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CALCULATIONS.

Grading of the Various Yarns Used in the Manufacture of
Textile Fabrics According to Size or Counts.

The size of the yarns, technically known as their “Counts” or numbers, are based for the different
raw materials (with the exception of raw silks) upon the number of yards necessary to balance one (1)
Ib. avoirdupois. The number of yards thus required (to balance 1 lb.) are known as the “Standard”
and vary accordingly for each material. The higher the count or number, the finer the- yarn according
to its diameter. '
COTTON YARNS.

Cotton yarns have for their standard 840 yards (equal to 1 bank) and are graded by the number
of hanks 1 lb. contains. Consequently if 2 hanks, or 2 X 840 yards = 1680 yards are necessary to
balance 1 Ib. we classify the same as number 2 cotton yarn If 3 hanks or 3 X 840 or 2520 yards are
necessary to balance 1 lb., the thread is known as number 3 cotton yarn. Continuing in this manner,
always adding 840 for each successive number gives the yards the various counts or numbers of cotton
yarn contain for 1 1b.

Table of Lengths for Cotton Yarns.

(From number 1 to 240’s.)

No. {Yds. to 1 1b. No. [Yds tor1 1b. No. |Yds.to1 1b No. |¥ds.to1lb. | No. |Yds.tor1 1b.
1 840 17 14,280 33 27,720 50 42,000 85 71,400
2 1,680 18 15,120 34 28,560 52 43,680 | 90 75,600
3 2,520 19 15,960 35 29,400 54 45,360 95 79,800
4 3,360 20 16,800 -l 36 30,240 56 47,040 100 84,000
5 4,200 21 17,640 37 31,080 58 48,720 110 92,400
6 5,040 22 18,480 38 31,920 60 50,400 120 100,800
7 5,880 23 19,320 39 32,760 62 52,080 130 109. 200
8 6,720 24 20,160 40 33,600 64 53,760 140 117,600
9 7,560 25 21,000 41 | 34,440 66 55,440 150 126,000

10 8,400 26 21,840 42 35,280 68 57,120 160 134,400
11 9,240 27 22,680 43 36.120 70 58,800 - 170 142,800
12 10,080 28 23,520 44 36,960 72 60,480 | 180 151,200
13 10,920 29 24,360 45 37,800 74 62,160 | 190 159,600
14 11,760 30 25,200 46 38,640 76 63,840 200 168,000
15 12,600 31 26,040 47 39,480 78 65,520 220 | 184,800
16 13,440 32 26,880 | 48 490,320 8o 67,200 240 201,600

Grading of 2-ply, 3-ply, étc., Cotton Yarns.

~

Cotton Yarns are frequently manufactured into 2-ply. In such cases the number of yards required
for 1 1b. is one-half the amount called for in the single thread. )

For Ezample.—20’s cotton yarn (single) equals 16,800 yards per pound, while a 2-ply thread of
20’s cotton, technically indicated as 2/20’s cotton, requires only 8400 yards, or equal to the amount
called for in single 10’s cotton (technically represented as 10’s cotton). Single 7’s cotton yarn has 5,880
yards to 1 1b., and thus equals 2-ply 14’s cotton yarn ; or 2/14’s cotton yarn equals one-half the count

(14--2==T), or.number 7 in single yarn.
5
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If the yarn be more than 2-ply, divide the number of the single yarn in the required counts by
the number of ply, and the result will be the equivalent counts in a single thread.

Example—Three-pty 60’s, or 3/60’s cotton yarn, equals in size

Number of single yarn) { Equivalent counts in a
in required counts. | { Number of ply. } single thread }
(60 + 3 = 20)

single 20’s cotton yarn, or 16,800 yards of single 20’s cotton yarn weigh 1 1b., and 16,800 yards of
3/60’s cotton yarn weigh also 1 1b. Again, 4-ply 60’s or 4/60’s cotton yarn equals in size

Number of single yarn Equivalent counts in a
{ in required counts. { Number of ply.} { single thread. }
(60 - 4 = 15)

single 15’s cotton yarn; or single 15’s cotton yarn has 12.600 yards, weighing 1 lb., which is also the
number of yards required for 4/60’s cotton yarn.

Rule for finding the Weight in Ounces of a given Number of Yards of Cotton Yarn
of a known Count. ’

Multiply the given yards by 16, and divide the result by the number of yards of the known
count required to balance 1 Ib.

Ezxample (single yarn).—Find weight of 12,600 yards of 30’s cotton yarn. 12,600%X16=
201,600 ; 1 Ib. 30's cotton yarn=25,200 yards. Thus, 201,600~+25,200=3.
Answer.—12,600 yards of 30’s cotton yarn weigh 8 oz.

Ea;'ample (2-ply yarn).—Find the weight of 12,600 yards of 2/30’s cotton yarn. 12,600X16=
201,600 ; 1 lb. 2/30’s cotton yarn=12,600 yards. Thus, 201,600~+-12,600=16.
Answer.—12,600 yards of 2/30’s cotton yarn weigh 16 oz.

Erample—(3-ply yarn)—Find the weight of 12,600 yards of 3/30’s cotton yarn. 12,600X16=
201,600 ; 1 lb. 3/30’s cotton yarn==8,400 yards. Thus, 201,600--8,400=24 oz.
Answer.—12,600 yards of 3/30’s cotton yarn weigh 24 oz.

Another rule for ascertaining the weight in ounces for a given number of yards of cotton yarn of
a known count is as follows : Divide the given yards by the number of yards of the known count
required to balance one ounce (being yards per lb.-+16).

Example (single yarn).—Find the weight of 12,600 yards of 30’s cotton yarn. 25,200~16=
1,575 yards 30’s cotton yarn=1 oz.; 12,600--1,575=8.

Answer.—12,600 yards of 30's cotton yarn weigh 8 oz. ‘

Ezample (2-ply yarn)—Find the weight of 12,600 yards of 2/30’s cotton yarn, 12,600-+-16=
787% yards 2/30’s cotton yarn=1 oz.; 12,600--787%=16.

Answer.—12,600 yards of 2/30’s cotton yarn weigh 16 oz. ,

Example (3-ply yarn).—Find the weight for 12,600 yards of 3/30’s cotton yarn. 8,400-+-16=525
yards 3/30’s cotton yarn=1 oz.; 12,600-+525=24.

Answer.—12,600 yards of 3/30’s cotton yarri weigh 24 oz.

Rule for finding the Weight in Pounds of a given Number of Yards of Cotton Yarn
of a known Count.

Divide the given yards by the number of yards of the known count required to balance 1 Ib.

Ezample (single yarn).—Find the weight of 1,260,000 yards of 30’s cotton yarn. 30’s cotton
yarn=25,200 yards to 1 Ib. Thus, 1,260,000-25,200=50.
Answer.—1,260,000 yards of 30’s cotton yarn weigh 50 lbs.
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Ezample (2-ply yarn).—Find the weight of 1,260,000 yards of 2/30’s cotton yarn. 2/30’s cotton
yarn=12,600 yards to 1 Ib. Thus, 1,260,000+12,600=100.
Answer.—1,260,000 yards of 2/30’s cotton yarn weigh 100 Ibs.

Ezxample (3-ply yarn).—Find the weight of 1,260,000 yards of 3/30’s cotton ydrn. 3/30’s cotton
yarn==8,400 yards to 1 lIb. Thus, 1,260,000+8,400=150.
‘ Answer.—1,260,000 yards of 3/30’s cotton yarn weigh 150 lbs.

To find the Equivalent Size in Single Yarn for Two, Three, or More, Ply Yarn Composed
of Minor Threads of Unequal Counts.

an the manufacture of fancy yarns the compound thread is often composed of two or more
minor threads of unequal counts. If so, the rules for finding the equivalent in single yarn is as follows :

Rule.—1If the compound thread is composed of two minor threads of unequal counts, divide the
product of the counts of the minor threads by their sum.

Ezample—Find the equal in single yarn to a two-fold thread composea of single 40’s and 60’s.
40 X 60=2400-+100 (40-60)=24.

Answer.—A. two-fold cotton thread composed of single 40’s and 60’s equals a single 24’s.

Rule.—If the compound thread is composed of three minor threads of unequal counts, com-
pound any two of the minor threads into one, and apply the previous rule to this compound thread and
the third minor thread not previously used.

Ezample.—Find equal counts in a single thread to a 3-ply yarn composed of 20’s, 30’s and 50’s.
20X30=600--50 (204-30)=12; 12X 50=600-+62 (12-50)=9%1.

Answer.—A. 3-ply cotton yarn composed of 20’s, 30’s and 50’s equals in size a single 93}’s thread.

A second rule for finding the equivalent counts for a yarn when three or more minor threads are
twisted together is as follows: Divide one of the counts by itself, and by the others in succession, and
afterwards by the sum of the quotients. To prove the accuracy of this rule we give again the previ-
ously given example.

Ezample.—Find equai counts in a single thread to a 3-ply yarn composed of 20’s, 30’s and 50’s.

50+-50=1
50+-30=1% 50-+-5t=9%t
50+-20=2%

5%

Answer.—A 3-ply coéton thread composed of 20’s, 30’s and 50’s equals in size a single 93¥’s thread.

Ezample.—Find equal counts in a single yarn for the following 3-ply yarn composed of 40,
30’s, and 20’s cotton threads. :

40+40=1
40-+-30=1} 40—+43=9+s
40+20=2

4%

Answer.—The 3-ply yarn given in the example equals a single 95 cotton thread.

Memo.—In the manufacture of twisted yarns (composed either out of two, three, or more minor
threads) a certain amount of shrinkage will take place by means of the twisting of the threads around
each other. No doubt if both minor threads are of equal counts this shrinkage will be equal for both,
but if the sizes of the yarns, or the raw materials of which they are composed, are different, such
“take-up” will be different for each minor thread. For example: a strong and heavy minor thread
twisted with a fine soft thread ; in this case the finer thread will wind itself (more or less) around the
thick or heavy thread, not having sufficient strength to bend the latter, thus the finer thread will take
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up more in proportion than the heavy thread. Twisting a woolen thread with a cotton thread, both
supposed to be of the same counts, will stretch the former more than the latter; . e. it will lose less in
length during twisting compared to the latter. Again two or more minor threads twisted with differ-
ent turns per inch will accordingly take up differently. In giving rules for any of the yarn calcula-
tions in 2, 3, or more ply yarn, no notice of shrinkage or take-up by means of twisting the minor
threads is taken in account, since otherwise an endless number of rules of the most complicated char-
acter would be required with reference to raw materials, the different counts of threads, turns of twist
per inch and tension for each individual minor thread during the twisting operation. Such rules would
thus be of little value to the manufacturer since his practical experience regarding this subject will
readily assist him to calculate quickly and exactly by rules given, with a proportional allowance for a
take up of minor threads as the case may require.

WOOLEN YARNS.
A. “Run’ System.

Woolen yarns are with the exception of the mills in Philadelphia and vicinity, graded by “runs”
which have for their standard 1600 yards. Consequently 1 run yarn requires 1600 yards to 1 lb., 2
run yarn—3200 yards to 1 lb., 3 run yarn—4800 yards to 1 lb., etc., always adding 1600 yards for
each successive run. In addition to using whole numbers only as in the case of cotton and worsted
yarn, the run is divided into halves, quarters, and occasionally into eighths, hence—

200 yards equal 1 run 1000 yards equal § run
400 {3 (11 % [ 1200 €« « i_ (11
600 {3 &« _g_ {3 1400 13 [11 % {3
800 143 «” % €« 1600 (11 « 1 [{4 &c.

Table of Lengths for Woolen Yarns (Run System).

(From one-fourth Run to fifteen Run).

Run. |Vds. to 1 1b. Run. |Yds. to 1 1b. Run. [Yds to 1 1b Run. |Yds to 1 1b.
X 400 3 4,800 s | 90 | 8% | 13,600
A 8oo 34 5,200 6 9,600 8% 14,000
4 1,200 3% 5,600 6% 10,000 9 14,400

1 1,600 3% 6,000 6% 10,400 9% 15,200

374 2,000 4 6,400 63 10,800. 10 16,000

1% 2,400 4¥% 6,800 7 11,200 10Y 16,800

14 2,800 4% 7,200 7Y% 11,600 I1 17,600

2 3,200 A% 7,600 7Y% 12,000 12 19,200

2 3,600 5 8,000 7% 12 400 13 20,800

2% 4,000 5% 8,400 8 12,800 14 22,400

2y 4,400 5% 8,800 8Y 13,200 15 24,000

Rule for Finding the Weight in Ounces of a Given Number of Yards of Woolen Yarn of a
Known Count Graded After the Run System.

L]

The run basis is very convenient for textile calculations by reason of the standard number equaling
100 times the number of ounces that 1 lb. contains; thus by simply multiplying the size of the yarn
given in run counts by 100, and dividing the result into the number of yards given (for which we have
to find the weight), gives us as the result the weight expressed in ounces

Ezample.—Find the weight of 7200 yards of 4 run yarn—4x100=400. 7200+400=18.
Answer.—7200 yards 4 run yarn weigh 18 ounces.

Ezample.—Find the weight of 3750 yards of 3§ run woolen yarn—3750-+375=10.
Answer.—3750 yards of 3} run woolen yarn weigh 10 ounces.



9

Rule for Finding the Weight in Pounds of a Given Number of Yards of Woolen Yarn of a
. Known Count Graded After the Run System.

If the weight of a given number of yards and of a given size of woolen yarn, run system, is
required to be calculated in pounds, transfer the result obtained in ounces into pounds or fractions thereof,

Ezample.—Find the weight of 100,000 yards of 6} run yarn—100,000--625=160 oz.+16=10.
Answer.—~100,000 yards of 6} run yarn weigh 10 lbs.

B. “Cut” System.

As heretofore mentioned, woolen yarn is also graded by the ¢ cut” system. 300 yards is the basis or
standard, consequently if 300 yards of a given woolen yarn weigh 1 Ib., we classify it as 1 cut yarn ;
if 600 yards weigh 1 Ib. we classify it as 2 cut yarn; if 900 yards weigh 1 Ib. we classify it as 3 cut
yarn, and so on ; hence the count of the woolen yarn expressed in the cut multiplied by 300 gives as
the result the number of yards of respective yarn that 1 1b. contains.

Table of Lengths for Woolen Yarns (Cut System).

(From 1 cut to 50 cut Yarn.)

Cut. | Yards to 1b. Cut. |Yards to 1b. Cut. | Vards to1b. Cut. |Vards to 1b. ‘ Cut. ﬁards to 1b.
I 300 12 3,600 23 6,900 34 10,200 45 13,500
2 600 13 3,900 24 7,200 335 10, 500 46 13,800
3 goo 14 4,200 25 7,500 36 10, 800 48 14, 400
4 1,200 15 4,500 26 7,800 37 11,100 50 15,000
5 1,500 16 4,800 27 8,100 38 11,400 54 16,200
6 1,800 17 5,100 28 8,400 39 11,700 58 17,400
7 2,100 18 5,400 29 8,700 40 12,000 60 18,000
8 2,400 19 5,700 30 9,000 41 12,300 65 19,500
9 2,700 20 6,000 3I 9,300 42 12,600 70 21,000

10 3,000 21 6,300 32 9,600 43 12,900 75 22,500
11 3,300 22 6,600 33 9,900 44 13,200 8o 24,000

Rule for Finding the Weight in Ounces for a Given Number of Yards of Woolen Yarn of
aKnown Count Figured by the ¢ Cut’’ Basis.

This rule is similar to the one given for cotton yarn. ¢ Multiply the given yards by 16 and divide
the result by the original number of yards for the given count of cotton yarn that 1 Ib. contains.”

Ezample—Find the weight of 12,600 yards of 40-cut woolen yarn. 12,600%16=201,600; 1
Ib. of 40-cut woolen yarn=12,000 yards. Thus, 201,600-+12,000=16.8.
Answer.—12,600 yards of 40-cut woolen yarn weigh 16.8 oz.

The other rule for ascertaining the weight in ounces for a number of yards of cotton yarn of
a known count is as follows: Divide the given yards by the number of yards of the known count
required to balance one ounce.

Example.—Find the weight for 12,600 yards of 40-cut woolen yarn. 12,000-+16=750
12,600-+-750=16.8.
Answer.—12,600 yards of 40-cut woolen yarn weigh 16.8 oz.

Rule for Finding the Weight in Pounds of a Given Number of Yards of Woolen Yarn
‘ of a Known Count, Graded by the Cut Basis.

This rule is also similar to the one previously given for cotton yarn. Divide the given yards
by the original number of yards for the given count of woolen yarn (cut basis) in 1 1b. The
result expresses the weight in pounds, or fractions thereof,
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Ezample.—TFind the weight of 1,260,000 yards of 40-cut woolen yarn. 40-cut woolen yarn—=
12,000 yards to 1 Ib. Thus, 1,260,000+12,000=105.
Answer.—1,260,000 yards of 40-cut woolen yarn weigh 105 lbs.

Grading of Double and Twist or more Ply Woolen Yarn.

Woolen yarns are sometimes manufactured in double and twist (d&tw.), seldom in a more ply,

If produced in d&tw, and if both single threads are of the same counts, the established custom
is to consider the compound thread one-half the count of the minor. Thus, a ddtw. 6-run woolen yarn
will equal a single 3-run; or either yarn figures 4,800 yards to a Ib. A ddtw. 7}-run woolen yarn will
equal a single 33-run woolen yarn; or either yarn requires 6,000 yards per Ib. A ddtw. 30-cut woolen
yarn equals a single 15-cut, or both kinds of yarn required 4,500 yards per lb.

