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Figure 309 is based on 30 fields each way and divided into ten equal parts.
For foundation we have selected the ten-harness sateen position. The design is
worked out in the same manner as 3078 and 308, and needs no further explanation.
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Broken twills, obtained from sateen positions, sometimes require too many
harnesses, and ways and means have been found to imitate these weaves on less
harness numbers. For example we take figure 310. In figure 310 we use the
same twill piece as we have obtained in figure 309, which extends over 15 ends.
We now make a cross section of fifteen fields each way and divide into three equal
parts. 'The first twill part we begin on the first pick and end. The second twill
part we begin on the eleventh pick and sixth end. The third twill part we begin
on the sixth pick and eleventh end, and the result is practically the same as we
have in figure 309, but has been produced with only half the harness number.
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Another example 1is illustrated with
figure 311. Instead of single twill parts we
have used twill parts in pairs. The width for
this design is 24 ends. The heighth of the
design is 72 picks. To ascertain why we need
72 picks, we find the difference in picks of
each pair of twill parts, which is 12; then find
the difference of ends in each pair of twill
parts, which is 4. A difference of four ends
is combined with a difference of 12 picks.
Four is contained in twenty-four six times—
therefore 6x12=72 picks.

Figures 312 to 321 inclusive illustrate another series of broken twills. In these
weaves all the twill parts are running in opposite directions. Figure 312 is based
on five-harness % twill, the difference in picks is one for each twill part. 5+1=5

twill parts.

Figure 313 is based on six-harness 3—% twill; the difference in picks is two for

each twill part. 6+2—=3 twill parts.

Figure 314 is constructed from six-harness 3~:~§ twill. 'The difference in picks
is one for each twill part. 6+1=06 twill parts.
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Figure 315 is based on seven-harness 3—:—4 twill; the difference in picks is two
for each twill part; but 7 being not divisible by 2, fourteen ends equal to seven
twill parts are necessary for the complete design.

Figure 316 is based on eight-harness %%:—1% twill, with twill parts of two
ends each; the difference in picks is two 8+2=4. Therefore four twill parts are
necessary for the complete design. This twill of the above class is extensively used
in all kinds of manufacturing, and is known by the name of Mayo weave. Figures
317, 318, 319, 320 and 321 are worked out on the same principle as figures 312,
313, 314, 315 and 316 and need no further explanation.
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Broken Twills in Cross Twill Forms.

T'his class of cross twills has the appearance of spirals running
through the entire fabric and shows their value to great advantage
if the cloth is made with two distinct colors in warp and filling.

Examples are illustrated with figures 322 to 331 inclusive.
In figure 322 we have used twill parts taken from regular four-
harness % twill. Fach twill part has a difference of two ends and
six picks, and is indicated in black m type. The remaining space is
filled in with the same twill, but these twill parts are running in
the opposite direction and are indicated in shaded = characters.
The design is carried out on eight ends, the difference being two
ends for each twill part; therefore four twill parts are necessary to
complete the design. The rule for these weaves now stands as
follows: Divide the total number of ends on which the design is to
be constructed by the difference of ends in each twill part, which
is two, then multiply the difference in picks, which is six:

8-+2=4x6=—24 picks are required for the repeat of the design. VYou will observe
in the design that the spirals of these twills appear to be of uneven sizes; although

on close examination it will be found that each twill part extends
over the same number of ends.
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Figure 325 is also constructed from retrular W
twelve ends; each original twill part extends over elght ends,
B and the opposite running twill over four and six ends alter-
- nately.
g The difference of each twill part is the same as in figure
g 324, and requires also thirty-six picks to complete the
g design.
=
]

0

Figures 326 and 327 are de-
signed from four-harness 3:3
twill on sixteen ends; the
difference of ends for the twill
parts is two, 16+2=8. The
difference of picks in each
twill part is six, 8x6=48
picks are required for these
designs.

It may be well to state
here in working out designs
of this class from four-harness
= twill, only such numbers
of ends can be used which
are divisible by four.

twill on
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ends.

running twill
31 1]
51 2]

Another method of
designing these broken
twills is illustrated with
figures 332 and 333. For
foundation we use a
twenty-harness diagonal
represented in figure
332. From this we pro-
duce figure 333 in the
following manner:

We take from figure
332 a certain number of
ends, in this case six-
teen, and reproduce this
much of figure 332 in
figure 333. We now

" count back seven ends
from the sixteenth end
and beginning again
with the tenth end of
figure 332 we add six-

L twill.

