects given for combination we may combine them in twos, threes, or any number together.

* objects admit of but one combination. Three objects will admit of three combinations: thus, @ 4, 2 ¢,

Assuming, first, that we are combining the objects in twos, it has already been said that two

bc. Four objects will admit of six combinations: thus, 2 6, @ ¢, a« d, b ¢, b «, and ¢ d. In the same
manner five objects will admit of ten combinations; six objects of fifteen combinations, and so on.

From this it appears that the number of combinations of two objects together proceeds according to
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the triangular numbers, 1, 3, 6, 10, 15, 21, 28, 36, &ec., which will be produced by the continued

addition of the arithmetical series, 0, 1, 2, 3, 4, 5, 6, 7, 8, &c.; or, to put it in a general formula, if »

be the number of objects, and the combinations are in twos it will bg 7 x (n— D
2
thus, if 2 = 2 it will be 2 >; 1 — 1, and

it — 4it willbe ©73 6 ana

if # = G it will be %5 — 15, and so on.

We may go a great deal further, because the combination of twos iz the very simplest form, we may

combine in threes, fours, fives, or any number.

We will suppose we are about to combine in threes. Three objects will admit of but one order
of combination as @ 4 ¢.  Four objects will admit of four orders of combination,asabe,abd, a cd, bed,
and five objects will admit of ten combinations,as @ b e,abd,abe,acd, ace,ade be d,bece bde,
and ¢ d e.  This will be found to proceed according to the pyramidal numbers, which are formed by the

continued addition of the triangular numbers of the previous case, as 1, 3, 6, 10, 15, 21, &c.

Again assuming 7 to be the number of objects to be combined in threes, the general formula will

be  x w—1 n

—2 Lt 1 ’ 3x2x1 . 1
B R R or put in a more simple manner, say if » = 3 1t will be Tvoxg = 1, or if
n =4 it willbe * " Araxl — 4 or 4x3x2 =— 4 andifn = 5 it will be mﬁéxg 10, and if # = 6
1x2x3 6 6
6 x5 x4
= 20.
68

Tn the same manner we may proceed to lay down a formula for any number of objects combined .

by any number at one time.  Thus, if we wish to ecombine in fours, and the number of objects » = 6, it

. Oxox4xy . . . . . .
will be %23 1 — 15. Orifwe wish to proceed still further and ascertain the number of combina-
! M A X4 R
tions we can produce from a givern number of objects in series of 2, 3, 4, &, find the number of combi-
nations which can be produced in eacli series by these formuie, and add all the series together.  For

xample, taking six objoc‘m to find the total number of possible combinations in series of 2, 3 and 4, first,
6 x - . 6 x5 x4 C oy e g Gxbhx4x3
to combine in twos ,,q — 15, second, in threes - (( — 20, third, in fours OXRET = 15, and

15420415 = 50 combinations capable of heing produced with six objects.
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So far we are dealing with combinations of simple objects, but we may now begin to apply it to

textile patterns, and we shall find that although the combination of simple objects gives a wide, scope,

the combination of patterns gives a much wider.

We will take a limited number of ends, say five, find how many of the patterns known as simple
twills can be produced upon that number, and enter into the combination of these simple patterns with

each other. With those five ends we could produce the following simple twills .

oCcoom RECCN
croomo | [y 11
Comos CUMEN
Cmooct CEERC]
»Ooo0o0 (1 ] =]
a ¢
. .. . . . . 6 x5 =
which are six in number. Then with those six combined in twos, we can produce —5— = 15 new
~
. . . 6xbx4 ) )
patterns, and combined in threes, we can produce —g = 20 more new patterns, or combined in
6xHx4x3 - .
fours we can produce — -~ — 15 more again.
X3 x4

But it 18 very obvious that this does not represent all the patterns we can produce, because those
six patterns are not only capable of being combined together, but they are capable of being combined in
five different positions in relation to each other. For example, we will select two from the six, say

b and ¢, and combine them together in those five different positions, thus

‘then, if in the combination of those five designs in twos we can produce fifteen new designs ; and we
can again combine them in five different positions in relation to each other, we can produce seventy-
five new patterns from those six by combination in twos. And, further, if we combine them in threes
we can place each of the three in five different positions in relation to the other two, and so multiply

the number of combinations of three by five times, and so on.
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Up to this point we have seen that we can produce a vast number of new patterns, but we need
not stop here; in fact, we are only just entering the field. Hitherto we have been dealing with them as
simple twills, but each of those twills is capable of re-arrangement ; that is, cach of the five ends may be

placed in a different position in relation to the rest, or, upon the principle of permutation.

