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PREFACE.

In compiling and publishing these Tables I am
fully conscious that I am subjecting myself to the
probability of severe criticism. Ihave done 80 be-
fore. Wheu I published my Tables of Diameters of:
Threads, as far back as 1884, I incurred the same
risk, but every subsequent writer, some with,
others without acknowiedgment, have adopted them
or deductions made from them, and no oue has yet
to my kuowledge, challenged their accuracy.

In working out these Ta,blés I have endeavored to
give the number of threads per inch which will
produce the most perfect cloth under average con-
ditions, and I have based my calculations upon
observations of the hest tabrics, covering a period of
over twenty years.

Of course the conditions which apply to one pattern
will not necessarily apply to all patterns. The pro-
cess of finishing and other conditions come in as
factors, aund it would be impossible to frame either
rules or tables which would apply equaily to all
cases, but I have endeavored to meet this by giving
in each combination of counts the number of
threads which will give the best cloth under the
conditions tor which they are calculated, that is per-
mitting the greatest amount of curvature in the
wett and the least in the warp, and varying them
4s the ratio of the counts used vary, but I have also
worked out the lowest and the highest possibie num-
i)er of threads which may be used in such combina-
ion , so that the wmanufacturer may know how far
wemay go in either direction without destro)ing
the stability of structure or making his cloth too
stiff or rigid to use for the purpose for which it is
intended.



The accompanying rules as to the number of
picks per inch of weft, twist of yarn, alteration of
weights, etc., are intended to assist in the produc-
tion of perfect cloths, or as near perfect as the con-
ditions under which they may be produced, such ag

price, weight, etc., will permit; and at the sa_mé;

time to save intricate calculations and the expcéri,-

‘ments which enevitably accompany the making of

samples when the true laws are not clearly under-

stood.
Years of experiment with known cloths have

proved that the basis upon which they are compiled
i the truest and that they may prove useful and re-
liable is the only wish of the author,

THOS. R. ASHENHURST.

@Y

Ashenhurst's Cloth Structure Tables.

THE USE OF THE TABLES.

The primary object of these Tables is to enable a
manufacturer, superintendent of a mill, designer or
any one to whose care the production of fabricsis
entrusted to produce a fabric perfect, or as near per-
fect as possible, and both the Tables and Rules are
framed with a view to meeting that object.

The general instructions on the sheets themselves
will show their uses. For instance: take any one of
the tables and find the counts of warp at the head
of the ¢column, and the counts of weft at the side,
both of which are proposed to be used, and running
along both the horizontal lines and vertical columns
the square.corresponding with the two will give the
minimum number of threads which may be used in
a plain cloth of those two counts in the left hand
top corner; the maximum which- may be used in
the right bottom corner, and that which will give
the most perfect structure in the center, and in .-
heavier type; so that an increase or decreasein °
weight may be made without risk of destroying the
qualities of stability on the one hand or making the
cloth too stiff or rigid on the other. The Tables ap-
ply to the warp threads only, as considerably more
latitude may be, and is, given in the weft threads
for many reasons, but the accompanying rules will
explain more than a general description:

Table A is for Worsted Warp and Worsted Weft.

Table B.—Cotton or Spun Silk Warp and Weft.

Table C.—Cotton or Spun Silk Warp and Wor-
sted Weft.

Table D.—Woolen Warp and Woolen Weft.

Table E.—Cotton or Spun Silk Warp and Woolen
Weft. .

Then, as already explained, find the square cor-
responding to the counts of the two yarns to be
used, on the tables referring to the two materials
and the numbers of ends per inch for minimum,
maximum and perfect structure will be found for
a plain cloth.



TO CHANGE PATTERN.