If the compound thread is composed of three or more single threads, divide the number of the
single yarn by the number of ply, and the result will be the required counts in a single thread.

Ezamples.—Three-ply 10-run woolen yarn equals a (10=-3) 3}-run single thread, or requires
5,333} yards per Ib. A 3-ply 45-cut woolen yarn equals a (45=+-3) 15-cut single yarn, or requires
4,500 yards per 1b.

Double and twisted woolen yarns, used in the manufacture of “fancy cassimeres,” are frequently
composed of two minor threads of unequal counts. If so, the rule for finding the equal in a sin-
gle thread as compared with the compound thread is as follows: Divide the product of the counts of
the minor threads by their sum.

Ezample.—Find the equal counts in single woolen yarn (run basis) for a double and twist
thread composed of single 3-run and 6-run woolen yarn. 3X6=18-+9(3--6)=2.
Answer—A 3-run and 6-run woolen thread being twisted equal a single 2-run woolen thread.

Ezample—Find the equal counts in single woolen yarn (cut basis) for a double and twist thread
composed of single 20-cut and 30-cut yarn. 20X 30=600--50 (20+30)=12.
Answer.—A 20-cut and 30-cut woolen yarn twisted equal single 12-cut woolen yarn.

As previously mentioned, we may in a few instances be called on to calculate for a 3-ply yarn. If
such a compound thread is composed of three minor threads of unequal counts, compound any of the
minor threads into one, and apply the previously-given rule for dd:tw.

Ecample.—A. 3-run, 6-run and 8-run thread being twisted together, what are the equal counts in
one thread for the compound thread ?

3X6=18-+9(3+6)=2. (A 3-run and a 6-run thread compounded equal a 2-run single thread)
Thus, 2X8=16-+10(248)=1=14%.

Answer.—Compound thread given in example equals 13 run.

Ezample.—A 20-cut, 30-cut and a 36-cut thread, being twisted together, what is its equal size in a
single yarn? 20 X 30=600--50(20+30)=12, and 12 X 36=432-+48(12+36)==9.

Answer.—Compound thread given in example equals a single 9-cut thread.

As already mentioned, under the head of cotton yarns, a second rule for finding the equivalent
counts for a yarn where three or more minor threads are twisted together is as follows: Divide one of

the counts by itself, and by the others in succession, and afterwards by the sum of the quotients.
To prove this rule, we will use examples heretofore given.

Ezample.—Find equal counts in one thread for the following compound thread, composed of a
3-run, 6-run and 8-run thread. '

8§ +-8=1
8+ 6=1% 8+5=1%
8 +3=2%

6
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Answer.—Compound thread given in example equals 1% run.

Example.—A 20-cut, 30-cut and 36-cut thread, being twisted together, what is its equal size in a
single yarn ?

36+-36=1
36+-30=13% _ 36-+-4=9
36+20=1%

4

Answer.—Compound thread given in example equals a single 9-cut thread.

WORSTED YARNS.

Worsted yarns have for their standard measure 560 yards to the hank. The number of hanks
that balance one pound indicate the number or the count by which it is graded. Hence if 40 hanks
each 560 yards long, weigh 1 lb. such a yarn is known as 40’s worsted. If 48 hanks are required to
balance 1 Ib. it is known as 48’s worsted. In this manner the number of yards for any size or count
of worsted yarns is found by simply multiplying the number or count by 560.

Table of Lengths for Worsted Yarn.

(From No. 1 to 200’s).

i
No. |Yds.to1lb. No. |Yds. torlb. No. |Yds.to11b. No. |Yds torlb. No. l Yds. to1 1b,
I 560 15 8,400 29 16,240 46 25,760 74 41,440
2 1,120 16 8,960 30 16,800 48 26,880 76 42,560
3 1,680 17 9,520 31 17,360 50 28,000 8o 44,800
4 2,240 18 10,080 32 17,920 52 29,120 85 ] 47,600
5 2,800 19 10,640 33 18,480 54 30,240 90 | 50,400
6 3,360 20 11,200 34 19,040 56 31,360 95 ' 53,200
7 3,920 21 11,760 35 19,600 58 32,480 ! | 100 56,000
8 4,480 22 12,320 36 20,160 60 33,600 1 | 110 i 61,600
9 5,040 23 12,880 37 20,720 62 34,720 | ' 120 67,200
10 5,600 24 13,440 38 21,280 64 35,840 130 , 72,800
11 6,160 25 14,000 39 21,840 66 36,960 140 78,400
12 6,720 26 14,560 40 22,400 68 38,080 160 89,600
13 7,280 27 15,120 42 23,520 70 39,200 180 100,800
14 7,840 28 15,680 44 24,640 72 40,320 200 112,000

Grading of 2-ply, 3-ply, etc. Worsted Yarns.

Worsted yarn is like cotton yarn, very frequently produced in 2-ply. If such is the case, only
one-half the number of yards as required per pound for the single yarn are required to balance the
pound of 2-ply yarn. Hence 40’s worsted (technically for single 40’s worsted) requires 22,400 yards
per lb. and 2/80’s worsted (technically for 2-ply 80’s worsted) requires also 22,400 yards per pound.
2/60’s worsted has 16,800 yards per pound corresponding to single 30’s worsted.

If the yarnbe more than 2-ply, divide the number of yards of single yarn by the number of ply.

Examples.—3-ply 90’s (3/90’s) worsted yarn equals in size (90-+3) a single 30’s thread ; or both
kinds of yarn require 16,800 yards to balance 1 1b.—4/80’s worsted yarn equals a (80-+4) single 20’s.

Rule for Finding Weight in Ounces for a Given Number of Yards of Worsted Yarn of a
Known Count.

Multiply the given yards by 16, and divide the result by the number of yards the given count of
worsted yarn contains balancing 1 Ib.
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Ezample (single yarn).—Find the weight for 12,600 yards of 40’s worsted. 12,600 X 16=—=201 ”~
600. 1 lb. of 40’s worsted—=22,400 yards, thus:—201,600=-22,400=9.
Answer.—12,600 of 40’s worsted weigh 9 oz.

Ezxample (2-ply yarn).—Find the weight of 12,600 yards of 2/40’s worsted. 12,600 16=
201,600. 1 Ib. of 2/40’s=11,200 yards. Hence 201,600-+-11,200=18
Answer.—12,600 yards of 2/40’s worsted weigh 18 oz.

Ezxample (3-ply yarn).—Find the weight of 12,600 yards of 3/40’s worsted. 12,600 16=201,-
600. 1 1b of 3/40’s=7,466% yards, thus 201,600-+-7,4663=27.
Answer.—12,600 yards of 3/40’s worsted weigh 27 oz.

_ Another rule for ascertaining the weight in ounces for a given number of yards of worsted yarn
of a known count isas follows: Divide the given yards by the number of yards of the known count
required to balance 1 oz.

Ezxample (single yarn).—Find the weight for 12,600 yards of 40’s worsted. 22,400-+16=—
1,400. 12,600-+1,400=09.
Answer.—12,600 yards of 40’s worsted weigh 9 oz.

Ezample (2-ply yarn).—Find the weight of 12,600 yards of 2/40’s worsted. 11,200-+-16="700
12,600--700=18.
Answer.—12,600 yards of 2/40’s worsted welgh 18 oz.

Ezample (3-ply yarn).—Find the weight of 12,600 yards of 3/40’s worsted. 7466%--16=
4662 and 12,600-+4663=12600--14=14%{*2 =27,
Answer.—12,600 yards of 8/40’s worsted weigh 27 ounces.

Rule for Finding the Weight in Pounds of a Given Number of Yards of Worsted Yarn
of a Known Count.

Divide the given yards by the number of yards of the known count required to balance 1 1b.

Ezample (single yarn).—Find the weight of 1,260,000 yards of 40’s worsted yarn, 40’s worsted=
22,400 yds. to 1 1b, Thus, 1,260,00022,400—56% .
Answer.—1,260,000 yds. of 40’s worsted weigh 56} 1bs.

Ezample (2-ply yarn).—Find the weight of 1,260,000 yards of 2/40’s yarn. 2/40’s worsted=
11,200 yards to 1 Ib. Thus, 1,260,000-:-11,200—=112}.
Answer.—1,260,000 yards of 2/40’s worsted yarn weigh 112% 1bs.

Ezample (3-ply yarn).—Find the weight of 1,260,000 yards of 3/40’s worsted yarn. 3/40’s
worsted=7,467 yards to 1 Ib. Hence, 1,260,000+-7,467=1683.
Answer.—1,260,000 yards of 3/40’s worsted yarn weigh 168% lbs.

To Find the Equivalent Size in Single Yarn of Two, Three or More Ply Yarn Composed
of Minor Threads of Unequal Counts.

Worsted yarn is also occasionally manufactured in 2, 3, or more ply yarn in which the minor
threads are of unequal counts ; if so the rules for finding the equivalent in a single yarn are similar to
those given for cotton and Woolen yarns.

If the compound thread is composed of two minor threads of unequal counts, divide the product of
the counts of the minor threads by their sum.
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Ezxample—TFind the equal in single yarn to a 2-fold thread composed of single 20’s and 60’s.
20X 60=1200-+80 (20--60)=15.
Answer.—A 2-fold worsted yarn composed of 20’s and 60’s equals a single 15,

If the compound thread is composed of 3 minor threads of unequal counts, compound any two of
the minor threads into one, and apply the rule given previously to this thread and the third minor
thread not previously used.

Example—Find equal counts in a single thread to a 3-ply yarn composed of 20’s, 40’s, and 60’s.
20 X 40=800--60 (20-+40) =13}. 134X 60=800-73} (131 +60) =10%L.
Answer.—A 3-ply 20’s, 40’s, and 60’s worsted thread equals in size a single 10i¥’s.

These examples can be proved by the second rule, viz.: Divide one of the counts by itself and by
the others in succession, and after this by the sum of the quotients.

Ezample—Find equal counts in a single thread to a 3-ply yarn composed of 60’s, 40’s and 20’s
worsted»

60-+-60=1
60+40=1} 60--51=1012.
60+-20=3

5%

Answer—A 3-ply 20’s, 40’s and 60’s worsted thread equals in size a single 101{’s.

'SILK YARNS.

A. Spun Silks,

Spun silks are calculated as to the size of the thread, on the same basis as cotton (840 yardsto 1
hank), the number of hanks one pound requires indicating the counts. In the calculation of cotton,
woolen or worsted, double and twist yarn, the custom is to consider it as twice as heavy as single ; thus
double and twisted 40’s (technically 2/40’s) cotton, equals single 20’s cotton for calculations. In the
calculation of spun silk the single yarn equals the two-fold ; thus single 40’s and two-fold 40’s require
the same number of hanks (40 hanks equal 33,600 yards). The technical indication of two-fold in
spun silk is also correspondingly reversed if compared to cotton, wool and worsted yarn. In cotton,
wool and worsted yarn the 2 indicating the two-fold is put in front of the counts indicating the size of
the thread (2/40’s), while in indicating spun silk this point is reversed (40/2’s), or in present example
single 80’s doubled to 40’s. h

B. Raw Silks.

The adopted custom of specifying the size of raw silk yarns is in giving the weight of the 1000
yards hank in drams avoirdupois ; thus if one hank weighs 5 drams it is technically known as “ 5 dram
silk,” and if it should weigh 8% drams it is technically known as “8% dram silk.” As already men-
tioned the length of the skeins is 1000 yards, except in fuller sizes where 1000 yard skeins would be
rather bulky, and apt to cause waste in winding. Such are made into skeins of 500 and 250 yards in
length and their weight taken in proportion to the 1000 yards; thus if the skein made up into 500
yards weighs 8% drams, the silk would be 17-dram silk ; if a skein made up into 250 yards weighs 4
drams the silk would be 16-dram silk. The size of yarn is always given for their “gum” weight;
that is their condition “ before boiling off;” in which latter process yarns lose from 24 to 30 per cent.
according to the class of raw silk used ; China silks losing the most and European and Japan silks the
least. The following table shows the number of yards to the pound and ounce from 1 dram
silk to 30 dram silk. The number of yards given per pound in the table is based on a pound of
gum silk,
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Length of Gum Silk Yarn per Pound and per Ounce.

(From 1 dram to 30 drams.)

Drams per Yards Yards Drams per Yards Yards Drams per Yards Yards

1000 yards. per 1b. per oz. 1000 yards per 1b. per oz. 1000 yards. per 1b. per oz.
1 256,000 16,000 5 . 51,200 3,200 16 16,000 1,000
574 204,800 12,800 5% 46,545 2,909 17 15,058 941
1% 170,666 10,667 6 42,667 2,667 18 14,222 889
574 146,286 9 143 6% 39,385 2,462 19 | 13,474 842
2 128,000 8,000 7 36,571 2,286 20 12,800 8oo
2% 113,777 7,111 7% 34,133 2,133 21 12,190 762
2Y 102,400 6,400 8 32,000 2,000 22 11,636 727
23 93,091 5,818 8Y : 30,118 1,882 23 11,130 696
3 85,333 5,333 9 ; 28,444 1,778 24 10,667 666
3% 78,769 .| 4,923 9% 26,947 1,684 25 10,240 640
3% 73,143 4,571 10 25,600 1.600 26 9,846 615
3y 68,267 4,267 I 23,273 1,455 27 9,481 592
4 64,000 4,000 12 " 21,333 1,333 28 9143 |° 571
4% 60,235 3,765 13 19,692 1,231 29 8,827 551
4% 56,839 3,556 14 18,286 - 1,143 30 8,533 533
4% 53,368 3,368 15 17,067 1,067

LINEN YARNS.

Linen yarns are graded, or have for their standard 300 yards to the hank or “lea,” which is the
same basis for calculations with reference to size, count, or diameter of thread, as the one given for the
woolen yarn, viz., (cut system) ; hence, rules given for woolen yarn (cut system), will also apply to linen
yarns by simply changing the denomination.

Jute Yarns, Chinagrass and Ramie

Are also graded similar to the woolen yarn (cut system), with 300 yards to the hank, the number of
hanks required to balance 1 Ib. indicating the size or count of the yarn.

For Reproducing Fabrics in a Required Material From a Given Fabric Made Out of
Another Material it is Often Necessary to Find the Equivalent Counts, Thus we Give

Rules for Finding the Equivalent Counts of a Given Thread in
Another System.

A. COTTON, WOOLEN AND WORSTED YARN.

Rule.—The counts of a given thread are the counts of an equal thread (in size) of a different
material, or a thread of the same material but figured after the different “standard” in the same pro-
portion as the “standard number” of the one to be found is to the “standard number” of the one
given.

Ezample—Cotton-Worsted. Find equal size in worsted yarn to 20’s cotton yarn.

(Cotton standard.) : (Worsted standard).
840 : 560 =3 : 2
Thus 20:x::2:3 and 3 X20=60-+2=30.
Answer.—A thread of 20’s cotton yarn equals (in size) a thread of 30’s worsted yarn,
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Ezample.—Cotton-Wool (run system). Find equal size in woolen yarn (runs) to 10’s co:ton
yarn,
(Cotton standard.) : (Run standard.) )
840 : 1,600 =21 : 40
Thus 10:x::40:21 and 21 X10=210-+40=>5}.
Answer.—A thread of 10’s cotton equals (in size) a thread of 6}-run (wool).

Ezample —Cotton-Wool (cut system). Find equal size in woolen yarn (cut basis) to 10’s

cotton yarn.
(Cotton standard.) : (Cut standard.)
840 : 300 =14 : 5

Thus 10:x:: 5:14 and 14 X 10=140--5=28.
Answer.—A thread of 10’s cotton yarn equals (in size) a thread of 28-cut woolen yarn.

Ezample—W orsted-Wool (run system). Find equal size in woolen yarn (run basis) to
20’s worsted yarn.

(Worsted standard.) : (Run standard.)
560 : 1,600 =17:20
Thus 20:x:: 20:7 and 7 X20=140-+20="7.
Answer.—A thread of 20’s worsted equals (in size) a thread of 7-run woolen yarn.

Ezample—W orsted-Wool (cut system). Find equal size in woolen yarn (cut basis) to 15’s

worsted yarn,
(Worsted standard.) - : (Cut standard.)
560 : 300 =28:156

Thus 15:x::15:28 and 15X 28=428+-15=28.
Answer.— A thread of 15’s worsted equals (in size) a thread of 28-cut woolen yarn.

Ezample—Worsted-Cotton. Find equal size in cotton yarn to 30’s worsted.
30:x :: 3:2and 30 X 2=60-+3=20.
Answer.—A thread of 30’s worsted equals (in size) a thread of 20s cotton yarn.

Ezample—Wool (run system) -Cotton. Find equal size in cotton yarn to a 5}-run woolen

yarn
5.25:x :: 21:40 and 5.25 X40=210-+-21=10.

Answer.—A 5}-run woolen yarn equals (in size) a 10’s cotton yarn.

Ezxample.—Wool (run system) -Worsted. Find equal size in worsted yard to a 7-run woolen

yarn.
7:x::7:20 and 7 X 2=140-+7=20.

Answer.—A T-run woolen yarn equals in size a 20’s worsted yarn.