In figure 331 we have used the original
twill parts regular % twill on twenty-four
The difference in ends for each orig-
inal twill part is six, 24+6=4. The difference
in picks is twelve, 4x12==48 ends are neces-
sary for the complete design.
parts are filled

The opposite
in with
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Again do we count back seven, and beginning

with the nineteenth end add sixteen more ends to figure 333, and so on untjl

gure 333.

teen more ends to fi

the design is completed. For lack of space figure 333 is not carried out to

the point of repeat

since this would require three hundred and twenty ends

)

.

to complete the design

Figures 3328 and 3338 may illustrate another example of these twills.

Thirteen ends from figure 332B, counting back six ends.

space the design i

Again for lack of
The design complete

s not carried out to the point of repeat

ends.

would require two hundred and eighty

e} ] jmiw} @l || Iwimw] ju] | jw] fjwimim] | fof [sifml ¥ Jui | [l T 1wl | T} {7 fw[w] Ju] | [w] fw[=]] | [=| {s(=]s] ] (=] ] =] ]
[_m] Jwim] | mim] | [w] | Iwimim]




| ]m]
Dan L L]
Doaomcooo
BOO000mO0 BEROOOONOO00R
EROOO0OA OmEOO00R0000
DDD [mimin] | [misin(e] [sisjs)w]
a0000eROOOcOm0n
SDIDDDDIIDDDDI
L]

]
a
]
=]
| |mimimin] [w[miwin] | (=)

BOOCOmOOO0mMEO
a20000mcO00On

333B

mia]_[siwinin] | [swi«]
[Eimimin] [n)winis] ] I
ooom

oooomOoO0O0EmoO000R0000ENEEROERCERORECOEAEER

The last method of forming this class of broken twills is based on mathe-
matical rules. Figures 334 and 335 illustrate the first principle; we take for
foundation twelve-harness diagonal represented in figure 332. We now select a
series of numbers ‘‘for our example four’”. These numbers if added together
should not equal the harness number, neither should the number 1 be included in
this group of numbers. From these numbers we lay the foundation for our new
method. The ones selected are 4, 3, 8 and 2=17, which we place above a straight
line, making four columns of figures. Underneath the first number und below the
line we place the first figure (4) again. To this add the second number 3
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(4+3=7) and set the 7 in the second column of figures and beneath the line. To
7 add the figure at the head of the third column, thus 7+8=15. But since 15 is
larger than our harness number 12, we use only the difference between it and the
harness number, 15—12=3, and we place the 3 underneath the 8 in the third
column. To 3 add the fourth number 2, 3+2=7, and put this as the second figure
in the fourth column. We now go back to the first column, and add the frst
number above the line 4 to the last number in the fourth column as s+4=09,
placing the g in the first column. To g add the second figure above the line,
9+3==12, and put sum in second column, and so on. Note that the number always
added is taken from above the line, and that when the sum exceeds the harness
number, we use the difference between it and the harness number. We continue
the operation till the columns of numbers have reached the point of repeat, in
this case taking twelve lines of numbers. See fable of numbers.

lalsl 8] 2]
lal 71 31 51
9 12 8 10
2 5 1 3
7 10 6 8
2.3 11 I
5 8 4 6
O I 9 IT =
3 6 2 4
8§ 11 7 9
14 12 2
6 9 5 7
II 2 Io I2

T'o work out the design proper as given in 335, we begin with the number at
the head of the first column and progress to the right; then back to the second
line of numbers, and so on, using that end in the design 334 that is denoted by the
figure on the table; for instance, our first end in figure 335 is a reproduction of the
fourth end in figure 334, the second in figure 335 corresponds to the seventh in
334, the third in 335 to the third in 334, the fourth to the fifth, the fifth to the
ninth and so on till the table is exhausted and the design complete.
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Another example is illustrated with figure 336. We select the following
numbers aud again use for foundation design figure 334.

5 3 7 4 4
5 8 3 7 11
4 7 2 6 10
3 6 1 5 9
2 5 12 4 8
r 4 1 3 7
12 3 1o 2 6
1T 2 9 1 5
1o 1 8 12 4
9 12 7 11 3
8 11 6 10 2
7 0 5 9 1
6 9 4 8 12

In looking over our group of numbers we find that each number from 1 to 12
inclusive is represented five times, once in each column. Therefore 5xr12=60
ends are required to complete the design.

The reason why the number 1 should never enter into our selection is that
this would bring two adjacent ends from the original design adjoining each other
in the new design, and this arrangement must be avoided.
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We are now able to form innumerable new designs by the aid of the foregoing
principle; for another example we use the following series of numbers: 3, 4, 6, 5,
4, 4, and develop the table as in the preceding design.

5 4 6 5 4 4
5 9 3 8 12 4
9 1 7 12 4 8
1 5 II 4 8 12

For foundation weave we again make use of figure 334, and produce from
the six columns of numbers figure 337.

We now take figure 337 and reproduce each end on every other line, leaving
a blank line between, thus forming figure 338.