‘When any other than a plain cloth is to be made
there must be a change in the number of threads.
There are two rules: one a rough and ready method
which gives some approximation to truth and the
other a strictly true and scientific method. Suppose
a four thread twill cloth 1s to be made, weft passing
over two and under two warp -threads alternately,
as sometimes expressed thus, 2;. The pattern will
consist of four threads and there will be two points
of intersection of weft with the warp. Then if
both materials are of the same counts the general
rule would be to take a common proportion. Sup-
pose that 52 ends would give perfect structure for
plain cloth.  Thus 4 threads + 2 intersections = 6,
as against 4 threads + 4 intersections in plain
cloth. Therefore as 6:8::52:69.8. This is not
strictly vrue as in working out the tables a suitable
allowance has been made for the bending of the
threads in the cloth, consequently the number of
threads per inch given in the table represeuts so
many triangles, including both the diameter of the
warp thread and the weft thread, as well as the space
required for the proper degree of berding; hence
the correct method in changing the pattern isto take
each intersection in the pattern as a triangle whose
base is represented as a fraction of an inch and each
thread where no intersection occurs at its own diam-
eter only, and add them together to find the space
occupied by one pattern, and that multiplied by the
number of threads in the pattern will give the num-
ber per inch. In the present case there are 52 ends
of 30s worstrd per inch in a plain cloth to change to
a four end twill, so that each angle or intersection
is #yof an inch. The diameter of this thread is t}4
of an inch, thus two threads and the bases of the
two triangles will be(7i5 + 135) + (G5 + %) = &+
ds = 82528 — 4 --of an inch, the space occupted
by one pattern, and as there are four ends in the
pattern 18.57 X 4 = 74.28 ends per inch for the
twill cloth as against 52 in the plain one.  This rule
will work out correctly for every pattern, whatever
the counts or combination of counts may be, when
the pattern is an ordinary twill ruuning at an argle
of 45 degrees, not necessarily in the cloth but on
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paper, or in other words where the pattern moves
one end at each succeeding pick, Where such is
not the case the conditions will be altered as will be
shown.

WHEN WARP OR WEFT PREDOMINATES ON
THE SURFACE.

‘Whenever the warp or weft predominates largely
on the surface in the order of interweaving, as in
satins, or when the twill runs at an angle of 60 de-
grees or more with the warp or weft, then there
must be more warp if the twill is in the direction of
the warp, either thicker threads or more of them,
than would be used for an even twill at an angle of
45 degrees. If the twill runs across the piece at an
angle of 30 degrees or less then the weft must pre-
dominate, just as with a warp face satin there must
be more warp than weft, and a weft-face satin the
reverse, and it is better to have that material which
predominates on the face fine and a proportionately
large number of threads. It is impossible to lay
down a rule to apply to every pattern but it may
serve in a general way that for a five thread satin
or twill £; that the maximum number to make a
good cloth would be 75 per cent of the number of
threads which would lie side by side in one ‘inch as
given in the accompanying Table of Diameters:
Following the strict rule as laid down for, say a cot-

_ton warp and weft satin, warp on the surface,

counts of warp ;%5 and weft 36s then- there would
be two intersections in the five threads composing
the pattern, and as for a plain cloth 33 ends per
inch gives the best structure there would be (F# X 2)
4 (337 X 3) to find the number of patterns per inch,
(3%7 in the diameter of 50s cotton) hence there would
be 21.52 pattern per inch, and 21.52 X 5 = 107.6 ends
per inch; or to take the maximum given in the
tables (¢y X 2) + (543 X 3) == 25 patterns per inch
and 25 X5 = 125 ends per inch. It is better to
work by mean in the tables than go to the extremes
for the purpose of retaining flexibility. A satin
may be made with as many ends per inch as would
lie side by side, but it is generally undesirable,
9



TO FIND PICKS PER INCH.

In a plain cloth, or twill cloth, where warp.and
weft are equal in counts and material, there should
be approximately the same number of picks as ends
per inch. In praetice it is often better to have the
weft a little thicker than the warp. In other cases
where the two materials are not the same, or where
pattern becomes an element in the case, make the
basi¢ one-half the number of threads which would
iie on one inch as given in the tables of diameters,
‘and add or deduct 10 per cent for the maximum or
‘minimum, except in cases such as already referred
%o of satins or patterns with a weft surface, and
low angled twills, where the threads must lie as
closely together as possible.

FANCY CLOTHS WITH YARNS OF DIFFERENT
COUNTS.