Ezample.—Wool (run system) -Wool (cut system). Find equal size in the cut basis for a 6-

run woolen thread.
6:x::3:16 and 6 X16=96-+-3=32.

Answer.—A 6-run woolen thread equals (in size) a 32-cut thread of the same material.

Example—W ool (cut system) -Cotton. Find equal size of cotton yarn to a 28-cut woolen yarn.
28:x::14:5 and 5X28=140-+14=10.
Answer.—A 28-cut woolen yarn equals (in size) a 10’s cotton yarn.
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Ezample.—Wool (cut system) -Worsted. Find equal size worsted yarn to a 28-cut woolen
yarn.
28:x::28:15 and 28 X 15=420-+-28=15.

Answer.—A 28-cut woolen yarn equals (in size) a 15’s worsted yarn.

Ezample—W ool (cut systém) -Wool (run system). Find equal size of the run basis for a 32-
cut woolen yarn.
32:x::16:3 and 3 X32=96--16=6.
Answer.—A 32-cut woolen yarn equals (in size) a 6-run woolen yarn.

B. SPUN SILK YARNS COMPARED TO COTTON, WOOLEN
OR WORSTED YARNS.

As already stated in a previous chapter the basis of spun silk is the same as that of cotton;

therefore the rules and examples given under the heading of “ Cotton ” refer at the same time to spun
silk.

C. LINEN YARNS, JUTE AND RAMIE.

These yarns have the same standard of grading as woolen yarn (cut system) ; thus examples given
under the latter basis will also apply to the present kind of yarns.

D. RAW SILK YARNS COMPARED TO SPUN SILK, COTTON, WOOLEN OR
WORSTED YARNS.

Rule—Find the number of yards per pound (in table previously given) in raw silk and divide
the same by the standard size of the yarn basis to be compared with.

Ezample—Raw Silk-Cotton (or spun silk). Find equal size in cotton yarn to 9-dram raw
silk. 9-dram raw silk=28,414 yds. perlb. Thus 28,444 +840 (cotton standard)=334.
Answer.—2-dram raw silk equals (nearly) 34’s cotton.
Orif calculating without a table proceced as follows: 11b.=16 o0z. 1 0z.=16 drams. Thus
16 X16=256 drams per lb. A
(Counts given.) : (Yards in 1 hank.) " (Drams per 1b.) (Yards per 1b.)

9 : 1000 : 256 : X
256 X 1000=256,000-9==28,444% yds. per lb. of 9 drams raw silk.
(Yards per 1b.) . (Basis'of yarn to compare with.)
98,444 L 840 —33¢

being with the same result as before.

Ezample—Spun Silk or Cotton to Raw Silk. Find equal size in raw silk to 38’s cotton.
38’s cotton=(38 X 840) 31,920 yds. perlb. Referto previously given table for raw silk, where you
will find 8 drams to equal 32,000 yards per Ib.

Answer.—A 38’s cotton thread equals (nearly) an 8-dram raw silk thread.

Or if calculating without table find result by :

Rule.—Divide the standard measure (number of yards per 1b.) of the given yarn by 1000 (yards
in one hank) and the quotient thus obtained into 256. (dramsin 1 Ib.)

Ezample.—Find the answer by this rule for previously given question. 38’s cotton=31,920
yards. Thus 31,920+1000=31.92 and 256-+-31.92=8.02.
Answer.—A. 38’s cotton thread equals (nearly) an 8-dram raw silk thread.
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Ascertaining the Counts of Twisted Threads Composed of
Different Materials.

The above question may often arise when manufacturing fancy yarns and of which it is requisite
to know the compound size for future calculations.

? RULE A.-If the compound thread is composed of two minor threads of different
materials, one must be reduced to the relative basis of the other thread and the resulting count found
in this system.

Ezample.—Find equal counts in a single worsted thread to a 2-ply thread composed of 30’
worsted and 40’s cotton yarn.
40’s cotton=60’s worsted. Thus, 30 X 60=1800--90 (30-+60)=
Answer.—Compound thread given in example equals a single 20’s worsted thread.

Ezample—Find the equal counts in single cotton yarn to a 2-ply thread composed of single 30’s
worsted and 40’s cotton yarn.
30’s worsted=20’s cotton. Thus, 40X 20=800-=-60 (40+4-20)=13}.
Answer.—Compound thread given in example equals a single cotton thread of number 13%.

Ezample.—Find the equal counts in single woolen yarn (run basis) to a 2-ply thread composed of
single 20’s cotton yarn and 6-run woolen yarn.
20’s cotton=104-run woolen yarn. Thus, 10} X 6=63--16} (10}-6)=3+r.
Answer.—Compound thread given in example equals a single woolen thread of 8+%-run.

Ezample—Find the equal counts in single woolen yarn (cut basis) to a 2-ply thread composed of
single 40’s cotton and 28-cut woolen yarn.
40’s cotton=112-cut. Thus, 28 X 112=3136-+140 (28 +-112)=22+4.
Answer.—Compound thread given in example equals a single woolen yarn of 222-cut.

Ezample.—~Find the equal counts in single worsted yarn to a 2-ply thread composed of single 20’s
worsted and 60’s spun silk.  60’s silk=90’s worsted. Thus, 20 X 90=1800~-110 (20+90) 16+.
Answer.—Compound thread given in example equals a single 1674’s worsted.

RULE B.---If the compound thread is composed of three minor threads of two or
~ three different materials, they must by means of their relative length be transferred in one basis
and the resulting count found in this system.

Ezample—Find equal counts in single woolen yarn, run basis, for the following compound thread

composed of a 3-run, a 6-run woolen thread, and a single 20’s cotton twisted together.
3X6=18+9 (3+46)=

(3-run and-6 run threads compounded, equal a single 2-run thread.)

20’s cotton equals 10%-run, thus 2X103=21-+-12% (2-410}) =13

Answer.—The three-fold thread given in example equals in count a single woolen yarn of 13
(nearly 1%) run.

The previously given example may also be solved as follows :—20’s cotton=10%-run woolen yarn,
thus,

103+103=1
103+ 6 =13 103+6}=1%%.
103+ 8 =3}

6%

Answer.—A 3 -run, a 6-run woolen thread, and a single 20’s cotton twisted together equal in size
a 1i-run woolen thread. .
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Ascertaining the Counts for a Minor Thread to Produce, with
Other Given Minor Threads, Two, Three, or More
Ply Yarn of a Given Count.

A. ONE SYSTEM OF YARN.

In some instances it may be required that the compound thread produced out of two, three, or
more, minor threads must be of a certain count. We may be requested to twist with a minor thread
of a given count a minor thread of unknown count (to be ascertained) ; both threads to produce a com-
pound thread of known count. If such is the casc proceed after the following Rule: Multiply the
counts of the given single thread by the counts of the compound thread, and divide the product by the
remainder obtained by subtracting the counts of the compound threads from the counts of the given
single thread.

Erample.—Find size of single yarn required (run basis) to produce with a 4-run woolen yarn a
compound thread of 3-run. 4X3=12-+1(4—3)=12.

Answer.—The minor thread required in the present example is a 12-run thread, or a 4-run and
a 12-run woolen thread compounded into a 2-fold yarn, are equal in counts to a 3-run single woolen
thread.

Proof.—4 X 12=48--16==3-run, or compound thread, as required.

Ezample—Find size of single yarn required (worsted numbers) to produce with a 48’s worsted
thread a compound thread "the equal of 16’s worsted yarn. 48X 16=—768 +32(48—16)= 24.

Answer.—The minor thread required in the present example is a 24’s worsted thread, or a 48’s
worsted thread and a 24’s worsted thread compounded into a two-fold yarn, are equal in counts to a
single 16’s worsted thread.

Proof —48'X24=1152-+"72=16’s worsted or compounded size required.

Ezample.—Find size of single yarn required (cotton numbers) to produce with an 80’s cotton
thread a 2-fold yarn of a compound size of equal 30’s cotton yarn. 80X 30=2400--50(80—30)—=48.

Answer.—The minor thread required in the present example is a 48’ cotton thread compounded
into a 2-fold yarn equal in this compound size to a single 30’s cotton thread.

Proof —80 X 48=3840--128=30’s cotton, or compound size required.

If one of the minor threads is to be found for a 3-ply thread of which two minor threads are
known, use the following Rule: Compound the two minor threads given into their equal in a single
thread, and solve the question by the previously given rule.

Ezample—Find minor thread required to produce with single 30’s and single 60’s worsted a 3-
ply yarn to equal single 12’s worsted. 60’s and 30’s worsted compound =(60 X 30=1800-+90—(60+
30)==20) single 20’s worsted.

Thus 20 X 12 =240-+-8 (20 — 12) =30
Compound two minor : Compound two minor :
{ threads of which} X {Knolw n snne of } { threads of Which} —_ { Kn(l)wn size of 3-
size is known. ply yarn. size is known. ply yarn.

Answer.—The size of the third minor required to be ascertained in the given example is single
30’s worsted yarn, or a 3-ply thread composed of single 30’s, 60’s, and 30’s worsted yarn equals single
12’s worsted counts as shown by the

Proof — 60 — 60 =1
60 +- 30 =2 60-+-5=12’s worsted.
60 -30=2

5
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B. TWO SYSTEMS OF YARNS.

In the manufacture of fancy yarns we may be called on to select the proper minor thread required
in another material. This, however, will not change previously given rules, for after finding the counts
in the given system we only have to transfer the same to the required system.

Ezample (2-ply yarn).—F'ind the size of single worsted yarn required to produce with an 8-run
woolen yarna compound thread of 6-run yarn.
8 X 6=48--2 (8—6)=24-run woolen yarn required.
24-run woolen yarn=238,400 yards per lb. and 38,400-+560=68%.
Answer.—The single worsted thread required in given example is 684’s.

Example (3-ply yarn).—F'ind the size of the spun silk required to produce with a 40’s and 60’s
worsted a 3-ply yarn of equal count to single 12’s worsted. 40 X 60=2,400~+-100 (40+ 60)=24=com-
pound size of 40’s and 60’s. 24X12=288-+-12 (24—12)=24’s worsted size required to be trans-
ferred in spun silk.

24 X 560—=13,440-+-840=16

Answer.—16’s spun silk is required in present example.

Ascertaining the Amount of Material Required for Each Minor
Thread in Laying Out Lots for Two, Three, or More Ply Yarn.

A. DOUBLE AND TWIST YARN.

Composed of Minor Threads of the Same Material.

For producing a certain amount of fancy double and twist yarn it is necessary to ascertain the
amount of stock required for each minor thread. This question will readily be solved by—

Rule.—The sum of both counts is to the one of the counts, in the same proportion as the amount
of double and twist yarn required is to the amount of the yarn required for producing the other minor
thread.

Ezample.—Find amount of material required for each minor thread for producing 1000 Ibs. of
double and twist yarn made out of 6 and 7-run minor threads.
(6+7)=13:6::1,000:x
(6+417)=13:7::1,000:x
6 X1,000=6,000+13=4617s
7X1,000="7,000~+13==5381s

1,000
Answer.—In previously given example the following amount of yarn (of minor threads) is
required :—461+7s lbs. of 7-run yarn.
5367 ¢ 6-run yarn.
Proof.— 4617 lbs. of 7-run yarn=(46115x11,200)=>5,169,2301$ yds.
53815 1bs. of 6-run yarn—(5387sX 9,600)=5,169,2301% yds.

Ezample.—~Find amount of material required for each minor thread for producing 250 Ibs. of
double and twist yarn made out of 32’s and 40’s worsted for the minor threads.
(324-40)="72:32:: 250:x
(32440)="72:40:: 250:x
32X 250= 8,000~+-72=111%
40 X 250=10,000+72=138}

250
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Answer.—For producing 250 lbs. of double and twist worsted yarn composed of 32’s and 40’s
for minor threads, :
1115 Ibs. of 40’s and 1385 lbs. of 32’s are required. '
Proof — 111%1bs. of 40’s worsted equal (111X 22,400)=2,488,888% yds.

" 1385 1bs. of 32’s worsted equal (138%<17,920)=2,488,888% yds.

Ezample—Find amount of material required for each minor thread' for producing 1,000 lbs. of
double and twist cotton yarn made with 60’s and 80’s for minor threads.
(60 + 80) = 140: 60:: 1,000 : x
(60 + 80) = 140 : 80::1,000 : x
60 X 1,000 = 60,000 —+ 140 = 428%
80 X 1,000 = 80,000 -+~ 140 = 571%
1,000
Answer—For producing 1,000 Ibs. of double and twist cotton yarn made out of single 60’s and
80’s the following amount of each are required :
428% lbs. of 80’s
571% 1bs. of 60’s
Proof — 428% Ibs. of 80’s cotton equal (4284 X 67,200)=28,800,000 yards.
5717 lbs. of 60’s cotton equal (5713 X 50,400)==28,800,000 yards.

Composed of Minor Threads of Different Materials.

If the minor threads are of different materials transfer either one to the relative length of the
other, and solve example by previously given rule.

Ezxample—Find araount of material required for each minor thread to produce 100 lbs. double
and twist yarn made out of 40-cut woolen yarn and 60’s spun silk.
60’s spun silk equals 168-cut. Thus,

(40 4 168) = 208 : 40::100 : x
(40 -+ 168) = 208 : 168::100 : x

40 X 100 = 4,000 + 208 = 19%
168 X 100 = 16,800 + 208 = 801%

100
Answer.—To produce 100 lbs. of double and twist yarn as mentioned in example,197 lbs. of
60’s spun silk and 8015 lbs. of 40- cut woolen yarn are required.

Proof— 197% 1bs. of 60’s spun silk equal to (195X 50,400)=969,23013 yards.
801$ Ibs. of 40-cut woolen yarn equal (8013 X 12,000)=969,2301$ yards.

As already mentioned in a previous chapter, if twisting silk yarn with a woolen yarn the former
thread will twist proportionately more around the latter, thus we must add an allowance for it to the
silk yarn, which in turn we must deduct from the woolen yarn. But as this difference (or allowance)
is regulated by the turns of twist per inch, also the tension of the yarn when twisting it will vary (as
little as it will be) in each different d & tw. yarn; but will be readily ascertained by the manufacturer
in his practical work.

.

B. THREE-PLY YARN.
Composed of Minor Threads of the Same Material,

Sometimes it may be required to find the amount of material for each minor thread for a given
weight of a 3-ply yarn, If so the example must be solved by
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Rule.—Transfer the glven three counts to their equivalent in a single thread and find number of
yards required to balance given weight. Afterwards divide each standard (number of yards necessary
to balance 1 1b.) of the three given minor threads in the number of yards required, the result being

pounds necessary for each count.

Example—Find amount of material required for each minor thread for 100 lbs of 3-ply yarn,
produced out of 5, 6 and 7-run woolen yarn for the minor threads.

5, 6, and 7-run.
7-+T=1
7-+6=15%
7-+-5=1%

31§ 7-+-33§=115} equivalent count in a single thread for 5, 6 and 7-run.
18% X 1,600=3,1404% yards per lb., X100 lbs. (total amount of yarn wanted) _314 01874 total

107
number of yards of 3-ply yarn required.
314,018+ 8,000 (Standard for 5-run)=39.25

314,018~ 9,600 (Standard for 6-run)=32.71
314,018+-11,200 (Standard for 7-run)=28.04

100.00
Answer.—The amount of yarn for each minor thread in given example is as follows:
39.25 lbs. of 5-run woolen yarn.
32.71 Ibs. of 6-run woolen yarn.
28.04 Ibs. of 7-run woolen yarn.

100 Ibs. Total amount of yarn wanted.

Composed of Minor Threads of Different Materials.

If in a 3-ply yarn one of the minor threads is of a different material (compared to the other two),
transfer this thread to its equivalent count of the other basis, and solve example by previously given rule.

Ezxample.—Find amount of material required to produce 1,000 lbs, of 3-ply yarn made outof 30’s

worsted, 45’s worsted and 60’s spun silk.
60’s spun silk equals 90’s worsted yarn, thus:

30—45—90 90-+-90=1
90-+-45=2 90-+6=15’s equivalent count in single thread.
90-+-30=3
: .

15X 560=8,400 yards per lb. 1,000 Ibs. (total amount of yarn wanted) =8,400,000 total number
of yards of 3-ply yarn required.
8,400,000+-16,800 (Standard for 30’s worsted)=500.00
8,400,000+-25,200 (Standard for 45’s worsted)=333.33-+(3)
8,400,000+50,400 (Standard for 90’s worsted)=166.66 (%)

1000.00
Answer.—The amount for each minor thread in given example is as follows :
500 Ibs. of 30’s worsted.
333% lbs. of 45’s worsted.
166% lbs. of 60’s spun silk.

1,000 Ibs. ~Total amount of yarn wanted.
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Ascertaining the Cost of Two, Three, or More Ply Yarn.

COMPOSED EITHER OF DIFFERENT QUALITIES (AS TO PRICE) OF YARN
ONLY, OR OF THE LATTER ITEM IN ADDITION TO DIFFERENT
COUNTS OF THE MINOR THREADS.

If a 2-ply yarn is composed of minor threads of equal counts, but different qualities, (as to cost)
the average between the two prices will be the cost of the 2-ply thread.