We now add to figure 338 each next following end from the original figure
334, and produce figure 339.

‘The analysis of the design is as follows:



The 1st line of design 338 is the
338
338 [
338 ¢
338 X3
338 ¢

“ and ¢ o
(X3 3(1 < (X (X3
€ 4tll (3 i £
(29 Sth 1 (X4 (%3
% 6th X3 (X1 s
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s5th fromn 334, we add the 6th from 334

“ gth ¢ 334, ¢ ¢ gqoth Y 334
“ o 3d 334, 4 gqth Y 334
“ 8th ¢ 334, “ ¢ ¢ oth Y 334
€ r2th 0 334, ¢ Ist Y 334
g 4th o’ 334’ X3 [ (3 stll ¢ 334

and so on until design 339 is completed.
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We can still further extend our method in this manner.
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Take again figure

337 and reproduce each end on every third line, leaving two blank lines between.
See figure 370A4. 'T'o this we now add alternately the two following and the

two preceding lines from the original design 334.

The 1st line in figure 3404
¢ 211(1 <6 LK} (X3 340A
¢ 3d (13 X3 L1 340A
¢ 4th (X1 £ i€ 34.0A
X3 sth €4 L3 (X3 340A
(X4 6th ik < X3 340A
i« 7th (13 (X3 “ 34OA.
“ Sth 153 [ 131 34OA
o 9th (13 (X9 it 340A
3 IOth X3 (X3 €€ 340A.

and so0 on until the table is exbausted. For complete design see figure 340.

is the sth from 334,

13

6

«

‘o

3

The analysis is as follows:

we add the 6th and 7th from 334

oth 334, ¢ ¢ 8tho ¢ gth 334
3d o 334) i« (X3 (3 4th {« sth X3 334
Sth i 334, ¢ i i 9th if IOth i€ 334
Ich £33 334’ (x4 L3 ‘e Ioth (X4 9th £13 334
4th 3 334’ X1 i ¢ sth (X3 6th ‘¢ 334
9th X3 334’ “ ‘€ (X4 8t}1 X 7th o 334
]St Q¢ 334’ ¢ (%3 ¢ 2nd (L3 3({ X 334
7th (13 334’ 4 X i< Gth i Stll X3 334
12t}1 € 334’ ‘¢ s X3 1st X1 an [ 334
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Another example is illustrated in figure 342. For 341
R ati . - i ORCORONCONER
35 7 foundation weave we use figure 341 and the following Sl mialsl

numbers: 3, 5, 7 and 2, from which we form the table BUUJSDECORSRL
of numbers below in the usual manner.

—

o

We now take from figure 341 the lines corresponding
to our table and Ieave four blank lines between ('see
342); then we add alternatingly the four following and
the four preceding lines from the original figure 341,
thus forming figure 342a. For lack of space this
design is not carried out to the point of repeat. The
complete design would require 240 ends.

-
-

-
-
-

et .
WO NN NO B = O~ 0

QU NN NO B~ A~ 0w
-
NN NO R = A 00 O

CUN RN NO R H OV W
i

—
-

The analysis of figure 342 is as follows:

The 1st end of figure 342 is the 3d from 341, add the 4th, s5th, 6th, 7th from 341

3 ond ¢¢ 13 “« €6« 8th ¢ < 3 “c 7th, 6th, Sth 4th
“ 3d 6« 113 “« “« [T Sd ¢ 13 € o 4th, Sth, 6th, 7th ‘o« ‘<
0 4th € 3 « 6 0« Sth X3 [ [ “ 4th, 3d’ 2r1d, Ist 6 “
€« Sth “ 3 € Y S 1 8th ¢ 113 «c € 9th, IOth, Ilth, 12th 3 o
I 6th ¢ “ < €6 6w« Ist 6 “« ‘< o« IZth, IIth, IOth, ch 0 «

and so on until the table is exhausted.
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5.4 53
59 2 5§
0 2 7 1o )
3 715 Figure 343 is another example of this class, but instead of equal
Si2 5 8 ¢ L . .. .
I s 10 1 numbers of blank lines between the original lines we have them
5 I f blank 1 bet th ginal 1 h th
1? 1o 3") 1? arranged as follows: 3 blank, 3 blank, 2 blank, 3 blank, and so on.
4 8 4 For a series of numbers we have selected 3, 4, 5, 3.
9 1 6 9
2' 611 2
711 4 7
12 4 9 12

The analysis for design 343 is as follows:
The 1st end iu figure 343 is the s5th ta 341; add the 6th, 7th, 8th from 341