In many cases cloths are made with yarns of dif-
ferent counts or different materials; in such cases
the best method is to find the average count of the
combination and then refer to the tables. If the
two materials are different they must be reduced to
the same denomination. Thus suppose 2-40s cotton
and 2 36s worsted are being used in combination with
equal number of threads in the pattern, thus:
2-40s cotton is 20%240 — 30s worsted (single),and 2-40s
worsted combined with 30s would give an average
count of 24s. (See rule for finding average count,
page 14.)

This rule may be applied in almost all cases of

" fancy goods.

TO CHANGE THE WEIGHT OF A CLOTH.

A cloth may be altered in weight, made heavier
--or lighter, and the same character of structure re-
tained. In'doing this the fact must be borne in
mind that the diameter of threads vary in the ratio
~of the square root of the counts; hence the rule will
be:

Rule:—As the weight of the required cloth is to
the weight of the given cloth, so is the square root
of the counts in the given cloth to the square root of
counts in the required cloth.

This is the true rule, but it may be simplified in
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working by squaring the weights, soas toraise them
to the same power as the counts and avoid extract-
ing roots. Thus the rule will be: as the weight
squared of the required cloth is to the weight squar-
ed of the given cloth, so is the counts of the given
cloth to the counts of the required cloth.

Example: A cloth is made with 24s warp, in any
material and it is desired to increase the weight by

‘one eighth. Then the heavier cloth will bear to

the lighter one the ratio of 9 to 8; hence as
92:82: : 24 : X, or 8x8X2£—19 mearly; or that would
be the counts required. The number of ends per
inch must now be found, for a heavier count must
have fewer threads. Then suppose the original
cloth had 56 ends per inch it would be as 9 : 8 : :56:X
or %56 — 497 for the heavier cloth.

It must always be borne in mind that light cloths
are fine, and heavy cloths are coarse; that is, thicker
threads and fewer of them for the same structure.

TO CHANGE FROM ONE COUNT TO ANOTHER
AND FIND ENDS OR PICKS PER INCH.

This is simply a part of the last rule or a reversal
of the last portion and will read: ‘‘As the given
count is to the required count, so are the ends of
the given cloth squared to the ends-of the required
cloth squared.”

Example: If there are 56 ends per inch of 24s
and it is desired to change to 19s how many ends
per inch should there be? Then as 24:19::56%:x7?,
or ¢ 1836556 . 50, or there would be 50 ends per
inch. There is a slight error between 50 and 49
given in the previous example due to the fact that
the first part of the previous illustration gave a lit-
tle less than 19, but the full number was adopted.

1f it is required to change from one number of
threads per inch to another, the above rule would
simply be reversed, that is: As the ends of the -
given cloth squared is to the ends of the required
cloth squared, so is the given counts to the required
counts, thus reversing the above example as 562: 502
1 :24:19, or 59%59%2¢ — 15, ’

11



TO CHANGE FROM ONE PATTERN TO ANOTHER
AND FIND ENDS TO PRODUCE CLOTH
OF THE SAME CHARACTER,

In the alteration of pattern the simple general
rule turns upon the relative number of intersections
in proportion to the number of threads in each pat-
tern respectively. Thus a four end twill 2; has four
threads and two intersections, and a six end twill
44 has six threads and two intersections, and a plain
cloth has six threads and six intersections; hence, a
four end twill cloth must contain more threads of
the same counts than a plain, and a six end twill
must contain more than a four.

If the cloth in the first instance has been made on
the basis of these tables the second may be also with
the same result;but if not, and the same character
of cloth is required a general rule must be laid
down.

Then taking the four and six end twills for the
purpose of illustration, and supposing the four end
twill had 80 ends per inch, to find the number re-
quired for the six end twill. In the first cloth as
mentioned there are four threads and two intersec-

tions, or six units;in the second, six threads and

two intersections, or eight units; therefore if the
first cloth had 80 threads per inch the second would
have 20%8%¢. — 90 threads per inch.

To make the matter more clear it may be given in
the general rule, viz: As ends in the pattern of the
cloth given mualtiplied by ends, plus intersection, in
the pattern of the required cloth, is to the ends in
the pattern of the required cloth, multiplied by
ends, plus intersection in the pattern of the given
cloth, so is the ends per inch of the given cloth to
ends per inch of the required cloth.