Example.—Find the price for 2/40’s worsted composed of minor threads worth respectively $1.00
and $1.36.
$1.004$1.36=$2.36 +2=§1.18.
Answer.—The price of the yarn in question is $1.18 per pound.
By means of the average we will also find the price for a three or more ply yarn provided the
counts of each minor thread are the same.

Ezample.—~Find the price for a 3-ply yarn composed of minor threads of equal counts, but costing

respectively 60 cts., 80 cts. and $1.00 per pound.
| $0.60-+$0.80-$1.00=$2.40-+3=$0.80.

Answer.—The price for the yarn in question is 80 cents.

If a 2-ply yarn is composed of minor threads of unequal counts as well as of different price we
must find the cost per pound of the compound thread by—

Rule.—Multiply each count by the price of the other yarn, next divide the sum of the products
by the sum of the counts.

Example.—Find cost per pound for 2-ply yarn composed of 32’s and 40’s worsted. The price of
the 32’s to be $1.04 and that of the 40’s $1.60.

40%$1.04=%41.60
32><$1.60= 51.20 ' $92.80~-72=$1.28%

72 $92.80

Answer.—The price for the yarn in question is $1.28% or nearly $1.29.

Proof.—40’s and 32’s. '

40 X 832=1,280--72(40+32)=17% compound size of thread.

175X 560=9,957 standard number of yards in compound thread, or number of yards of each
minor thread required.

40’s worsted = 22,400 yards per Ib.

32’s worsted = 17,920 yards per lb., thus:

9,957 X1.60
22,400:1.60:: 9,957:x or ~95.400 = $0.7112— = 71.12 cents.
. B - 9,957x1.04 . «
17,920:1.04:: 9,957:x or Tro0 — $0.5777 = 57.77
Answer.— 1231%% cents = $1.29.

Ifwone of the minor threads is of a different material than the other, reduce the one
thread to its equivalent counts in the basis of the other and find the cost per pound of compound yarn
by previously given rule. '

Ezample.—Find .cost per pound for 2-ply fancy cassimere yarn, composed of 5-run woolen yarn
and 40’s cotton yarn for minor threads. Value of the single woolen yarn 86 cents per pound, and
value of the cotton yarn 36 cents.
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40’s cotton equals 21-run woolen yarn thus:

5-run at 86 cents, and 21-run at 36 cents.

5%X36= 180

21X 86=1,806 1,986 +-26—"76.38

26 1,986
Answer.—The price of given 2-ply fancy cassimere yarn is 76755 cents (or about 764 cents.)

Proof.—5 and 21-run.
- 5 X 21= 105-=-26(5+21)=4+s compound size.
445 X1,600= 6,461.5 yards length of each minor thread.

5 run = 8,000 yards per lb.
91 « —33,600 “ < “ thus:
86X 6,461.5
8,000:86 :: 6,461.5: x or _%@_ —  69.46 cents.
36 %6,461.5
33,600:36 :: 6,461.5: x or _%’600 — 6.92 cents.
Answer.— 76+%% cents.

If a 3-ply yarn is composed of minor threads of unequal counts as well as of a differ-
ent price, we must find the cost of the compound yarn by

Rule—Find average price and compound counts between any two minor threads given, and after-
wards proceed in the same manner between the respective results and the third minor thread.

Ezxample—Find cost per pound of 3-ply fancy yarn composed of the following minor threads:
60’s worsted costing $2.00 per pound ; 40’s worsted costing $1.50 per pound ; and 30’s worsted costing
$1.00 per pound.

60’s at $2.00. 40’s at $1.50
60<1.50=90
170.00-+100=1.70.
40<2.00=80
100 170.00

$1.70 average price between 60’s worsted at $2.00, and 40’s at $1.50.
60 40=2,400--100 (60--40)=24. 24’s worsted compound counts for 60’s and 40’s worsted ; thus:
24’s worsted at $1.70. 30’s worsted at $1.00.

24<1.00=24.00
5.00—+-54=—=1.3888.
30 % 1.70-=51.00 7

54 75.00
Answer.—The price for the 3-ply yarn given in the example is $1.3888 or nearly $1.39.
Proof.—60’s, 40’s and 30’s worsted.
60-+-60=1
60+40=11
60-+-30=2

4} 60-+-43=13%’s worsted compound counts for 60’s, 40’s and 30’s.
13} worsted=13% X 560=7,466% yards per pound.

60’s worsted=33,600 yards per 1b. at $2.00
40’s worsted=22,400 yards per lb. at $1.50
30’s worsted==16,800 yards per lb. at $1.00



24

00%7,46
33,600:2.00 :: 7,4663: x @%Xs%o 6% = $0.4444
pl
99,400:1.50 :: 7,4663: x %476366% = $0.5000
H
16,800:1.00 :: 7,4663: x %6—6% = $0.4444
’ .

Answer :—$1.3888
Answer.—The price as found before ($1.38) is correct. :

If a 3-ply yarn is composed of minor threads of different materials as well as different
prices, and we must find the cost per pound for the compound yarn, reduce the different counts to
their equivalent counts in one basis and find the result by previously given rule.

To Find the Mean or Average Value of Yarns of Mixed Stocks.

In the manufacture of mixed yarns wools of different price are frequently mixed together.
To ascertain the medium price of a mixture when the price and quantity of each ingredient
are given, use—

Rule.—Divide the cost of all the ingredients by the sum of the quantities mixed, the quotient will
be the average value.

Example—Find the mean or average value of the following wool mixture:
160 Ibs. costing 75¢ per lb.
160 [43 19 86/¢ [{E {2
40 ¢ « $1.10 “ o«
40 13 « 1.16 « «

400 1bs. total amount of wool used in this lot.

75¢ %160 1bs.=$120.00

85¢ X160 Ibs.= 136.00
$1.10 X 40 Ibs.= 44.00
$1.16 X 40 lbs.= 46.40

400 lbs. $346.40
(Cost of all the Ingredients.) (Sum of the Quantities.)
$346.40 - 400 lbs: =$0.866
Answer.—The value of the wool mixture is 86:%5¢ per lb.

Ezample.—Find the value per 1b. for the following mixture of wool.

680 1bs. costing 65¢ per 1b. .
300 « 68¢ « e
20 €« i« 98}’ ({3 {1

1,000 1bs. in lot.
657 X 680=%$442.00

687 X300= 204.00 $665.60+-1,000=$0.6656
98¢ X 20= 19.60

$665.60
Answer.—Wool mixture in question is worth 661¢s# per lb.
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Another question frequently appearing in the mixing of lots for the manufacture of “Mixed
Yarns” is—
To Find the Quantity of Each Kind of Wool to Use in a Mixture of a Given Value.
In such a mixture the total loss on the kinds of wool used of the several prices or qualities must
equal the total gain.

Rule.—Arrange the prices of the different kinds of wool, we have at our disposal,in a vertical
column with the mean price at the left. Next find the gain or loss on one unit of each ; take such an
additional portion of any as will make the losses balance the gains or vice versa.

Ezample—Two kinds of wool at respective values of 56¢ and 63¢ per pound are required to be
mixed to produce a mixture worth 60¢. Find quantities of each kind wanted.

60 56+4x1 =4 gain.
. 63—3X14=4 loss.

Answer.—1 part of the wool costing 56¢ and
13« o« “ “ B3¢ are required for

21 parts to produce a mixture of the required value of 60f.

Proof.— 1 1b. @ 56¢=56¢
13 “ (@ 637=84¢
21 140¢
140 X3 '
140=+-21=140-+i= —TX— ==420-+7=60¢ average price of mixture per lb.

Erample—Three different qualities of wool at respective values of 60¢, 68¢ and 70¢ per 1b. arc
required to be mixed to produce a mixture worth 64¢ per Ib. Find quantities of each kind required.
! 70—6X1 =6
64 68—4x1 =i 10¢ loss.
60+4X2t=  10¢ gain.

Answer —To produce mixture of a value of 64¢ per lb., use—

1 part from the wool costing 70¢
1 part from the wool costing 68¢
2% parts from the wool costing 60¢ in

41 parts.

Proof — 1 1b. @ 70¢= 70¢
1 “ @ 68¢= 68¢
21 “ @ 60f=150¢

41 1bs, 288¢
288-+-4.5=64¢ average price of mixture per lb.

Example.—Four different qualities of wool at respective values of 80¢, 85¢, 96¢ and 98¢ per lb.
are required to be mixed to produce a mixture worth 92¢. Find quantities of each kind required.

80+12%x1 =12

854 TX1 = 7 19¢ gain,
92 | 96— 4x1 — 14

98— 6X23—15 19¢ loss.
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Answer.—To produce mixture of wool of a value of 92¢ use—
1 part of the wool costing 80¢
1 part of the wool costing 85
1 part of the wool costing 92
2% parts of the wool costing 98  in

5% parts.

1 Ib. @ 80¢= 80
1 1b. @ 8 = 85
1 1b.@ 96 = 96
23 lbs. @ 98 =245

Proof—

—

53 Ibs. 506¢
506¢ +5.6=92¢ being the average price of mixture per lb.

Another question frequently arising in laying out ““ wool-lots” is—
To Find the Quantity of Each Kind to Use When the Quantity of One Kind, the Different
Prices of Each Kind and the Prices of the Mixture, are Given.

Example—What quantity of each kind of wool costing 60¢, 80f and 90¢ must be mixed with 20
lbs. at 71¢ so as to bring the mixture to a value of 75¢ per lb.

g F lbs.
60-+15x 1=15¢
714 4X20=80 .
75, —  95¢ gain.
80— 5X 1— 5¢
90—15X 6—90
—_ 95¢ loss.
28
Answer.—Use 1 part orlb. of the wool costing 60f
20 parts or lbs. ¢ “ “ 7

1 part orlb. « “ “ 80
6 parts or Ibs. ¢ “ “ 90

28 parts or Ibs. Mixture so as to bring the price of the latter to 75¢ per lb.

Proof.— 1 1b. @ 60f= 60¢
20 lbs. @ 71 =1,420
1 1b. @ 80 = 8
6 lbs. @ 90 540  or

Il

28 1lbs. at 2,100¢. Hence 2,100¢ +28=T75¢ average price of mixture per lb.

Ezample.—Having four different lots of wool at respective values of 70¢, 74¢, 82¢ and 84f on
hand, how many Ibs. of each kind must we use to make up a lot of 500 lbs. costing us 78¢ per lb.

70+ 8x1 =8
74+ 4X1 =4

78 — 12¢ gain,
82— 4X13=6
84— 6x1 =6

— —  12¢ loss.

4}
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500-+-43=111%.
1X1113=111% lbs. @ 70
IX1113=111} « @ 74
1x1113=1665 « @ 82
IX1113=111} « @ 84

500 1bs.
Answer.—We must use 111% 1lbs. of the lot valued at 70¢ per lb.
111%_ [( (14 (11 « 74 44
166% «’ &« «© ({4 82 113
111% 14 (14 ¢« 111 84 113

to make up a lot of 500 lbs. at a value of 78¢ per 1b.

Proof.— 1113 X 70 =$77.77%
1115 X 74 = 82.22%
166§ 82 —=136.66%
1115 x84 = 92.33%

$390.00—and 500 lbs. at 78¢ = also $390.00.

Reed Calculations.

The reed isnamed by numbers, the number in each case indicating how many splits are in each inch,
Thus a number 8-reed means a reed with 8 splits in every inch over the required width. If we
call for number 163-reed, we want a reed having 16} splits in one inch, equal to 33 dents in every 2
inches over the entire width of the fabric. 'Whole numbers or half numbers alone are used for grading
of reeds.

Ezrample—Suppose we have a number 9-reed, four threads in one split or dent, how many
ends are in one inch? How many are in full warp if 70 inches wide in reed ?
Answer.— 9X4=36 ends of warp in one inch.
X70 width of warp in reed.

2,520 ends in warp.

Rule for ascertaining the number of ends in the warp if the reed number, the threads
per dent and the width of the warp in the reed are known: Multiply the reed number by the
threads per dent and multiply the result by the width of the warp in reed.

Ezample.—How many ends are in the warp if using 13}-reed, 6. threads per dent, 80 inches wide
in reed ?
134 X 6=81 X 80=6,480.
Answer.—6,480 ends are in warp.

Rule for ascertaining the reed number, if the number of ends in the warp and the width
in the reed are known, the threads per dent, either given or to be selected, according to the
fabric: Divide the number of ends in the warp by the width in the reed, which gives the number of
threads per inch ; divide this result again by the number of threads in one dent according to the weave
or pattern required, the answer being the reed (number) required.
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Example.—6,480 ends in warp, 80 inches wide in reed. How many ends per inch and what reed is
required if 6 ends per dent are to be used ?

6,480--80=81--6=13}.
Answer.—81 ends per inch and 13} is the reed number required.

Rule for ascertaining the width of the warp in the reed if the reed number, the threads
per dent, and the number of threads in the warp are known: Divide the number of ends in

the warp by the number of ends per inch, giving as the result the number of inches the warp will
be in the reed.

Ezample.—Find width in reed for fabric made with 3,600 ends in warp, reeded 3 threads per dent
in a number 12-reed.
12X3=36 3,600--36=100.

Answer.—The width of the fabric in reed is 100 inches.

Ewample.—Find width in reed for fabric made with 4,752 ends in warp, reeded 4 threads per
dent in a number 163-reed.
164 X 4=66 4,752--66=T72

" Answer.—The width of the fabric in reed is 72 inches.

The number of ends to put in one dent has to be regulated according to the fabric and the weave.
Experience is the only guide for this. The coarser the reed, to a certain extent, the easier the picks go
into the fabric. The finer the reed, the smoother the goods, and with perfect reeds, the less reed marks.

" The same number of ends are not always used in each dent, but in such a case the preceding rules
may be used with the average number of threads per dent.

Ezxample.—What are the threads per inch? Reed number 20, using one dent, 4 ends—one dent
5 ends.
(Average threads per dent.) (Number of reed.)

445=9-+2 = 43 X 20 = 90
Answer.—90 threads per inch.

Example—~What are the threads per inch? Reed number 18, using 1 dent, 3 ends—l dent, 4
ends—1 dent, 3 ends—1 dent, 6 ends.

(Threads in four dents.) !Average thread per dent.) (Number of reed.)
3+4+3+6 = 16 - 4 X 18 = 72
Answer.—T72 threads per inch.

Sometimes it happens that the average number of threads includes an inconvenient fraction. To
avoid a calculation with this fraction, multiply the sum of the contents of the dents by the dents per
inch, and then divide by the dents per set.

Ezample.—What are the threads per inch, warp reeded as follows in number 12-reed: 1 dent, 5
threads—1 dent, 3 threads—1 dent, 3 threads.
3+3+5=11X12=132-+ 3=44.
Answer.—44 threads per inch.
Ezample.—What are the threads per inch, warp reeded as follows in a number 15-reed :—1 dent,
4 threads—l dent, 4 threads—1 dent 5 threads.
4444-5=13X15=195-+-3=65
Answer.—65 threads per inch.



29

Warp Calculations.

TO FIND WEIGHT OF WARP IF NUMBER OF ENDS, COUNTS AND LENGTH
ARE GIVEN.

Multiply number of ends in the width of the cloth by yards in length (dressed), and divide pro-
duct by the number of yards of the given count per pound.
Erample.—Cotton Yarn. Find weight of warp, 50 yards long, 2,800 ends, single 40’s cotton in

40X 840=33,600 yards per lb. in 40’s cotton.
140,000--33,600=4.

warp. :
2,800 X 50=140,0Q00 yards.
Answer.—The weight of the warp in the present example is 4% lbs.
Ezrample—Woolen Yarn (run system). Find weight of warp, 40 yards long, 3,600 ends, 43-
run woolen yarn.

3,600 X 40==144,000 yards.
Answer.—The weight of the warp in present example is 20 lbs.

Ezample—W oolen Yarn (cut system). Find weight of warp, 45 yards long, 4,800 ends, 32-cut

41-run="7,200 yards. 144,000+7,200=20,

woolen yarn.
4,800 X 45=216,000 yards.

Answer.—The weight of the warp in the present example is 22§ lbs.

Ezample.—Worsted Yarn. Find weight of warp, 60 yards long, 6,000 ends, 2/60’s worsted yarn.
6,000 X 60=360,000 yards.  360,000-+-16,800=217.

32-cut=9,600 yards. 216,000+9,600=22%.

2/60’s worsted=16,800 yards.
Answer.—The weight of the warp in present example is 21% Ibs.

If two or more different kinds of yarn are used, ascertain number of threads in warp for each

kind by proportion, and solve answer (for each kind) by previously given rule.

Example.—Find weight of warp, 50 yards long, 6,000 ends.

Dressed.—2 ends 2/60’s worsted.
1.end 2/50’s cotton.

3 ends in repeat.
6,000-+-3=2,000
2,000 X 2=4,000 ends 2/60’s worsted in warp.
2,000 X 1=2,000 ends 2/50’s cotton in warp.

6,000, complete number of ends in warp.

4,000 X 50=200,000 yards. 2/60’s worsted=16,800 yards. 200,000+16,800=1 13
2,000 X 50=100,000 2/50’s cotton=21,000 yards.  100,000+21,000=43%

Answer.—The weights of the warp in present example are :
113% lbs. of 2/60’s worsted.

43¢ «  « 2/50’s cotton.

