RING FRAMED

(PART 2)

MANAGEMENT OF SPINNING ROOMS
CALCULATIONS FOR RING FRAMES

DRIVE °

1. The driving of a spinning frame is accomplished
through ordinary tight and loose pulleys that are mounted
on the cylinder shaft @ shown in Fig. 1, which also shows the
gearing of a spinning frame. The loose pulley is usually
made slightly smaller in diameter than the tight pulley, in
order to relieve the strain on the belt when not driving the
frame. To facilitate shifting the belt from one pulley to
the other, the face of the tight pulley is beveled on the side
next to the loose pulley. The shaft z also carries the
cylinder # that drives the spindles through the bands #n,.
Situated at the driving end of the machine and mounted on
the shaft 2 is the gear w, of 42 teeth driving the gear w, that
is compounded with the gear w,; this gear drives the gear w,
compounded with the gear w,, which through the carrier w,
drives the gear w, on the front roll shaft z»s. Since on spin-
ning frames there are two sets of drawing rolls, one on each -

side of the machine, it is necessary to introduce gearing that -

will drive the front roll shaft on the side of the frame opposite
that where the shaft w, is located. This is accomplished by

having the gear w,, in addition to meshing with @, drive the e R
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gear w,, through the carrier w,. The gear w,,, being on the
front roll shaft situated on this side of the machine, imparts
motionto the second set of rolls. By introducing the carrier w,
the direction of motion of the gear w,, is opposite to that of
the gear w,; this is necessary, since the rolls on the two sides
of the frame must revolve in opposite directions in order to
deliver the stock to their respective sides. Compounded with
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the gear w, is a sprocket gear x that drives, by means of the
chain x,, the sprocket gear x,. Compounded with x, is a bevel
gear x, meshing with the bevel gear x, on a short shaft x..
This shaft carries at its opposite end the single worm x,
gearing into the worm-gear x,, which is on the shaft with the
cam ¢ of the builder motion.

Referring to Fig. 2, the gear w,, also shown in Fig. 1, that
is on the front roll shaft w,, imparts motion to the front
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roll d,. A small gear of 30 teeth on the shaft w, drives,
through suitable gearing, the back roll 4, while a gear of
28 teeth on the back roll shaft drives, through a carrier, the
gear on the shaft of the middle roll 4..

SPEED CALCULATIONS

2. As rules and explanations for performing speed and
draft calculations have been given in previous Sections, no
rules will be given in cases where such subjects are here
dealt- with, but examples are given of all the calculations
met with in connection with spinning frames. It should
be noted that while the calculations in the succeeding exam-
ples have been carried to three decimal places, this does not
signify that these decimal figures are absolutely necessary.
On the contrary, they might have been omitted without
invalidating the accuracy of the answers, as the available
data as to diameters of cylinder and whorls and the amount
of slippage are not reliable. They have been retained in
order to preserve a certain uniformity in the answers.

ExaMpLE 1.—Find the speed of the cylinder #, Fig. 1, when the

driving shaft makes 400 revolutions per minute and carries a 30-inch
pulley that drives a 10%-inch pulley on the cylinder shaft w.

SOLUTION.—
2!
éololgi 30 _ 1,116.279 rev. per min. Ans.
4
ExampLE 2.—If the cyhnder n, Fig. 1, makes 1,116.279 revolutions
per minute, find the speed of the front roll shaft z,.
SoLUTION.—
1,116.279 X 42 X 22 X 45 .
: = 116.27 . . .
19 % 88 % 108 6.279 rev. per min. Ans

Examprr 3.—If the cylinder #, Fig. 1, is 7 inches in diameter and
makes 1,116.279 revolutions per minute, ﬁnd the speed of the spindles
if the whorl around which the band passes is 1% inch in actual diameter.

Nore.—~In cohnection with finding the speed of spindles a question arises as to
where the diameter of the whorl should be taken. It is customarily taken at the bot-
tom of the groove, although theoretically the diameter should be considered a little
larger than this, in order to allow for the thickness of the spindle band; consequently.
the calculation should be made with the diameter taken at the center of the band,
about ¥ inch being added to the diameter of the whorl in order to make allowance for
this, this dimension being termed the working diameter.
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SorLurioNn.— i3 in. + % in. = 13 in., working diameter of whorl.
w%ﬂ)—x_’{ = 9,617.172 rev. per min,

16

NotE.+The question of slippage also arises in connection with the speed of the
spindles. 'This is a variable quantity, depending on the tension of the bands, the oil-
ing of the spindles, the number of the yarn being spun, the weight of the travelers, and
other factors. The loss from the calculated speed of the spindles, due to slippage,
will vary from 5 to 10 per cent., but as 5 per cent. is the customary allowance it will
be adopted in these calculations. Making this allowance, example 3 would be com-
pleted as follows:

100 per cent. — 5 per cent. =95 per cent., or .95.
9,617.172 X .95 = 9,136.313 rev. per min. Ans.
3. To find the speed of the traveler when the speed of the
spindle, the speed of the front roll, and the diameter of the
bobbins are known:

Rule.—Find the number of revolutions per minute of the bob-
bin necessary to take up the amount of yarn deliveved per minute
by the front roll. Subtract this number of revolutions Der minule
of the bobbin from the revolutions per minule of the spindle.