1% and ¢ [ o [T TINT] gth [TENT] < i Sth, 7th, 6th ‘c “«
0 3d I € 6 [E Y I and ¢ ¢ 14 1 3d, 4th : “c 6
‘¢ 4t11 ‘i X3 X3 X3 [ 31 Sth 6 X1 (X3 (X1 4th, 3d) 2nd 3 [
‘s Sth o I o L ve )3 : DAL i 5 IIth, I2th, Ist 3 0«
“« 6th “ € ‘e TR T T ond ¢« 6 “ 1st, Ich, rrth %3 «
I 7th o € N T Y 7th e < “« Sth, gth < “
‘e 8th « cc 3 L T % A € Iy ch, Sth, 7th I o«

and so on until the table is exhausted. Again for lack of space design 343 is not
carried out to the point of repeat,



79

343

3 3 2 3 3 3 2 3 3 3 2 3 3 3 2 3
ROOOWMOUCEDOROCORCOOROO0ROCNOOOROOOROCOROOROCDOROOOROOORCORCOO
1 2 3 4 § 14 5
EOE0ND0s0R00N00 0 =

OoE0 o
Os 000
s Ooggd
OmOs=R00Om
O0os=s0=0A
EDE0E00=EM
OECO=mO=EN
oopz00==m
N=0E000=E=EMm
DRCoO=mses0
OBOE0OMES0
OEO00ORECOND
Os0=R=000
ORO=0OW0E0E0
COO=s0ROCAO0OE
Eflz0s0E000=20
CeO0sN0s0500
OoD=0m00omOo0s
EOs000=0m0=0
OmoDEl0E08E00
omosOm0sE0sE0E
E=r00z0m0e0
EzO=E0=000=0
12 5 8

Another example of this class of broken twills is illustrated and described
with figure 345. We select the numbers 3, 4, 8, 10, from which we form the
following four columns of numbers in the usual way, on the basis of a twelve-
harness weave.

From these four columns of numbers we construct

our new weave represented with figure 345. For

3 4 819 foundation weave we use figure 344, twelve-harness

steep twill, from which we take the corresponding

line indicated in our four columns, leaving three

blank lines between every original line. We now add

to the original lines corresponding to the first and

fourth columns the three preceding lines from figure

11 9 344 and to the original lines corresponding to the

second and third columns the three next following

2 12 lines from figure 344. The column numbers are in-

dicated below the design 345 and the lines from Hat {al tatstsl 5t 1

figure 344 above. ECOROR0OEONE

The complete design 345 would require 48x4=192 lines; since this number
goes beyond our space, design 345 is not carried out to the point of repeat.

344
OROROCOONCEEN

-
QO O\ N W
ON NN BN

6 Column nmimbers

=O0E00=0m
0 dsE0s

Column numbers
Analysis numbers

o
@w
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The analysis of figure 345 is as follows.:

1st, 12th

1d the 2ud,

al

The 1st line is the 3d from figure 344

SEEPEEE
OW O = I~
- - - L]
i
SE8 =552
A H N OOV N
— =] -
S48 &S5
Lo
® S wehl

s of numbers is exhausted and thus

the repeat of the design complete.
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sition of twllls run at various angles.
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Fig. 346 is a diagram showing the po
If the cloth is constructed of a like number o

f ends and picks, then the position of
s in the diagram; but when the picks and

ill vary accordingly. For illustration we

construct a cloth which, when finished, will count go ends and 6o picks; we use a

the twills appears the same in the cloth a

ends differ from one another, the angle w

This difference is wholly due to the

in the diagram and we find in the cloth
designing paper not being ruled in the same proportions as the counts of the cloth.

o
o

twill weave which runs at an angle of 45
that the twill will run at an angle of 63



Crompton and TRnowles
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. WORCESTER, MASS.
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‘Weaving
Machlnery..

FOR THE MANUFACTURE OF
VERY- KNOWN FABRIC .

C. N. PERKINS & CO.,

258 LOWELL STREET, LAWRENCE, T1ASS.
Fire Men's Supplies for Mills,
Hose Brackets, Play Pipes, &

an__Hose Repairing a Specialty.




EMMONS LOOM HARNESS COMPANY.
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1« M. EIVIIVIWVIND, 1 reayurer ana -1—.:’@“1
COTTON HARNESS for all kinds of Plain and Fancy Weaves in Cotton, Linen and Silk Goods. MAIL HARNESS for Duck, Worsted, Silk and Woolen Goods.
SELVEDGE HARNESS, 18 to 25 inches deep, for Weaving Tape Selvedges. REEDS for Cotton, Woolen. Silk, Duck and omgoa Mills. SLASHER AND
‘STRIKING COMBS. ﬁb\wwwmm AND LEICE REEDS. BEAMER AND DRESSER HECKS. MENDING F%FU AND TWINE, WIRE HEDDLES.
AGENT FOR BARLOW'S LOOM PICKERS.