B

- 161# 1bs.=16% 1bs. total weight of both kinds of yarn.
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Ezample.—Find weight of warp for each kind of yarn separately in the following example:

Lengths of warp 50 yards. Number of ends 4,800.
Dressing.—4 ends 4-run woolen yarn blue
4 {1 4 « €« « black
4 111 4 14 &« {4 brown
4 11 4 (14 11 [13 black
16« 4 “ “ “ olive mix
9 « 4 « « “ * blue
2 [43 4 {4 43 « black
2 13 4 13 11 143 bl‘OWll
2 (13 4 “« (43 13 black
8 « 4 “ “ olive mix

48 threads in repeat of pattern.

(Number of ends in warp.) (Threads in one repeat of pattern.) (Number of repeats of patterns in warp.)

4,800 - 48 L= 100
Ends of each kind Number of repeats _ Threads of each
{of yarnin one pattern. % X {of patterns in warp. - {kind of yarn in full warp.
" 6 ends blue X - 100 = 600
6 “ brown X 100 = 600
12 “ black X 100 = 1,200
24 “ olive mix X 100 = 2,400
48 threads in one repeat of pattern. 4,800 threads in warp.

4-run woolen yarn==6,400 yards per lb.
600X 50=30,000-+6,400= 41
600X 50=30,000-+-6,400= 41%
1,200 X 50= 60,000~-6,400= 91 (or 9 )
2,400 X 50=120,000-+-6,400=181% (or 184)

Proof.— 4,800 X 50=240,000+-6,400=377s (or 37%)

Answer—The different amounts of yarn required for given example are:

41t 1bs, of 4-run blue woolen yarn.

4 ¢« 4 ¢« brown ¢ “
9% 114 4 €« b]ack « «
18% « 4 “ olive mix ¢ «

This method of finding the weight for different warp yarns is no doubt the easiest to understand
. by any student, and will solve the most complicated arrangements of dressings and variety of yarns

used.
The latter example can also be solved by—

Rule.—Find total weight of warp yarn required and divide in proportion to each kind of yarn
used. '

4,800 %X 50=240,000-+6,400=371s Ibs. total weight.

6 blue =1
6 brown=1 37+5-+8=4%s for each part.
12 black =2
24 olive =4

8
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Answer.— 1X4tt= 41} lbs. of 4-run blue woolen yarn.
1X41i= 4 «“ “ 4 “ brown “
2X 4= 9% “ “ 4 “ Dblack «“ “
4X41=18F “ “ 4 “ olive mix “

37¢ (or 37%) lbs. total weight.

If weight of warp is required to be found for one yard only, the answer may be required
expressed in ounces ; if so, change fraction of pounds in ounces, or use rules given previously under
“Grading of the Various Yarns,” after finding the number yards of yarn required.

When required to ascertain the weight of a warp dressed with yarns of various counts,
and answer required is for the total weight of warp only, we may solve question by finding the
average counts of the threads in question, and deal with this average count and the entire number of
ends dressed, the same as if all the yarns used are of one count.

The average counts of two or more threads we find by—

Rule A.—Multiply the compound size of the given counts of yarn by number of threads com-
pounded, or we may use

Rule B.—Divide any one of the given counts by itself and by the others given in rotation, multiply
each quotient by the numbers of threads of the kind used in one repeat of pattern; next multiply pre-
viously used common dividend with the numbers of threads in one repeat of pattern, and divide the pro-
duct by the sum of the quotients obtained. Either of these two rules will find the average counts,
Rule A answers when using short repeats of patterns, and Rule B is adopted for large repeats.

Ezample.—Find average counts for the following dressing of a warp:
2 ends 30-cut woolen yarn,
1 end 20-cut “

3 ends in repeat of pattern.

Using Rule A, we get .

30+30=1 30-+-33=8% compound size.

30+30=1

30-+-20=1} 8% 3=25% average counts.

3%

Answer.—The average counts are 25%-cut.
Using Rule B, we get

{ Quotient } { Threads of each kind

in pattern. %
3030 = 1 X 2 — 2
3020 = 1% X 1 = 13
3%
30 X 3=90+31=25} ’

Answer.—The average counts by Rule B are also 253-cut.

Ezample.—Find weight per yard for a warp of 3,600 ends,
Dressed.—2 ends face 30-cut woolen yarn.
1 end back 20-cut woolen yarn.

3 ends in pattern.
2/30-cut and 1/20-cut=25%-cut average size.

25%X300= 17,7147 yards per lb.
3,600 X 16=57,600—+7,7143="17.46
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Answer.—Weight of warp per yard is 7.46 oz.

Proof.—
2 ends 30-cut.
3,600 ends, dressed : 1end 20-cut. 3,600+-3=1,200

1,200 X 2=2,400 yards of 30-cut (9,000 yards per lb.) 2,400 < 16=38,400-+-9,000=4.26 oz.
1,200 X1=1,200 yards of 20-cut (6,000 yards per Ib.) 1,200 X 16=19,200+6,000=3.20 oz.

\ 7.46 oz.
Ezample—Find weight, per yard, for a warp of 4,800 threads, dressed as follows:
2 ends face 6-run. 6-+-6=1 X2=2
1 end back 4-run. 6+-4=11x1=1}1
3 ends in pattern. 3%

6 X 3=18-+3L=>5}run X 1,600=8,228.57 yards.
4,800 X 16="76,800+8,228.57=9.33.

Answer.—Weight of warp, per yard is 9.33 oz.
Proof—

4,800 ends, dressed:{ 2 ends 6-run.

1 end 4-run. 4,800+3=1,600

1,6003< 2=3,200 yards of 6-run (9,600 yards per Ib.).

1,600 X1=1,600 yards of 4 run (6,400 yards per 1b.).
3,200 X 16 =51,200--9,600=5.33 oz
1,600 X 16=25,600--6 400=4.00 oz.

9.33 oz.

Ezample.—Find the average counts for the following dx.'essing of a warp:

2 ends 60’s 60-+-60=1X2= 2
1end 20’s 60-+-20=3x1= 3
lend 10’ 60+10=6X1= 6
4 ends in repeat of pattern. 11

60 X 4=240+11=21+%
Answer.—The average counts are 2174’s.
Proof—(Using the same rule, but a different count, for dividend.}

10--60= %X2= H
10+-20= iX1= %

10X 4=40—+-13=2 = X F =240+ 11=211%’s.
Proof.—(Using Rule A.)

60--60= 1
60+—-60= 1 X . .5
60-+20— 3 60+-11=571 X 4=21+"’s.
60-+-10= 6

11



33

Ezample.—Find weight per yard for a warp of 2,850 ends, dressed as follows
20 ends 40’s cotton
1 end 50’s
16 ends 30’s
1 end 50s

38 ends in repeat of pattern.
40-+-40=1 X20=20 =20

40+-30=1% X 16=21+=21+ 40 X 38=1,520+-4214=35¥r"s average counts.
40-=-50= $X 2= 1i= 1% 3571 X 840=29,869.56 yards per lb.
— — 2,850 X 16=45,600-+29,869.56—=1.52 oz.
38 421
Answer.—The weight of given warp in example is 1.52 oz.
Proof.— 2,850-+-38=7175 repeats of pattern in warp.

20X 75=1,500 ends of 40’s cotton. (33,600 yards per 1b.)
16 X 75=1,200 ends of 30’s cotton. (25,200 yards per 1b.)
2X75= 150 ends of 50’s cotton. (42,000 yards per lb.)

1,500 X 16=24,000-+-33,600=0.71

1,200 % 16=19,200-+25,200=0.76

150 X 16=2,400+-42,000=0.05

1.52 oz. (being the same answer.)

Rules given refer to finding the weight of a warp in its original length, technically known as
“dressed.” During weaving and the process of finishing, in most cases, the warp will shrink or *take
up,” thus if figuring for weight of warp in a cloth from loom, or also when finished, we must calculate
back to the original number of yards required dressed, to produce a certain number of yards of cloth
either woven or finished ; or in other words, take the percentage for either or both “take ups,” as the
case may require, into consideration. Rules governing the “take ups” in a fabric cannot be given.
They are guided by the cloth required, nature of material, twist, amount of intersections in weave, pro-
cess of finishing, ete., in fact, practical experience is necessary to designate accurately these points.

A table of relative lengths of inches dressed, and one yard woven, with reference to a *“ take up”
during weaving, from 1 per cent. to 50 per cent., (which also can be used for “take up” of warps during
finishing) is found in my ¢ Technology of Textile Design,” on page 266, in the chapter on “ Ascertain-
ing the weight of cloth per yard from the loom.

TO FIND THE COUNTS FOR WARP YARN IF NUMBER OF ENDS IN WARP,
AND AMOUNT OF MATERIAL, LENGTH AND WEIGHT
TO BE USED, ARE GIVEN.

Multiply the ends in warp by the length, multiply the basis of the yarn in question by the weight,
next divide the latter product in the one previously obtained. ‘

Ezample—Cotton Yarn. Find counts of yarn required—2,800 ends in warp, 50 yards long; .
weight 4% 1bs. )
2,800 x 50=140,000~-3,500 (41 X 840) =40

Answer.—40’s cotton yarn is required.
Ezample—Woolen Yarn (run system). Find counts of yarns required—3,600 ends in warp,
40 yards long, weight 20 1bs.
3,600 X 40=144,000-+-32,000 (1,600 < 20) =4}
Answer.—The yarn required to be used in example given, is 4}-run.
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Ezample.—Woolen Yarn (cut system). Find counts of yarn required—4,800 ends in warp,
45 yards long, weight 221 lbs.

4,800 X 45=216,000-6,750 (300 X 22})=32
Answer.—32-cut yarn is required.
Ezample—Worsted Yarn. Find counts of yarn required—6,000 ends in warp, 60 yards long,

weight of warp 21# lbs. '
6,000 X 60=360,000-+-12,000 (213 X 560) =30

Answer.—Single 30’s (or 2/60’s) worsted yarn are required.

TO FIND NUMBER OF THREADS IN WARP TO USE, IF COUNTS OF YARN,
LENGTHS AND WEIGHT OF WARP, ARE GIVEN.

Multiply counts by basis of yarn and weight of warp, and divide product by length of warp.

Ezample.—Cotton Yarn. Find number of ends for warp, 40’s cotton, 50 yards long to dress,
weight of yarn on hand 4% lbs.

40 X 840 X 4+=140,000-+50=2,800
Answer.—~Use 2,800 ends in warp.

Ezample.—Woolen Yarn (run system). Find number of ends for warp 4}-run woolen yarn, 40
yards long to dress, weight of yarn to use 20 Ibs.

43 % 1,600 X 20=144,000-+-40=3,600
Answer.—Use 3,600 threads in warp.
Example.—Woolen Yarn (cut system). Find number of ends for warp, 32-cut yarn, 45 yards
long to dress, 22} lbs. weight of yarn on hand.
32X 300X 223=216,000-+-45=4,800
Answer.—Use 4,800 threads in warp. '

v

Ezample—Worsted Yarn. Find number of ends for warp, 2/60’s worsted, 60 yards length of
warp required, 21% lbs. amount of yarn on hand.

2/60’s worsted=1/30"s ; thus: 30X 560X 213=360,000--60=6,000.
Answer.—Use 6,000 threads in warp.

TO FIND THE LENGTH FOR A WARP, IF NUMBER OF ENDS IN WARP,
COUNTS AND WEIGHT OF YARN, ARE GIVEN,

Multiply counts by basis of yarn and weignt o1 warp, and divide product by number of ends
in warp.

Ezample—Cotton Yarn. Find length of warp, 2,800 threads in width, 40’s cotton yars, weight
of yarn on hand 4% lbs.
40X 840 X 44=140,000-=-2,800=50.

Answer.—The length for the warp is 50 yards. _
Ezample.—Woolen Yarn (run system). Find length of warp, 3,600 threads in width, 43-run
woolen yarn, weight of yarn on hand 20 1bs.
41<1,600 X 20=144,000-+3,600=40.
Answer.—The length for the warp is 40 yards.
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LExample—Woolen Yarn (cut system). Find length of warp, 4,800 threads in width, 32-cut
yarn, 221 lbs. weight of yarn on hand.
32X 300X 223=216,000+4,800=45.
Answer.—The length for the warp is 45 yards.

Ezample—Worsted Yarn. Find length of warp, 6,000 threads in width, 2/60’s worsted,
21#% lbs. weight of yarn on hand. '
' 2/60’s worsted=1/30’s worsted ; thus: 30X 560 X 213=360,000--6,000=60.
Answer.—The length for the warp is 60 yards.

FEzample.—Cotton Yarn (2-ply). Find length of warp (for extra super ingrain carpet) 1,072 ends,
2/14’s cotton yarn, weight of yarn on hand 50 lbs.
2/14’s cotton=1/7’s cotton. Thus: 7X 840X 50=294,000-+1,072=274}%
Answer—The length for the warp is 274} (actual 2744%) yards.
Proof —2741%X1,072

5’8—80(7—X84_0)=274%%>< 1,072=294,000~+-5,880=50, being ther amount of lbs. of yarn on

hand.

Ezample.—~Worsted Yarn (3-ply). Find length of warp 4,800 ends in width of fabric, 3/60’s
worsted yarn, weight of yarn on hand 80 Ibs.
3/60’s worsted=1/20’s worsted. Thus: 20X 560 X 80=896,000--4,800=1863%.
Answer.—The length for the warp is 186% yards.
Proof.— __h_186§><4,800 =186% X 4,800=2,688,000--11,200==80, being the amount of pounds
11,200 (20 X 560) ) 003, =14 » g
of yarn on hand.

When two or more different materials are used in the construction of a cloth, previously
given rules for warp must be solved by combining one repeat, or the average of one repeat, of pattern
in a compound thread ; and if required by question, after finding answer in such a compound thread,
we must transfer the same to the respective minor threads.

To give a clear understanding to the student, we give, correspondingly to previously given rules,
one example in three different changes.

Ezample.—Find counts of yarn required, 4,800 ends in warp.
Dressed.—2 ends face.
1 end back.

3 ends in repeat.
Back-warp threads to be twice as heavy as to size as face warp threads. Length of warp, 50

yards. Weight of same to be 40 lbs.

4,800--3=1,600 repeats of pattern, or 1,600 compound threads.

1,600 X 50=80,000-+-64,000 (1,600 X 40)=1}-run compound size.

1} X4=5 13 x2=2}

2 ends face @ 5-run.
1 end back @ 2}-run.

3 ends in repeat.

} Woolen yarn, run basis.

. Answer.—The dressing in example given will be

Proof.— 5—5—2%

5-+5 =1 :
65-+5 =1 5--4=1% compound size.
5-+-24=2

4
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4,800 ends in warp—=-3 ends in repeat of dressing=1,600 compound threads of 1}-run.

1,600 60 yards long. . ]
80,000 14X 1,600=2,000.

2,000:1 :: 80,000: x =80,000~+-2,000=40 lbs.==the weight given in the example.

Ezample—Find number of ends for the following warp :

Dressing.—2 ends face warp, 5-run.

1 end backing warp, 23-run. Length of warp 50 yards. Weight of same, 40 Ibs.

3 ends in repeat.

65-+5 =1 5-+-4==1} compound size of the 3 threads in repeat of pattern.
5+23=2 '

— 1}-run=2,000 yards per lb., hence
4

40X 2,000=80,000 yards of the compound thread in the amount of weight required.

8,000+50 (Length of warp.) =1,600
1,6()0 X 8 (Number of threads in compoeund count.) :4’800

Answer.—4,800 threads are required for warp given in example.

2 face b-run.
Proof.— 4 th :
roof. ,800 threads, dressed 1 backing 23-run.

3 threads in repeat.
4,800-+-3=1,600
1,600} 2=3,200 threads 5-run (8,000 yards per lb.)
1,600<X1=1,600 threads 2}-run (4,000 yards per 1b.)

3,200 50 (length of warp) 160,000--8,000=20 lbs.
1,600X50 (length of warp) 80,000-+4,000=20 lbs.

40 1bs. weight given in example.

Ezample—TFind length of warp required—4,800 threads in width of cloth.
Dressing.—2 ends face 5-run woolen yarn
1 end back 2-run woolen yarn

3 ends in repeat.

Weight of complete warp 40 lbs.

1 5 —+-4=14% compound size.
1 1}-run=2,000 yards per Ib.
2 2,000X 40=80,000 yards of the compound thread in the amount of weight required.

80,000-+-1,600 (Number of compound threads in width.) =50,
Answer.—50 yards, length of warp required in given example.
Proof—
2 face, 5-run
4,800 threads 1 back, 2}-run

3 threads repeat.

Length of warp re- Number of yards in
1,600 X 5(){ quired by answer} =80,000-=-2,000 { 1}4-run or com-}

in example. pound count.

} =1,600 threads 1}-run.

—40 Ibs. weight of complete warp,
as given in example.
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Filli‘ng Calculations.

TO FIND LENGTH OF FILLING YARN REQUIRED FOR PRODUCING ONE OR
A GIVEN NUMBER OF YARDS OF CLOTH, IF PICKS PER INCH
AND WIDTH OF CLOTH IN REED, (INCLUDING
SELVAGE) ARE KNOWN.

Rule.—Multiply picks per inch by width of fabric in reed, the product will be number of inches
of filling yarn required for one inch cloth, or, at the same time, number of yards of filling yarn
required for one yard of cloth. By simply multiplying yards of filling required for one yard of cloth,
with the yards of cloth given in example, we get in product number of yards of filling yarn required
for given yards of cloth.