ExamprLE.~—If the spindles make 9,136.313 revolutions per minute
and the front roll delivers 365.302 inches per minute, what is the speed
of the travelers when the bobbins are § inch in diameter?

365.302
¥ X 3.1416
necessary to take up amount delivered by front roll.

9,136.313 — 132.890 = 9,003.423 rev. per min. of traveler. Ans.

SOLUTION.— = 132.890, the rev. per min. of bobbins

TWIST CALCULATIONS

4., To make an absolutely accurate calculation of the
twist, i. e., the number of turns per inch being placed in the
yarn, it would be necessary to find the actual number of revo-
lutions of the traveler in a certain period, say 1 minute, and
the actual length, in inches, of yarn delivered during that
period. The turns per inch would then be found by dividing
the speed of the traveler by the length of yarn.

There are certain difficulties that present themselves in
finding this data. For instance, if the circumference of the
front roll is multiplied by its revolutions per minute, it gives
the distance traveled in 1 minute by a point on its circumfer-
ence, which corresponds to the length of untwisted yarn
delivered from the front roll; but this does not accurately
represent the amount of yarn spun, for as the twist is inserted
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in the stock, it contracts slightly,and the actual length of yarn
is usually assumed to be about b per cent. less than the delivery
of the front roll, although this varies according to the number
of the yarn, the twist per inch being inserted, and other con-
ditions that make an arbitrary allowance impossible. It is
sufficient to say, however, that if the calculations were made
on the basis of the length of roving delivered by the front roll,
assuming this to be the length of the yarn, the result would
not accurately represent the turns per inch, which would be
greater in practice than the calculations would show.

Difficulties also arise in the calculation of the actual speed
of the traveler. In calculating this from the speed of the
cylinder, two difficulties that are met with have already been
mentioned; namely, the question as to what diameter should
be taken for the whorl, also the amount of slippage between
the cylinder and the spindle band, and between the spindle
band and the whorl. Even if the speed of the spindle were
accurately found, another difficulty would be met with in
making the proper deduction from this speed to obtain the
speed of the traveler. This allowance varies in case of a
filling wind according to whether it is taken at the small or
the large diameter at each end of the traverse or at an inter-
mediate point. In case of a warp wind, as the bobbin becomes
larger the speed of the traveler is gradually being increased,
since with each layer wound on the bobbin a smaller difference
inspeed between the spindle and the traveler is required for
winding the -yarn.

Even if reasonably accurate data could be ascertained, so
as to make suitable allowances for the various losses men-
tioned, local or temporary conditions, such as changes in the
atmospheric conditions, in the humidity of the room, varia-
tions in the stock, or unevenness of the roving, would render
the conclusions inaccurate; it is therefore customary for
practical millmen to consider that the increase in the number
of turns per inch above the calculated number produced by
contraction of the stock as it is being made into yarn about
compensates for the reduced speed of the traveler as com-
pared with that of the spindle and the other losses named.
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For all practical purposes, it is considered sufficiently accurate
to divide the length of stock delivered by the front rolls into
the calculated speed of the spindle, making no allowance for
slippage, and accept the result as representing the actual
turns per inch that may be expected to be obtained.

The following calculations are made on this basis. To find
the turns of twist per inch being placed in the yarn:

Rule L.—When figuring from the gears, consider the gear
on the end of the front roll as a driver. Multiply all the driving
gears and the diameter of the cylinder together and divide by the
product of all the driven gears, the working diameter of the
whorl, and the civcumference of the front roll.

ExaMmpLE 1.—What is the twist per inch that is being placed in
yarn spun on a frame geared as shown in Fig. 1 if the diameter of the

front roll is 1 inch, the cylinder 7 inches, and the working diameter of
the whorl 1+ inch?

SOLUTION.—
108 X 88 X 42 X 7
45X 22X 42 X1+ X 3.1416 X 1
Rule I1.—7n case the speed of the spindies and the number of
inches of yarn deliverved by the front roll are known, divide the
speed of the spindles, without any allowance for slippage, by the
tnches delivered per minute by the front roll.

ExampLE 2.—What is the twist per inch that is being inserted in
yarn if the spindles make 9,617.172 revolutions per minute and the
front roll delivers 365.302 inches per minute?

SoLuTioN.— 9,617.172 + 365.302 = 26.326, turns per in. Ans.

= 26.326, turns per in. Ans.

-85, To find the constant for twist from the gears:

Rule.—Consider the gear on the end of the front »ll as a
driver and the twist gear as a 1-footh gear. Multiply fogeiher
all the driving gears and the diameter of the cylinder and divide
by the product of all the driven gears, the working diawmeter of
the whorl, and the circumference of the front voll.

ExamMpPLE.——What is the constant for twist with the frame geared as
shown in Fig. 1 if the diameter of the front roll is 1 inch, the cylinder
7 inches, and the working diameter of the whorl 1§ inch?