Then to change from the four end twill with 80
ends per inch it would be:

As 4X (6 +2) :6X(4+ 2 -:80:90, or simpli-

6X(4+2)X80—=6X6X8 _
fied X (61 9) X8 = 90 The latter
method is the simplest form of working, but th
first rule explains the reason for it. : T
12

COUNTS OF FOLDED YARN.

To find the counts of a yarn composed of two
threads twisted together the doctrine of combina-
tions is employed. Let twothreads A, B be twisted
AX B
AT+ B X the resulting count. Thus
if the threads are 20s and 40s respectively in any

Lo 20 X 40 800
material it would be 90 + 40— 6y — 185 the

together then

counts.
To find one count to twist with a known count
and produce a given count in the combination, the

rule will be reversed. Thus let C be the resulting

A XC
counts, then 3 ¢ — B, thesingle count sought,
20 X 13}
as — 3 — 40,
20 — 134

‘When three or more threads are twisted together
the combination is extended. Let the threads A, B,

C be twisted together and D the resulting counts,
AXBXC "
then (A*X' Bj v‘f—ZAiin)i‘i‘ V(B 'X’G) =D. Suppose
A, B, C to be 40s, 30s and 20s respectively then
 40X30X20 —oa
(40 X 30) + (40X 20) + (30X 20) e
The rule may be reversed in the same manner as

the others. Thus let A, B, D be given tofind C.
Then AXBXD
T (AXB)—(AXD) — (BXD)
40 X 30 X 98 _
(40 X 30) — (40 X 95%) — (30 X 9%)

‘When there are more than 3 threads the same rule

= C, or

20s.

will follow, the combinations on the under side of
the line being always one less than the total number
of threads . Thus if there are four threads A, B, C,

D it will be
AXBXCXD
(AXBXC)+(AXBXD)+ (A XCXD)+BX{CXD)

and so on.

13



AVERAGE COUNTS.

The object of this rule is when fancy goods are be-
ing made to find the number of threads to make a
perfect cloth, Suppose a cloth is made of one thread
of 40s and one of 20s alternately. The cloth could
not be built on either of them separately. Then the
rule given above will find the resulting counts of the
combination as 181s, but that implies that the two
threads have been twisted and made into one, but
being putinto the cloth separately there are- still
two threads then 131 X 2 — 262, the average counts,
and upon this the cloth may be built.

The same rule will apply when there are three or
more threads; find the resulting counts of the com-
bination and multiply by the number of threads; the
product will be the average counts,

. TWIST OF YARNS. )

In the cotton trade there is a general rule for find-
iing the twist in a given count, viz: Multiply the
:square root of the count by 3} for weft and by 3%
‘for warp. This js considered as standard yarn, and
may be increased or decreased in yarns for specific
purposes.

To make a similar standard for other materials as
the relative counts are to each other, so is the rela-
tive twist. For instance cotton and worsted have
840 and 560 yards per hank respecti(zely. Thus

3.25 X560 _ 825 X2 __ 9166 for weft and
340~ 3
8.75 X 560 _ o 5 tor warp, and the same with any
840
other material.
Suppose a yarn is made with either more or Jess

twist than this rule will give and it is desired to

make another yarn of exactly the same character, .

then the general rule will apply. As the square root
of one count is to the square root of another count
go is the twist in one yarn to the twist in another.
Or, as one count is to another count so is the twist

of one squared to the twist of the other squared.:

Example: Let a20s yarnhave 12 turns’ per inch
hogt many should a 80s have? Asy/20:130::12: Xor

as 20:30: : 12¢ : X2, or [ _%9%)2&%,: 15, neasly.

or the number of turns required for 30s.
- 14
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lnstructions For Use.

The Counts of Warp ‘re represented by the ver
fical columns and the Weft by the horizontal lines

To find the ends per inch for any combination
of counts, find the Counts of Warp at the head of
the eolumn and Coumts of Weit down the side,
then run the finger down to the square correspond-
ing with cauh wnd the hyures in the Je@i band top
corner represent the lowest number of threads
which may he wed, these in tie tight botean the
‘maximum, and the center figures those which will
give the most perfect structure

The Talles arc vonstructed tor plain cloths
‘The number of threads for any pattern may be
worked from them

UL SANTING CO. AREATOR, B 3
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