Fwample.—Find yards of filling required for a, one yard b, 8 yards of cloth woven 72 inches
wide in reed, with 52 picks per inch.
52X72=3,744 | 3,744X8=29,952
Answer.—One yard cloth requires 3,744 yards filling. Eight yards cloth require 29,952 yards filling.

TO FIND WEIGHT OF FILLING YARN REQUIRED, EXPRESSED IN OUNCES,
PRODUCING ONE YARD OF CLOTH, IF PICKS PER INCH,
WIDTH OF CLOTH IN REED, AND THE COUNTS
OF YARN ARE KNOWN.

Rule.—Multiply picks by width of warp in reed, and divide product by number of yards of the

known count required to balance 1 oz.

Ezample.—Cotton Yarn. Find weight of filling required for one yard cloth of the following
description : 64 picks per inch, 68 inches reed space occupied, single 20’s cotton yarn.

64 68=4,352 yards. 1/20’s cotton=16,800 yards per 1b. or 1 050 yards per oz.
4,352+1,050=4.14.

Answer.—The weight of filling required is 4.14 oz. per yard.

Ezample—Woolen Yarn. Find weight of vﬁlling required for one yard cloth having 52 picks

per inch, 72 inches reed space, 4-run yarn.
4-run==(4X100)=400 yards per oz. 52X72=3,744-+-400=9.36

Answer.—9.36 oz. is the weight of the filling required per yard.

Example.—Worsted Yarn. Find weight of filling necessary for one yard cloth having 68 picks
per inch, 61 inches reed space, 2/36’s worsted yarn.
68X 61=4,148.  2/36’s worsted=10,080 yards per lb. or 630 yards per oz.  4,148--630=6.59 oz.

Answer.—The weight of filling required is 6.59 oz.

TO FIND WEIGHT OF FILLING YARN REQUIRED (expressed in pounds or frac-
tion thereof,) FOR ANY NUMBER OF GIVEN YARDS, IF PICKS PER
INCH, WIDTH OF CLOTH IN REED, AND THE

COUNTS OF YARN, ARE KNOWN.

Rule.—Multiply picks by width in reed and the number of given yards, next divide product thus
derived by the number of yards of the known count per pound.
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Ezample—Cotton Yarn. Find weight of filling required for 40 yards of cloth woven with 68
picks per inch, 70 inches reed space and 30’s cotton yarn.

68 X 70=4,760 X 40=190,400 30X 840=25,200 190,400-+-25,200="73.
Answer.—Weight of filling required in given example is 75 lbs.

Ezample—Woolen Yarn. Find weight of filling required for 120 yards of cloth woven with
44 picks per inch, 71 inches reed space and 22-cut woolen yarn.

44 X71=3,124 X 120=374,880 22 % 300=6,600 374,880-+6,600=56.8.
Answer—Weight of filling required in given example is 56.8 pounds.

Ezample—Worsted Yarn. Find weight of filling required for 600 yards of cloth, woven with
64 picks per inch, 62 inches reed space, 2/32’s worsted.

64X 62=3,968 X 600=2,380,800. 16 X 560=8,960 2,380,800-+-8,960=2654.
Answer.—Weight of filling required in given example is 265%1bs.

If two or more different kinds of filling yarn are used, and it is required to ascertain

weight of material for each kind, the solving of the example depends entirely on the arrangement
of colors used and their respective counts.

If the counts are equal, and lots differ only in color or twist, ascertain the weight for the

entire filling required by previously given rules, and find answer for each kind by proportion of picks
as used of each kind.

Ezample.—Find weight (in ounces) for filling required per yard in the following fabric:

Arrangement of filling.— 4 picks brown 6-run woolen yarn.
6 “ black 6-run « “
4 “ blue 6-run “ “ o
6 “ black 6-run “

20 picks in repeat of pattern.
72 inches reed space of fabric. 84 picks per inch.

84X72=6,048 yards of filling per yard cloth.

6,048-+-600 { Ya’,‘}f g_igﬁ“;;’;r_ oz } =10.08 oz. complete weight of filling required per yard cloth.

Brown 4 picks=1
In one repeat we find: Blue 4 picks=1
Black 12 picks=3

thus: 10.08-+-5=2.016

20 picks. 5
Answer.—2.016 X1 or 2.016 oz. brown filling

2,016 X1 or 2.016 oz. blue ¢ } required per yard of cloth woven.,
2.016 X3 or 6.048 oz. black « _

Proof— (+)10.080 total weight of filling required for one yard cloth woven,
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Ezample.—Find weight in pounds of filling required for weaving 2,000 yards of cloth of the

following dimensions :

Reed space 64 inches—picks per inch 66.

Arrangement.— 2 picks 2/32’s worsted black.
2 ¢« 2/3%2s ‘“  brown.
2 % 232 “  black.
2« 232 <«  olive.

8 picks in repeat of pattern.
66X 64=4,224 X 2,000=8,448,000 yards of filling required for 2,000 yards of cloth.

2/32’s worsted=8,960 yards and 8,448,000+-8,960=942% lbs. total weight of filling required for
the 2,000 yards cloth.

Black 4 picks in one repeat of color arrangement =2

Brown 2 13 « 13 [11 3 :1
Olive 2 ¢ « « « « =1
8 picks. 4 Thus:

942%+4=235%

Answer.— 235% X 1=235% lbs. 2/32’s olive worsted )} Amount of filling reduired
235% X 1=2356% “ 2/32’s brown } for weaving 2,000 yards
236%X2=471% “ 2/32’s black « cloth.

“ Proof.— (+) 9424 1bs. total weight of all 3 kinds filling for 2,000 yards cloth.

If filling yarns of different counts or materials are used, find number of yards of yarn of
each kind required for given number of yards, and transfer the same to their respective weight (in oz.
or lbs. as required) by means of rules given previously under the heading of “ Grading Yarns.”

Ezample.—Find weight in ounces for filling required per yard in the following fabric :

Arrangement.—10 picks black 4-run woolen yarn.
2 13 blue 6 « 13 [{4 3

12 picks in repeat of pattern.

70 inches reed space of fabric. 64 picks per inch.

64X 70=4,480 yards of filling required per yard of cloth.

10 picks black =5
2 picks blue =1

12 picks in repeat 6

746% X 1= 746% yards blue 6-run . .
7 46%)( 5=3,733; «  black 4-run }ﬁlhng required for onej yard of cloth.

Thus : 4,480+-6=7463%

746% yards 6-run=( 746%--600)=1.24 oz.
3,133t “  4-run=(3,7334~+-400)=9.33 oz.

Answer.—1.24 oz. 6-run blue filling and
9.33 ¢ 4-run black filling, or

10.57 oz. complete weight of filling required for weaving one yard cloth.
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Example—Find weight in pounds of filling required for weaving 3,500 yards of cloth of the
following details: Reed space 72 inches, 84 picks per inch.

Arrangement.—2 picks 32-cut woolen yarn, brown.
.1 pick 14 « “ “  Dblack.

2 picks 32 “ “  blue.

1 pick 14 « ¢ “  black.

- 6 picks in repeat.
84 X 72=6,048 X 3,500=21,168,000 complete yards of filling required.

2 picks 32-cut brown=1
2 “ 32 ¢ blue =1
2 “ 14 “ black =1

6 picks in repeat. 3 Thus:
21,168,000+3=7,056,000 yards of filling required of each kind.

7,056,000+9,600 (standard of 32-cut)="735 lbs.
. 7,056,000=4,200 (standard of 14-cut)=1,680 lbs.

Answer.—In given example the following amounts of filling are required :

735 1bs. 32-cut brown woolen yarn.
735 ¢ 32-cut blue “ “
1,680 “ 14-cut black “ “  or

3,150 lbs. complete weight of filling required for weaving the 3,500 yards of cloth.

TO FIND THE COUNTS FOR A FILLING YARN REQUIRED TO PRODUCE A
CERTAIN GIVEN WEIGHT PER YARD CLOTH (in which also
the picks per inch and width in reed are known).
If such example refers to weight given in ounces for one yard, use—

Rule—Multiply picks by width of fabric in reed, and divide product by number of oz. given,
and the quotient by the sixteenth part of the number of yards in the basis of the yarn in question.

Ezample—Worsted Yarn. Find counts for filling yarn required of following cloth. 90 picks
per inch, 58% inches width of fabric in reed. 5 oz. weight for filling to be used.

90 X 5834=5,250-+-5=1,050-+-35(560--16=35)=30.
Answer.—The counts for filling yarn required are either single 30’s or 2/60’s worsted yarn.
Proof—90 X 581=5,250(yards wanted)—+1,050(yards per 0z.)=5 oz. weight of filling per yard.
Ezample—Woolen Yarn (cut basis). Find counts for filling yarn required of following cloth :
45 picks per inch, 75 inches width of fabric in reed, 9 oz. weight for filling to be used.
45X 75=3,375+9=375-+-183=20.
Answer.—The counts for filling yarn required are 20-cut woolen yarn.
If example refers to a given number of yards and weight is expressed in pounds, use—

Rule.—Multiply width of fabric (in loom or in reed) with the number of picks per inch, and the
result with the given yards of cloth to be woven ; the result thus obtained divide by the given weight,
and the quotient by the basis of the yarn. ‘
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Ezample—Woolen Yarn (run basis). Find counts for filling yarn required of following cloth:
Reed space occupied 66% inches, 72 picks per inch, 40 yards length of cloth to be woven, 30 lbs.
amount of filling to be used.

663 X 724,800 X 40=192,000-+30=6,400--1,600=4.

Answer.—Counts for yarn required are 4-run woolen yarn.

Ezample.—Cotton Yarn. Find counts for filling yarn required for following cloth. Reed space
occupied 30 inches, 80 picks per inch, 70 yards length ef cloth to be woven, 10 Ibs. amount of filling

to be used.
30X 80=2,400 X 70=168,000+-10=16,800- 840=20

Answer.—Counts for yarn required are 20’s cotton yarn.

TO FIND THE PICKS. PER INCH FOR A CERTAIN PIECE OF GOODS OF
WHICH THE COUNTS OF THE YARN, LENGTH OF CLOTH TO BE
WOVEN, ITS WIDTH IN REED, AND THE AMOUNT OF
MATERIAL TO BE USED, ARE GIVEN.

In such a case use— .

Rule.—Multiply counts by basis of yarn and amount of material to be used, the product thus
obtained divide by the yards given and the quotient by width of fabric in reed.

Ezample.—Woolen Yarn (run basis). Find number of picks necessary to produce the follow-
ing fabric: 6-run woolen yarn, 80 inches width of cloth in reed, 40 yards length of cloth woven, 20
1bs. weight of filling to be used.

6 X 1,600=9,600 X 20=192,000--40=4,800--80=60
Answer.—60 picks are required.
Proof.—60 X 80—=4,800 X 40=192,000 yards required.
6X1,600=9,600. Thus : 192,000-+-9,600=20 lbs., weight of filling to be used.

Exzample—Worsted Yarn. Find number of picks required to produce the following fabric:
Single 15’s worsted filling, 60 inches width of cloth in reed, 40 yards length of cloth woven, 22 lbs.
weight of filling to be used.

15X 560=8,400 X 22=184,800--40=4.620-+-60=77
Answer.—77 picks are required.

In some instances there may be two or more different counts of filling used. Forexample
in fabrics made with one system of warp and two or more fillings, or fabrics made on the regular
double cloth system, etc. If the arrangement as to counts of a filling is of a simple form, com-
pound the counts of the respective number of threads in one thread, and solve answer in compound
size by previously given rule. Next multiply compound number thus derived by number of picks
compounded, and the result will be the answer for picks wanted in fabric.

Example—Woolen Yarn (cut basis). Find number of picks necessary to produce the following

fabric.
Arrangement of filling.—2 picks 32-cut woolen yarn (face).

1 pick 18 «  « “  (back).
3 picks in repeat.

36 yards length of cloth woven, 2645 lbs. weight of filling to be used, 74 inches reed space to
be occupied. ‘
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32-+-32=1 32-+-33==81%-cut compound size.

32--32=1 847 X 300=2,541+7 X 26:5=66,600

32+-18=13 66,600=-36=1,850~-74=25, compound number of picks required.
5; 25 % 3 (number of minor picks compounded)==75

Answer.—T75 picks are required.

Proof—2 picks 32-cut. - 75 picks per inch.
1 pick 18-cut. 36 yards length of cloth.

3 picks in repeat. 74 inches reed space occupied. Find weight (26+%).

76X '14=>5,650+3=1,850. 1,850—18-cut—(18 X 300==5,400 yards per 1b.)
3,700—32-cut—(32 X 300=9,600 yards per lb.)

1,850 X 36=66,600~-5,400=123=124 lbs.
3,700 X 36=133,200-+-9,600=135=13%} lbs.

2617 1bs., being the same weight as given in example.

If the arrangement of filling has a large number of picks in repeat, proceed as follows:
Ascertain weight of filling for one repeat of number of yards required woven and find answer by pro-
portion, for picks in one repeat are to their weight in the same proportion, as picks required (or x) to
given weight.

Ezample.—Cotton Yarn. Find number of picks required for the following cloth:

Width of fabric in reed 30 inches. Arrangement of filling.—20 picks single 20’s cotton.
Length of cloth woven 60 yards. 24 « ¢ 12
Weight of filling to be used 12 Ibs. — .

44 picks in repeat.
20X 30==600x< 60=36,000 }

943 30=720 % 60=43,200 J for one repeat of

44 picks.
20’s cotton=16,800 yards per 1b. and 36,000 yards are required.
12’5 « =10’080 13 &« 11 43’200 113 113 “«

36,000+-16,800=27 1lbs.
43,200-+-10,080=4% Ibs.

6% lbs., weight required for one repeat(=44 picks) of given counts of cotton yarn.
44:6%:: x:12 44 X12=528+63=2827s
Answer.—838 picks (actually 827 picks) are required.
Proof. —82+5 X 30=2,464 X 60=147,840--44=3,360. '
3,360 X 20=67,200+16,800=4 1bs.
3,360 % 24=80,640-+10,080=8 Ibs.
12 Ibs., weight of filling to be used in given example.

To ascertain the number of yards of cloth woven, a certain amount of yarn on hand
will give. Buch examples will frequently arise in working up old lots on hand ; again every time at
weaving the last pieces cloth of large orders, where the superintendent wants a final review before the
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last or last few looms may have to wait for filling, or cut warps short. In such instances, width of
fabric in reed, counts of yarn, and picks per inch are known. Thus : find number of yards for which
material on hand by—

Rule.—Ascertain weight of filling required per yard, and divide the latter into the total weight of
yarn on hand.

Example—Woolen Yarn (run system). Find number of yards of cloth we can weave with 92
Ibs. 4-run woolen varn filling in a fabric, which is set 70 inches wide in reed and for which we use 60
picks per inch.
Picks Width of Yds of filling 6,400—16
{ per %{ fabric E» wanted for }{ or yards}
inch in reed. I yard cloth. per oz.

60 X 70 = 4200 = 400 =10} oz., weight of filling wanted per yard cloth woven.

{Lbs. of filling } { Oz. in)] { Total amount { Oz of filling in
on hand. - 1lb. of oz. 1 yard of cloth.

92 X 16 = 1,472 -+ 10.5 =140.19 yards.
Answer.—Filling in hand will weave 140 yards (140.19) of cloth.

Example—Woolen Yarn (cut system). Find number of yards of cloth we can weave with 42
Ibs. 32-cut woolen yarn filling in a fabric, which is set 72 inches in reed and for which we use 84 picks
per inch.
Picks Width of Yds. of filling 9.600—-16
{ per }«? fabric }a wanted for } g or yards }
inch. in reed. 1 yard cloth. per oz,

84 X 72 = 6,048 -+ 600 =10.08 oz.,weight of filling wanted per yard cloth woven.

Lbs. of filling ) (Oz. in) § Total amount} Oz. of filling in
on hand. 11b, of oz. 1 yard of cloth

42 X 16 = 672 <+  10.08 =663 yards,
Answer.—Filling on hand will weave 66 yards (66%) of cloth.

Erample.—Worsted Yarn. Find number of yards of cloth we can weave with 52 Ibs, of 2/36%s
worsted filling in a fabric, which is set 62 inches wide in reed and for which we use 70 picks per inch,

Picks) ( Width of Yds. of filling 10,080--16
{ per }{ fabric }{ wanted for } or yards

inch. in reed. 1 yd. of cloth. per oz.
0 X 62 = 4,340 + 630 =6.888 oz.,weight of filling wanted per yard cloth woven.
Lbs. of filli Oz. i Total t Oz. of filling i
{Montana S H Finr H{ T ofer™ } { Dyard of clsth |
52 X 16 = 832 -+ 6.888 =120.79 yards.

Answer.—Filling on hand will weave 120 yards (120%) of cloth.

Ezample—Cotton Yarn. Find number of yards of cloth we can weave with 18 lbs. of single
40’s cotton filling in a fabric, which is set 30 inches in reed and for which we use 60 picks per inch.
{Picks Width of Yds. of filling “L 33,600-—16

per } { fabric } { wanted for { or yards }
inch. ., in reed 1 yard of cloth. ) per oz.