We may look at this principle of permutation, and see how far it will carry us. Without
entering too deeply into subject, we may proceed upon the general theorem that the number of changes
that can be made with any number of objects taken together, without considering them as taken a
certain number at a time, will be expressed by the continuous product #» X (2 — 1) x (n — 2) X (n —
3) X (n — 4), and so on; or, if we take a certain number of objects of one kind and a certain number of
another kind to find the number of changes which can be made, it will be found by the series 1 x 2 x 3

x4 x5 x 6, &e., up to the number of objects given.

From this it will be seen that by the doctrine of combination and permutation an infinite
number of patterns may be produced, because not only may we combine together the simple twills which
form the first basis, as it may be termed, but we may combine the rearranged twills with one another, and
with each separate set of rearrangements. For example, if we again take the same two patterns as
before, rearrange each one in what is commonly known as satin order, and then combine them, we

produce patterns which bear no resemblance whatever to the previous combinations, thus

com

METCCONED

Although we have now gone a considerable length in the production of new patterns by

rearrangement and combination,—and it must be distinetly understood that each rearrangement, apart

from any combination, produces a new pattern in itself,—yet we have not reached the limit. Instead of
combining two complete patterns we may combine certain portions of each, and so again produce new
effects.  For example, we may take any two patterns and take either alternate ends of each, or alternate

picks of each, and combine them together; and we may so combine them, not only in one position in

relation to each other, but in as many positions as the pattern contains ends or picks.
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Such is the principle upon which patterns may be produced, and, practically, there is no limit to
the extent and variety which may be prodaced upon a given number of ends. We must now look at
the other side of the subject. Tt will be obvicus that, if these principles be carried out in {iieir entirety,
agreat many of the patterns would be similar to each cther, or, in fact, the same pattern inverted.
Such is the case in the patterns here given: they have been selected for that purpose. If we look at
the two series of five each just given, it will be seen that in reality there are only three different
patterns; the other two are simply inverted ones, so that some judgment and discrimination must bhe
used to prevent repetition.

Such is the principle upon which the patterns in this work have been produced. We must now

look at the arrangement of them, the mode of indexing, and consider its utility in practice.

On turning to the commencement of the patterns upon any given number of ends,—say twelve
ends, page 93,—it will be seen that, first comes a series of ordinary twills; these are the basis of all
that follow upon that number of ends. Following this series are others, each series commencing with a
given draft. ~ The whele of these are simply rearrangements of the first series, and the draft is the
indication of the order of rearrangement. Attached to each design are the numbers of all the designs
which are rearrangements of the same thing; for instance, taking the pattern No. 3461, all the numbers
accompanying that design, ‘ViZ., 3516, 3561, 3664, 3715, and 3863, arve rearrangements of the design
© 3516, and consequently will work in the same healds as that design; and, as the draft at the commence-
ment of each series is the indication of the order of rearrangement, it necessarily follows that if the
warp threads be drawn through the healds in the order shown in that drait, and the healds be made to
work in such order as would produce the pattern from which the required pattern is formed, that the
desired result would be obtained.

Tt is not necessary here to enter into the details of the arrangement and meaning of the dratts
further than has already been done, as the whole subject is fully explained in my * Treatise on Weaving
and Designing of Textile Fabrics,” pages 166 to 174 (2nd Edition). Only one little matter needs to be
explained, viz., that in many instances the reference numbers are placed at the side instead of at the
foot of the design, in such cases, when used for purposes of combination, the side at which the numbers

are placed becomes the foot of the design, or, in other words, the ends become the picks and vice versa.

Now as to the production of other patterns from those given in the Work. In addition to the
combinations of which we have been speaking, patterns may be combined so as to form stripe, check, or

other effects, and it is to facilitate this combination that the method of indexing the designs in this work



10

has been adopted. Suppose it is desired to produce a stripe pattern upon 16 healds, and it is desired
that pattern 5670 shall form the ground, and some other pattern shall form the stripe, say, for instance,
pattern 6074, and it is determined that the size of the stripe shall be as under, viz.: 32 ends of pattern

5670, and 16 ends of pattern 6074, as shown below.

Then all we have to do is to draw the warp which is to form pattern 5670 through the healds in
straight order from front to back, and that portion which is to form pattern 6074 through the healds in the
order given in the draft at the commencement of the series to which number 6074 belougs. Cut the cards,or
arrange in whatever way may be necessary to raise the healds, in such order as with the straight draf
will produce the pattern 5670, and the mere arrangement of the draft will cause the pattern 6074 to be
produced where it is required ; or, to use the language of the trade, the draft is a combination of straight
and broken draft, as given at the commencement of the series to which the broken pattern belongs, and

the straight twill is the card cutting, pegging, or heald-raising plan

Drarr

I
I
L
-]
a2

PATTERN.