60 X 30 = 1,800 -+ 2100 =%oz.,weight of filling wanted per yard cloth woven.

% Lbs. of ﬁlling} Oz. in) { Total amount) { Oz. of filling in }
on hand. 11b. of oz. I yard of cloth

18 X 18 = 288 -+ % =336 yards.

Answer —Filling on hand will weave 336 yards of cloth.
(Answers are given in these examples without reference to any waste of material during the weaving process.)
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Ascertaining the Amount and Cost of the Materials used in the
Construction of Fabrics.

A. FIND THE TOTAL COST OF MATERIALS USED, and *
B. FIND THE COST OF THE SAME PER YARD, FINISHED CLOTH.

Fancy Cassimere.

Warp.—3,600 ends 4-run brown mix. Price of yarn, 85 cents per Ib. Length dressed, 50 yards.
Reed, 124 x 4.

- Selvage.—40 ends, 2-ply 4-run. Reeded, 4 ends per dent. Price of yarn, 50 cents.
Filling.—52 picks, 33-run gray mix. Price of yarn, 65 cents per lb.
Length of fabric from loom, 43 yards. Length of fabric finished, 40 yards.

{§ Bads. | {Yards, | { Total | { Vardsper ) fororqiins, | f Price per |
Warp.— 3,600 <50 .

~5 100 =(180,000 + 6,400) = 28% X 85f = $23.905, price of warp.
)
Total Yard Pri
{ ya(;ds. } {peirllf. { lclt;per}

Selvage.—40 X 2=80 ends X 50 yds.=4,000 -+ 3,200=1} lbs. X 50f = 62%f, price of selvage.

Filling.—3,600-+-50="72 inches, width of warp in reed.
+ 13 “  width of selvage (80+4=20--12}=1%).

73% inches, width of warp and selvage.
. . Yards filli Yard Total yard: VYard Weight of
{ Width. } ‘1 Picks } { peryaidcl?t%.} {w;fei.% ‘z “Hlling. s} { anf.perH flfing. }
738 X 52 = 3,82TF X 43 = 164,582 = 6,000 = 27.43 lIbs.
X 65¢, price per lb.

$17.8295, price of filling.
$23.90%, price of warp.
623, price of selvage.
17.83, price of filling.
—$42.36, total cost of all.

Answer.—A. $42.36, total cost of all materials.
Answer.—B. $1.06, cost of materials per yard of finished cloth.

$42.36—~40=$1.059 or $1.06, price of material per yard finished.

Worsted Suiting.
Warp.—3,968 ends, 2/32’s worsted. Price of yarn, $1.05 per lb. TLength dressed, 45 yards.
Reed, 16 X 4.
Selvage.—30 double ends, 2/30’s worsted, 3 double ends per dent. Price of yarn, 75 cents per lb.
Filling.—66 picks, 2/32’s worsted. Price of yarn, 95 cents.
Length of fabric from loom, 40 yards. Length of fabric finished, 394 yards.
Warp.—3,968 X 456=178,560 yards of warp wanted.
2/32’s worsted=1/16’s=8,960 yards per lb. 178,660---8,960=191% lbs., weight of warp.

19&%)(1.0:’3,=2]2Si X 1.05:%:292.95+14=$20.92&, cost of warp.
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Selvage.—60 X 2=120 X 45=5,400 yards of selvage are wanted.
. 2/30’s=1/15’s==8,400 yards per lb.
54 (Price per 1b.)
81 i X T6f = 675-+14=4874f, cost of selvage.
Filling,—3,968-+64=62 inches width of warp.
10 dents each side for selvage=20 (both sides) +16=1% inches, width of selvage.

5,400-+8,400=

62 inches, width of warp.

13 “ “« selvage. { Yards filling
wanted per yard. }

631, total width of fabric in reed, and 63}X66=4,174.5
X 40 length of cloth from loom.

166,980 yards of filling wanted.
166,980-:-8,960=184%i# lbs. of filling wanted.

Price
per 1b. i’
18#% X 95f = 17.70i#+100=817.704, cost of filling.
Warp, $20.92%
Selvage,  0.487% $39.1175-+-39.256=$0.996 or 993¢, cost of material per yard.

Filling, 17.70%

$39.114, total cost of materials.

Answer A.—$39.11%, (practically $39.12) total cost of all materials.
Answer B.—$ 0.993, (practically $1.00) cost of materials per yard of finished cloth.

Cotton Dress Goods.
Warp.—1,392 ends, single 18’s cotton. Price of yarn, 22 cents per lb. Length dressed, 60
yards. Reed, 24X 2.
Selvage.—12 ends, 2/20’s cotton, 3 ends per dent. Price, 20 cents per Ib.
Filling.—54 picks, single 26’s cotton., Price, 24 cents per 1b.
Length of cloth from loom, 56 yards. Length of cloth finished, 56 yards.
Warp.—1,392 X 60=83,520-+15,120(840 X 18)==51%% lbs. X 22¢=%41.201#}, price of warp.
Selvage.—24 X 60=1,440-+8,400=14$ or +% lbs.
¥ X 20=(120-+-35)==3%¢, price of selvage.

Filling.—1,392--48=29 inches, width of fabric in reed.
$inch  “ ¢ both selvages.

29% inches, total width of fabric and selvages.

29} X 54=1,584 yards of filling wanted per yard.
X56 ¢ length of cloth from loom.

88,704, total number of yards wanted.

{ Yards per 1b.
in 26’s cotton. § (Ibs.)

83,704 + 21,840 = 4.061X24¢=.97#sf, price of filling.



46

$1.21, price of warp
033, “ “sgelvage | $2.22--563=3111 or nearly 3} £, price of material per yard finished.
973, « “filling

$2.22, total price of material used in the fabric.

Answer A.—$2.22, total cost of material used.
Answer B.—$ .03, (practically 4 cents) cost of materials per yard finished cloth.

Woolen Tricot Suiting.
Warp.—4,608 ends, 32-cut woolen yarn. Price of yarn, $1.15 per lb. Length dressed, 40
yards. Reed, 16 X4.
Selvage.—40 ends, single 10-cut, 2 ends per dent. Price, 54 cents per lb.

Filling.—176 picks, 36-cut woolen yarn. Price, $1.08 per lb.
Length of cloth from loom, 36 yards. Length of cloth finished, 32 yards.

Warp.—4,608 X 40=184,320--9,600(300 X 32)=19.2 lbs X $1.15=$22.08, price of warp.
Selvage.—40 X 2=80 X 40=3,200--3,000(300 X 10)=1+s lbs. X $0.54=8$0.576, price of selvage.

Filling.—4,608-+-64=72 inches, width of warp,
21 « %  « gelyage, (40X 2==80--2=40-16=2})

o

74} inches, total width.of fabric.

743X 76=5,662 yards filling per yard.
X 36 yards of cloth woven.

203,832, total yards filling wanted.
203,832+10,800=18,873 1bs., weight of filling.
18,873 1bs. X $1.08=820.383, cost of filling.

Warp, $22.08 !
Selvage, .576 ! $43.039+-32=$1.345, or $1.34%, cost of materials per
Filling, 20.383 yard finished.

$43.039, total cost.

Answer A.—$43.03§, (practically $43.04) is the total cost of the materials used ; and,
Answer B.—$1.34}, is the cost of the same per yard finished.

Worsted Suiting.

Warp.—3,960 ends. Length dressed, 45 yards. Reed, 16X4. Take up of warp during weaving,

12 per cent.

Dressed.—4 ends black 2/32’3} 4 times over—24 ends.

2 “ glate 2/36’s

4 “ black 2/32s =4 «
1 “ 30/2slavender spunsilk =1 ¢«
1 “ 30/2’s red “« oo« =1 «

30 ends in pattern,
Price of black worsted, $1.05. Price of slate worsted, $1.12.  Price of silk, $6.50.
Selvage.—30double ends, 2/30’s worsted each side, 3 double ends per dent. Price of yarn, 75¢ per Ib.
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Filling.—66 picks per inch, 2/32’s worsted.

Arrangement of colors.—28 picks black worsted 2/32’s (price 95¢ per lb.)
1 pick lavender spun silk 30/2’s (price $6.50 per lb.)
1 pick red “ ¢« 30/2’s (price 6.50 per 1b.)

30 picks in repeat. Loss in length during finishing, 1} per cent.
20 ends black 2/32’s worsted=10
8 “ slate 2/36s “ =4
2 “ spunsilk 30/2%s “« =1

30 ends in pattern =15

3,960+15=264 repeats (of half patterns.)
264X10= 2,640 ends of 2/32’s black worsted X 45=118,800 yards.
264X 4= 1,066 “ ¢ 2/36’s slate “  X45= 47,5620 «
o6ax 1=J 132 “ “ 30/2’s lavender silk X45= 5,940 ¢

132« < 30P2s red silk X45= 5940 «

—

3,960 ends of warp X 45=178,200 yards.
2/32’s=1/16’s=16 X 560=8,960 yards per lb.

118,800--8,960=—13 %% Ibs. ><$1.05=1’1;4182§ X 1.05=(1,485 X 1.05=155,925+112=) $13.921.

. Price of 118,800 yards '2/32’s black worsted is $13.92.
' 2/36’s=1/18’s=18 X 560=10,080 yards.
47,5620+10,080=47% lbs. X $1.12=$5.28, price of 47,520 yards 2/36’s slate worsted.
30/2's silk=25,200 yards per Ib.  5,940-+25,200=0.235 lbs. X $6.50=$1.52750.
Price of 5,940 yards 30/2’s lavender silk=$1.527. Price of 5,940 yards 30/2’s red silk=$1.527.

Black worsted, $13.92
Slate, 5,28
Lavender silk, 1.527
Red silk, 1.527

$22.254, total cost of warp.
Selvage.—2/30’s=1/6’s=15 X 560=8,400 yards per lb.

54 9 -
120X 45="5,400 yards. 5,400+8,400="g7=171bs. X7 5¢=48.2¢, price of selvage

Filling.—3,960+64=611# inches, width of cloth in reed.
60— 3=20 dents+16=17=1% inch, width of selvage.
6114, width of cloth.
11%, width of selvage.

621% inches=63% inches, width of cloth and selvage.
505
2~ X 66—(505 X 66=>33,330+-8=)4,166} yards filling wanted for 1 yard cloth from loom.
45  yards length dressed.
— 54 “ 12 per cent. take up.

39.6 yards, length of cloth woven.
4,166.25 < 39.6=164,983.5 yards, total amount of filling wanted.

63+ X66=
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10,998.9 X 14=153,984.6 yards of 2/32’s worsted wanted.

983.5-+15— .
164,983.5+-15=10,998.5 10,998.9x 1= 10.998.9 « ¢« 30/2's silk wanted.

164,983.5
153,984.6+8,960=17.185 1bs. X 95¢=$16.326, price of the black worsted filling.

30/2’s silk=25,200 yards per Ib.  10,998.9--25,200=0.436 lbs. X $6.50=$2.834, total price of silk.
$2.834+2=81.417, price for each kind silk.

$16.326 black worsted filling. Cost of warp, $22.254
1.417 lavender silk ¢ “ « selvage, 482
1.417 red “ «“ ¢« filling, 19.160
$19.160, total cost of filling. $41.896, total cost of materials.

39.6 yards, length of cloth woven.
.594  “ 1% per cent. lossin finishing, | 41.896-+-39.006=1.074, cost of materials per
finished yard.

39.006 yards, finished length.

Answer.—A. Total cost of material, $41.90.
"~ Answer.—B. Cost of materials per yard finished cloth, $1.073.

Fancy Cassimere.

Warp.—4,032 énds. Reed, 14x4. Length of warp dressed, 50 yards. Take-up of warp
during weaving, 10 per cent.

Dressed.—i er::is g'r?‘n lt::'?)(\::n }4 times over - - - - - - :=32 ends.
4 ends 5-run black - - - - - - - - - := 4 ends.
3 “ 5 ¢“ brown - - - - - - - - - = 3 ends.
5-run black wool and 30’s blue spun silk twisted together
1 end twist{ take up of silk, 12 per cent. . . }zl end,
« « « ool 3 per cent, }durmg twisting.
3 el:‘ds g-r:l‘n g:i{u }9 times over - - - - - - =36 ends.
2 ends 5-run black - - - - - - - - - = 2ends.
lend 5 “ brown - - - - - - - - - == 1end.
1 ¢ twist (the same as above) - - - - - - - = 1end.

In pattern 80 ends.

Price of the 5-run warp yarn, 96 cents per 1b. Price of the 5-run woolen yarn (soft-twist) as used
in twist, 96 cents per Ib. Price of the spun-silk as used in twist, $5.60 per lb.

Selvage.—40 ends of 2-ply 4-run listing yarn for each side, 4 ends per dent. Price of yarn, 50 cents.

I'illing.—The same arrangement as the warp, only using 5}-run yarn in place of the 5-run. For
twist use the same material for both minor threads as in warp. 60 picks per inch. Price of the 53-run
filling yarn, 85 cents. Loss in length of fabrie at finishing (fulling), 6 per cent.

78 ends 5-run
‘Warp.—4,032 ends. 9« twist

80 ends in repeat.
50X 78 =8,900-4-32=3,932 ends of 5-run 50X 2=100 ends twist.

4,032-+-80=50 repeats plus 32 ends,
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(Ends in warp.) (Yardslong.) (VYards wanted.) (5)X1,600)
3,932 X 50 = 196,600 -+ 8,000 =24,5751bs.@96¢=$23.592, price of 5-run warp.

100 ends of twist X 50 yards (dressed)=>5,000 yards, total length of twist yarn wanted.

Take-up of silk (during twisting) 12 per cent. Thus: (100:88 :: x:5,000)=5,681.81 yards of 30’s
spun silk are wanted.

Take-up of wool (during twisting) 3 per cent. Thus: (100: 97 :: x:5,000)=>5,154.64 yards of 5-run
woolen yarn are wanted.

(30X 840) (Weight wanted.) (Price per 1b.)
5,681.81 + 25,200 = 0.2254 Ibs. X  $5.60 = $1.262, price of silk yarn used in twist for warp.

(5X1,600) (Weight wanted.) (Price per 1b.)
5,154.64 = 8,000 = 0.6443 lbs. X  96¢ ==$0.618, price of the 5-run minor yarn for twist.
$23.592 cost of 5-run warp yarn. A

1.262 “ ¢« 30’s spun silk } for twist
0.618 “ “ p-run soft twist :

$25.472, total cost of warp.
Selvage.—80 endsX 50 yards dressed=4,000 yards of yarn--3,200 (2<1,600) =1} lbs.

1} Ibs @ 50¢ = 6217, price of selvage yarn used. .
(Ends in warp.) (14X4) '
Filling.—4,032 - 56 = 72 inches, width of cloth in reed.

80 (ends selvage) =4 (ends per dent) =20 dents—+-14=1% inches, width of selvage.

72 inches, width of cloth,
13y« “ ¢« gelvage,

73% inches, total width.
{Width of { Picks }

cloth. per inch. 50
733 X 60 =5_;é % 60=?£’$ﬁ %45 { —_5=10 per cent. take up } =198,2571, total
45

number of yards of filling wanted.
198,2574+-40=4,956.43 X 1= 4,956.43 yards of twist. flling varn are wanted
and 4,956.43X39=193,300.77 “ ¢« 5i-run. } &7 )

5%-run=8,800 yards per Ib. Thus:
193,300+ 8,800=21%% lbs. @ 85¢=%18.671, price of the 5}-run filling.

Twist yarn Silk take-up 12 per cent., thus: (100:88:: x; 4,956.43)=5,632§-§ yards are wanted.
"YWool « 3« « «  (100:97::x:4,956.43)=5109% « « «

30’s spun silk==25,200 yards per 1b. Hence:
5,632+-25,200=0.2235 lbs., weight of silk wanted @ $5.60=$1.251, price of silk.
5-run woolen yarn==8,000 yards per lb. Hence:

5,109-+-8,000=0.6386 lbs., weight of woolen yarn @ 96£=61.3¢, price of the woolen yarn.
$18.671 cost of 53-run filling.

1.251 “ ¢ 30’s spun silk.

- for twist.
0.613 “ ¢ 5-run soft twist. } or bwis

$20.535, total cost of filling.



50

$25.472, cost of warp. 45 yards, woven length of cloth.
0.625, “ ¢ selvage. — 2.7 “ (6 per cent. shrinkage in fulling).

20.535, “ “ filling. —
‘ & 42.3 yards, length of cloth when finished.

$46.632, total cost.
46.632+42.3=1.124

Answer.—A. The total cost of materials used are $46.632 ($46.64) and
Answer.—B. The cost of the same per finished yard is $1.124 ($1.13.)
Fancy Cotton Dress Goods.
(27 inches finished width.)

2,204 ends in warp. Reed, 38 X2. Length of cloth from loom, 80 yards.

Dressing : Dressing :—continued.
S ) g | |
1 end light blue ¢ = lend 2/30°s | 1 end maroon = 1 end
2ends ¢ “ (pile) = 2ends 2/24’s | 9ends (Plle) = 2 ends
lend “ “ (ground) = lend 2/30s | 1end ¢« - (ground) = 1end
8 ends tan “ : = 8ends 1/20’s | 8 ends tan “« = 8 ends
1 end flesh “ = lend 2/30s | 1 end white « = 1end
2 ends “ (pile) = 2ends 2/24s | 9ends ¢ (pile) = 92 ends
lend « (ground) = lend 2/30s | 1end (ground) = 1end
1 end white “ = lend 2/30°s | 1end light blue = 1end
2ends “ (pile) = 2ends 2/24s | 2ends “ ¢ (pile) = 2 ends
lend « (ground) = lend 28305 | 1end “ « (ground) = 1 end
1 end dark blue «

Londwhite T« i Sends 10, Lond it xa= 8 eat
1 end maroon “ = lend 2/30s | 1end ¢ « = 1 end
2 ends ¢ (pile) = 2ends 2/24°s | 9ends “ (pile) — 92 ends
lend (ground) = lend 2305 | 1end « (ground) = 1 end
8 ends tan “ = 8ends 1/20’s | 8 ends tan « — 8 ends
1 end white « = lend 2/30’s | 1 end flesh « = 1end
2ends “ (pile) = 2ends 2/24’s | 9 ends (pile) = 92 ends
lend ¢ (ground) = lend 2/30s | 1end ¢ (ground) = 1end
24 ends tan " “ =24 ends 1/20’s | 24 ends tan “« =924 ends

Repeat of pattern, 152 ends.

Take-up of ground-warps during weaving, 8 per cent.
Take-up of pile-warp during weaving, 70 per cent.

Price of warp yarns (including coloring or bleaching) as to their respective counts, are:

1/20’s ground, 30 cents.
2/30’s ground, 38 cents.
2/24’s pile, 36 cents.

1/20°s

2/30°s
2/24’
2/30’s
1/20’s
2/30’s
2/24’s
2/30’s
2/30’s
2/24’s
2/30’s

1/20%s

2/30’s
2/24’s
2/30’s
1/20°s
2/30’s
2/24s
2/30°s
1/20’s

Selvage.—10 two-ply ends of 2/20’s white cotton for each side. 2 double ends per dent. 8 per cent.

take-up during weaving. Price of yarn, 22 cents.
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Filling.—78 picks per inch. Arrangement of colors.— 4 picks white
8 ¢ tan
4 ¢ maroon
§ ¢« tan
Counts for all the filling 1/20’s cotton. 6 ¢  white
Price of all the filling yarn, inclusive of coloring and bleaching, 28 cents. 8 % tan
Length of cloth from loom to equal length finished. 4 « light blue
28 ¢ tan
70 picks in repeat.

Warp.—1/20’s ground=112 ends in one pattern
2/30%s ¢« = 90 « « « «
2/24’s pile = 20 « « « «

152 ends in one repeat of pattern.

2,204 (ends in warp) 152 (repeat of pattern) =14} repeats of pattern in width of fabric.

Pattern, with reference as to counts, repeats twice in one repeat of pattern. Thus:

Yards of yarn
Take-up dur- f y Length of Yards of yarn
{ ing weav-} i ;’v::ateéll szehr cloth wanted for the

ing. Woven. woven. | entire piece.
1123X144=1,624 ends of 1/20’s cotton— 8 per cent. — 1,765.2174 X 80 = 141,217.392 yds.
20X143= 290 “ «“ 2/30s “ — 8 « « __ 3152174 X 80 = 25,217.392 «
20X 14= 290 “ < 2/24s ¢« 70 « <« — 966.6666 X 80 = 177,333.328 «
Vards of ted Vard Lbs. of yarn Price of
[t} (e} {mortie] %heaml | vane o yan
141,217.392 yards. — 16,800 = 8.4058 X 30¢ = $2.52
25,217.392 « =+ 12,600 = 2.0013 X 38 = 0.76
77,333.328 ¢« + 10,080 = 7.6719 X 36 = 2.76

$6.04, price of warp yarn,

Filling.—29  inches, width of fabric in reed.

v« “ ¢ selvage in reed.

2915 inches, total width of cloth in reed.
556

2975 X T8=( To-X78) =2,282.5263 yards of filling* per yard cloth woven.
Length ) {1otal yards of filli Lbs. of Price of yarn| [ Valte of
{Ogvgi(;ti % g ° yvav;nst:d. mg { 20X 840 }'{ :Va‘x)lte}&a.lrn % { n;)eer lgt } itg;a;:;g.-
2,282.6263 X 80 = 182,602.1040yds. - 16,800 = 10.8691 X 28¢ = $3.04

Selvage.—40 ends. 8 per cent. take-up (100:92::x:40) required 43.478 yards yarn per yard
cloth woven. *

Length ) (Yards of selvage Total Price
of cloth wanted for the 10 X 140} {weight of per }
woven, | entire piece. selvage. 1b.

43.478 yards X 80 = 3,478.24 yards + 8,400 = 0.414 lbs. X 22¢=9¢, total price of selvage.
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$6.04 cost of warp,
3.04 “ < filling,
0.91 “ “ selvage, 9.99-+80=12.487.

$9.99, total cost.
Answer.—A. The total cost of materials used in fabric is $9.99, and

Answer—B. The value of this stock, per finished yard, is 12.487 cents, practically 124 cents.
Worsted Suiting.

3,968 ends 2/32’s worsted. Length of warp dressed, 45 yards. Reed, 16 X4.
Arrangement of dressing.—4 ends black,
4 ends brown,
4 ends black,
4 ends indigo blue.

16 ends in repeat.

Price of yarn in the white, (scoured) $1.05 per lb.
Allowance for waste during spooling, dressing and weaving, 5 per cent.
Selvage.—30 double ends of 2/30’s white worsted for each side, 4 double ends per dent. Price,
per lb., 75 cents.
Filling.—66 picks, 2/32’s worsted. Same arrangement of colors as in warp. Price of yarn in the
white, (scoured) 95 cents.
Allowance for waste during spooling and weaving, 6 per cent.
~ Length of fabric from loom, 40 yards. Length of fabric finished, 39% yards.
Cost of coloring yarn, black, 6 cents per 1b. ; brown, 6 cents per lb.; indigo blue, 15 cents per Ib,

(Weight of yarn before coloring to equal its weight when colored.)
Cost of weaving, 16 cents per yard, from loom. Cost of finishing, 12 cents per yard, finished.

General mill expenses, 10 cents per yard, finished cloth.

Warp.—
Yards Total Price
(Ends ) {dressed‘ {yards. (16 560) (Lbs.) 3per }b.} (Cost.)
3,968 X 45 = 178,560 -+ 8,960 = 19.928 X $1.05 = $20.9244
19928 = 4 = 4982 X 1 = 4.9821bs. @ 15¢ (indigo blue) = 7473
4982 X 8 = 14946 « ¢« 6¢ (black and brown)= 8967
$22.5684

5 per cent. allowance for waste, 1.1284

Total cost of warp yarn, $23.6968

Selvage.—60 double ends 2/30’s worsted == 20 single ends 2/30’s.
120 X 45="5,400--8,400=41="7x lb. @ 75¢=48.214¢
5 per cent. allowance for waste, 2.410

Cost of selvage, $0.562

TFilling.—Reed, 16 X4=64 warp threads per inch.
(Ends in full warp.)—-(Ends per inch.)
3,968 -+ 64 =62 inches, width of cloth in reed.
3 ¢ width of selvage (60~+-4=15 dents, reed 16=1% inch).

6214 inches, total width of fabric (including selvage) in reed.
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{Width %{ Picks }{ Yards of filling wanted % Yards }

in reed. per inch. per yard of cloth woven. from loom.
62if X 66 = 4,153% X 40 =166,155 yards of filling wanted in cloth.
+ 9,969 yards, 6 per cent. allowance for
[waste.

176,124 yards, total amount of filling wanted.
(Total length.) (153<560) (Total weight.)

176,124 = 8,960 = 19.6567 lbs. @ 95¢ =$18.6739, cost of filling yarn.
19.6567+-4-—=4.9141 X1= 4.9141 lbs. @ 15 = 0.7371, “ ¢ indigo blue color.
4.9141x3=14.7426 Ibs. @ 6 = 0.8845, ¢ “ black and brown colors.

$20.2955, total cost of filling yarn.
40 X16£=$6.40, cost of weaving.
391 x12 =$4.71, ¢ * finishing.
39310 =$3.93, general mill expenses (office insurance, watchmen, mechanics, per cent. on capital, etc.)

$23.70 cost of warp.
0.51 “ ¢ selvage.
20.30 « “ filling.
6.40 “ ¢ weaving.
4.71 « ¢ finishing.
3.93 general mill expenses.

$569.55+-393=$1.517.

$59.65
© Answer.—A. $59.55, total cost of the fabric.
Answer.—B. $1.52, cost of fabric per finished yard.

Beaver Overcoating. (Piece-dyed.)

4,800 ends in warp. Reed, 10X6. 42 yards long, dressed.
Arrangement of dressing.—2 ends face, 53-run. Price of yarn per lb., $1.25.
1 end back, §-run “ @« .84.

3 ends in répeat.

Filling.—2 picks face, 53-run. Price of yarn per 1b., $1.18.
1 pick back, 1§-run. ~ « ¢« « « « .40.

3 picks in repeat.
16 cents for weaving.
4 “ general weave roum expenses.

—

20 cents per yard from loom for weaving.

80 picks per inch.

Selvage.~—40 ends of 2-run listing yarn (each side). Price, 50 cents per 1b. 3 ends per dent

(outside dent 4).

Take-up of warp during weaving, 11 per cent. Take-up of cloth during finishing (fulling), 10
per cent. Flocks used during fulling process, 20 lbs. at 8 cents per Ib. Cost of finishing and dyeing,
25 cents per yard, finished. General mill expenses, 10 cents per yard, finished.

Warp.—4,800-+3=1,600.
(Yards wanted.)

1,600 2=3,200 ends 5}-runX42= 134,400 —+8,800=15% lbs. (@ $1.25—=%$19.09.
1,600 X 1=1,600 ends §-run X42= 67,200 —+8,000= 8% lbs. @ .84= 7.06.

Cost of warp, $26.15.
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(Yards wanted.)
Selvage.—80 ends 2-runX42= 3,360 —-3,200=1.05 lbs. @ 50¢=>524¢ (53¢), cost of selvage.

Filling.—Reed, 10 X6=60 ends per inch and
4,800-+-60=80 inches, width of cloth in reed.
2.6 « « ¢ gelvage (80+3=26 dents==2.6 inches).

82.6 inches, total width.

82.6 X 80=6,608 yards (total amount of filling per yard woven).
6,608 +3=2,202% and 2,202% X 2==4,405} yards face filling.
2,202% X 1=2,202% “ backing.
11 per cent. take-up of warp during weaving.
100:89 :: 42:x=89 X 42=3,738+100=37.38 yards, woven length.

Hence: 4,405% % 37.38==164,671.35 yards 53-run=18.712 lbs. @ $1.18=$22.10
2,202% X 37.38= 82,335.67 ¢« 1} ¢« =20.456 “ @ .40= 11.78

Cost of filling, $33.88

37.38 X 20¢=97.47, cost of weaving.
10 per cent. shrinkage of cloth during finishing. Hence: 7
100:90 :: 37.38:x=(90 X 37.38=)3,360.20-+-100=33.64 yards, finished length.
$26.15 cost of warp.
53 ¢« selvage.
33.88 « « filling.
7.47 “ “ weaving.
8.41 “ ¢ finishing.

3.37 “ “ general expenses.
10 « « pope P 81.41+33.64=2.42.

———

$81.41
Answer.—A. $81.41, total cost of the fabric.
Answer.—B. $ 2.42, cost of fabric per yard, finished.

33.64 X 25¢=%8.41 cost of finishing.
33.64 X 10 = 3.37 general mill expenses.
20 X 8 = 1.60 cost of flocks.

Ingrain Carpet. (Extra fine; Cotton Chain, Worsted Filling)

832 ends in -warp, 2/14’s cotton, 5 per cent. take-up by weaving and shrinkage in finishing, ete.
Finished length of fabric, 60 yards.
Cost of yarn, 17 ¢ per lb.
Cost of color, 5 ¢« « (average price).
Winding and beaming, 23 ¢« ¢

241¢, price of warp yarn per lb. on beam.

~ Selvage.—Four ends of 4/10’s cotton on each side. Price, 20 cents per lb. (same amount of take-
up as warp).
Filling.—10 pair, (in finished fabric) 36 inches, width of fabric in loom.
Yarn used: One-half the amount 5/8’s single, light colors (50 yards per oz. in the grease). Price,
161 cents per 1b. in the grease, or 26} cents per Ib. scoured and colored. One-half the amount 5/8’s
single, dark colors (48 yards per oz. in the grease). Price, 12 cents per lb. in the grease, or 20 cents

per 1b. scoured and colored.
Loss (average) of weight for filling in scouring and dyeing, 15 per cent. Waste of filling (average)

in winding and weaving, 15 per cent.
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Length of the yarn to remain uniform from the grease to colored. Weaving and weave-room
expenses, 10 cents per yard finished fabric. General mill expenses, 5 cents per yard finished fabric.

Warp.—832 ends 2/14’s cotton, 5 per cent. take-up, 60 yards finished length, 24} cents per Ib.
100:95 :: x: 832=83,200-+95=8751} X 60=52,547.37 yards, total amount of yarn wanted.
2/14’s==5,880 yards per 1b. Hence: 52,547.37+5,880=8.9536 Ibs., total weight of yarn wanted.
8.9536 lbs. @ 243£=$2.1936 (=$2.20) cost of warp-yarn.

Selvage.—4 X 2=8 X 60=480.
100:95 : x :: 480=48,000+-95=>505.26 yards, total length of selvage yarn wanted.
4/10’s=2,100 yards perlb. Hence: 505.26+2,100=0.24 lbs., total weight.
0.24 lbs. @ 20f=4.7%¢ (=5¢) cost of selvage.

Filling.—20 picks per inch in finished fabric. 36 inches, width of fabric.
36 X 60=2,160 X 20=43,200 yards, total amount wanted in fabric.
__§ 21,600 yards light colored yarn, at 50 yards per oz. in the grease.
~ 121,600 yards dark colored yarn, at 48 yards per oz. in the grease.

50%:16==800 yards per 1b. for light colors. 48X16=768 yards per lb. for dark colors.
21,600~+-800=27 lbs., weight in the grease.
100:85::27: x =851—>.§022=22.95 lbs., weight of yarn scoured and colored.

22.95 lbs.(@264#=%$6.082, cost of light colored filling used in fabric.
21,600--768=28.12 lbs., weight in the grease.

85 x 28.12
100
23.9 lbs. @ 20¢=§4.78, cost of dark colored filling used in fabric.

$ 6.082 light colored.
4,780 dark ¢

100:85::28.12:x = =23.90 lbs., weight of yarn scoured and colored.

$10.862, total value of filling used in fabric, subjected to 15 per cent. waste of material in winding
and weaving. Hence: ‘

100:85:: x: 10'86:% =12.776, cost of filling, including of waste made in winding and weaving.
Cost of warp, $ 2.194 ]

Cost of selvage, 0.048 [

Cost of filling, 12.776 | 24.01--60=0.40

Weaving and weaveroom expenses, 6.000 (60 yards 10 cents)

General mill expenses, 3.000 (80 yardsX 5 cents)

$24.018
Answer—A. $24.02, total cost of the fabric.
Answer.—B. 40 cents, cost of fabric per yard finished.

Ingrain Carpet. (Exira Super; Worsted Chain.)
1,072 ends in warp, 2/14’s worsted, 5 per cent. take up by weaving and shrinkage in finishing, ete.
Price of yarn, including coloring (average) and winding and beaming, 52} cents per lb.

Selvage.—Four ends of 4/10’s cotton on each side.
Price, 20 cents per 1b. (same amount of take up as warp).

Filling.—13 pair (in finished fabric) 36 inches, width of fabric in loom.
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Arrangement.—1 pick double reel yarn (60 yards per oz. in the grease.) Price, 22 cents
per lb. in the grease, or 33 cents per lb. scoured and dyed.
1 pick, 5/8’s single, light color (50 yards per oz. in the grease). Price 16}
. cents per 1b. in the grease, or 26} cents per lb. scoured and dyed.
1 pick, double reel (as before). :
1 pick 5/8’s, single dark color (48 yards per oz. in the grease). Price, 12
cents per 1b. in the grease, or 20 cents per lb. scouted and dyed.
Loss of weight (average) for filling in scouring and dyeing, 12} per cent. Waste (average) of
filling in, winding and weaving, 12} per cent. No shrinkage for yarn during scouring and coloring.

Weaving and weaveroom expenses, 12 cents per finished yard. General mill expenses, 6 cents per
finished yard. :

Warp.—1,072 ends, 2/14’s worsted, 5 per cent. shrinkage. Price, 52} cents per lb.
100:95 :: x :1,072=107,200+-95=1,128.421 X 60=67,705.26 yards, total amount of warp yarn wanted.
2/14’s=3,920 yards per 1b. Hence: 67,705.26-+3,920=17.27 lbs., total weight.
17.27 lbs.@521¢#=%9.066, value of warp yarn.

Selvage.—(The same as in previously given Example) 5 cents.

Filling.—26 picks, 36 inches, 60 yards. Hence:
26 X 36 X 60=56,160 yards, total amount of filling wanted in fabric.
56,160~+-4=14,040. Hence:
14,040 X 2=28,080 yards of double reel yarn@33¢ per Ib,
14,040 X1=14,040 “ ¢« 5/8’s single light color@26}¢ per Ib.
14,040X1=14,040 “ « 5/8 single dark color@20 per lb.
60X 16=960 yards per lb..and 28,080+-960=29} 1lbs. @ 33 £=$9.652, value of double reel.
50 x 16=<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>