.
[

]
[
CH
£
]
L
]
=
]
=
]
L}
B

It will be at once seen that the stripes may be varied to an unlimited extent, and not merely two
different patterns used, but immense variety may be produced by combining more than two patterns in

the same design, and at the same time not increase the number of healds employed.

‘We now come to deal with another and very important branch of the subject, viz., the application
of the patterns to fabrics. As has been shown, the mere making of a large number of designs 1s not a
difficult matter; in fact, the greatest difficulty may be more truly said to be the selection of the best for
the fabric, and the purposes to which they are to be applied. The skill of the designer or manufacturer
is not proved by the number of different patterns or designs he can produce, but more by his application
of them to the fabric, so as to produce the best effect, and a fabric most suitable for the purpose 1o

which it is to be applied. The question may be asked: What are the principles by which we must be
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" guided so as to do this most efficiently P That is a question not easily answered. It is not easy to lay
down rules which will meet the circumstauces of every case, and it is a very difficult matter to lay down
general rules which may not in some cases be very misleading. Kxperience is the best teacher, and
whatever rules may be laid down before they can be acted upon with any amount of success must be

verified by experience, and that experience frequently brought to bear in the modification of the rule.

The subject of slaying or setting of fabries, which is dealt with in my Treatise before named, is
one which is very closely connected with the application of designs, and their suitability for the fabries
to which they are applied; in fact, they are inseparable from each other. A design when applied
to one fabric may be perfect, the same design when applied to another fabric may produce a most
unsatisfactory effect, and the difference may be brought about, not only by the difference in the
material of which the fabrics are formed, but with the same material it may be brought about by the
difference in the relative proportions of warp and weft. We will take for example, a twill which runs
at an angle of 45 degrees across the design paper, and in which about equal quantities of warp and weft
appear on the surface.  In all probability the best effect would be produced if warp and weft are nearly
equal in quantity, though in many cases increasing the quantity of either one or the other would not
have a detrimental effect.

If we take another in which the twill runs at an angle of, say, 60 degrees up the piece, the best
effect would almost certainly be produced by letting the warp preponderate over the weft, and the
higher the angle at which the twill runs, the greater (in most cases) will the preponderance of warp
over weft require to be.

On the other hand, if the twill runs at an angle of 30 degrees across the piece, the best effect
would be produced by having a preponderance of weft, and the lower the angle at which the twill runs
the greater must be the preponderance of the weft. The consideration of this subject raises another
question when the class of twills of which we are speaking ave used in combination ; that is, when a
stripe or check effect is produced by combining two twills which run at different angles.  Whenever that
is the case the only safe plan,—and certainly the one which would be most likely to produce the best
possible results,—is to construct the fabric as if it was for a twill at an angle of 45 degrees, and let
warp and weft be equal in quantity. This, of course, applies more especially to cases where the two
twills are very widely different ; as, for instance, when one runs nearly vertically and the other nearly
horizontally, or say at angles respectively of 60 and 30 degrecs. If we are producing stripe effects,

where one porfion of the twill runs at an angle of 45 degrees and another portion runs nearly vertically,



we may make a variation in the number of ends per inch in each portion by increasing the quantity n
that portion which forms the vertieal twill. The same expedient may also be resorted to in the case of
twills where there is a greater difference in the angle, but the greater the difference and the greater the

difficulty of dealing with them.

We have again to consider the character of the fabric which it is desired to produce, and the
purpose to which it is to be applied ; whether it is to be useful, to withstand a great amount of friction,
or wear and tear ; whether it is required to be purely ornamental, or whether it is to serve some usefull
purpose, and at the same time to be ornamented in a pleasing manner. Whatever purpose it is intended
to serve attention should be paid to the suitability of the design for that purpose; if strength is required,
a pattern must be selected in which the threads are interwoven sufficiently to give the requisite strength
and firmness. It bulk and weight are required, a pattern must be selected which will permit the warp
and weft to embed into each other sufficiently. If only ornament is required, withoat any of the other
conditions being necessarily present, then patterns with just sufficient elaboration and character may be
selected.” Again, in many cases it is of the utmost importance to have regard to the processes of
finishing the fabric will have to go through after being woven, as the effect may be improved or marred
considerably by those processes; more especially is this the case in fabrics made from wool. If the
pattern is required to be much seen, then it must be of a very clear decided character, otherwise it may
be lost in milling-up of the material in finishing ; but if decision of character in the pattern is not of
great importance, then the object must be to select patterns which will facilitate the interlocking of the

fibres in the process of milling.

Nothing but great care and strict attention will enable the designer or manufacturer to overcome
all the difficulties he has to contend with, but care and attention, combined with the teachings of
experience, will enable him at all times to select those patterns which will best answer the purposes to

which they are to be applied.
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