SOLUTION.— .
108 X 88 X 42 X 7

m@‘x—l = 1,184697, constant. Ans.
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6. To find the twist per inch when the constant for twist
and the twist gear are known:

Rule.—Divide the constant by the number of teeth in the
lwist gear.

ExAaMPLE.—~What is the twist per inch that is being inserted in
yarn if the constant for twist is 1,184.697 and the twist gear contains
45 teeth?

SorLuTioN.— 1,184.697 + 45 = 26.326, turns per in. Ans.

7. To find the necessary twist gear to give a required
number of turns per inch when the constant is known:

Rule.—Divide the constant by the twist required.
ExampLE.—If the constant for a train of gears is 1,184.697, what
size twist gear will be required to give 20 turns per inch in the yarn?
SoLuTION.—
1,184.697 + 20 = 59.2, or a 59-tooth gear (practically). Ans.

The calculations given in connection with twist make no
allowance for any slippage that may occur, or for any loss
caused by the traveler speed being slightly less than the
spindle speed. These points are sometimes taken into con-
sideration, although the contraction of the yarn, due to the
twist inserted, generally compensates for any loss due to
these causes.

8. In determining the amount of twist to be placed in
either warp or filling yarn spun on a ring frame, a constant
is used that multiplied by the square root of the counts gives
the required number of turns per inch. For ordinary warp
yarn spun on ring frames the constant is usually 4.75, but for
filling it is 8.25. These figures, however, are varied accord-
ing to the twist required, the quality of the yarn to be
made, or the kind of stock being used. Long stock does
not require so much twist in proportion as short stock.
Filling yarn from carded stock requires, as a rule, from 1%
to 2% turns per inch more twist than the square root of the
counts multiplied by 38.25. On combed stock the standard
number of turns is sufficient, since combed stock does not
require so much twist for the same numbers as carded stock.
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Fine filling yarns or yarns for twisting are spun with -less
twist than 3.25 times the square root of the counts.
ExampLE 1.-—What is the standard twist in 28s warp yarn?

SOLUTION.— V28 = 5.291. 5.291 X 4775 = 25.132, turns per in.
Auns,
ExampLE 2.—What is the standard twist in 36s filling yarn?

SoLuTIoN.— V36 = 6. 6 X 3.25 = 19.5, turns per in. Ans.

DRAFT CALCULATIONS

9. Draft calculations are of importance in connection
with ring spinning frames, as the draft, together with the
hank of the roving, governs the size of the yarn produced.

ExampLE 1.—Find the draft for rolls geared as shown in Fig. 2.

1120 X 84
SOLUTION.— w@?? = 10.971, draft. Ans.
ExampLE 2.—Find the draft constant for the rolls when geared as
shown in Fig. 2.

1X120 X 84
SOLUTION.— OXIXI 384, constant for draft. Ans.
PRODUCTION

10. To find the hanks per spindle per day:

Rule.—Divide the product of the circumfberence of the front
roll, the number of revolutions per minute of the front roll, the
minutes per hour, and the hours per day by the product of the
number of tnches in 1 yard and the number of yards in one hank.

ExamprLe.—How many hanks per spindle, per day of 10 hours, will

be produced by a frame with a front roll 1 inch in diameter that
makes 116.279 revolutions per minute?

SOLUTION.—

1 X 3.1416 X 116.279 X 60 X 10 :
WW"— = 7.248, hanks per spindle per day.

Ans,

‘When figuring the production of ring frames from the speed
of the front roll it is necessary to make certain allowances,
since the frame is not running continually, owing to the stop-
pages necessitated by cleaning, oiling, and doffing. These
allowances will vary with the yarn spun, since coarse yarn
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requires more frequent doffing than fine yarn, owing to the
bobbins being filled more rapidly. The following table gives
the allowances usually made for the different counts of yarn:

TABLE 1
Warp Yarn Filling Yarn
Allowance - Allowance
Numbers Per Cent. Numbers Per Cent.
s to 108 I1 5s to 108 14
108 to 20s o 108 to 158 12
20s to 308 9 158 to 208 11
30s to 408 8 20s to 30s 10
40s to 558 7 30S to 35S 8
55% to 85s 4 355 to 458 7
855 {0 1008 2 458 to 6os 6

11. To find the total production, in pounds, of several
frames when the number of hanks produced by each spindle
is known:

Rule.—Find the production, in pounds, of eack frame by
multiplying the number of spindles in the frame by the hanks
produced by each spindle and dividing the result by the counts
betng spun. Add the results obtained for each frame.

ExamrrLe.—If four frames of 160 spindles produce, respectively,
37 hanks per spindle of 36s, 33 hanks per spindle of 50s, 28 hanks per

spindle of 70s, and 27 hanks per spindle of 80s, in 1 week, what is the
total production for the week?

SOLUTION.— Lﬁ%ﬁz = 164.444 1b. of 36s
1—6(—)-{;6<i3 = 105.6 1b. of 50s
—1@7—)0(—%% = 64 lb. of 70s
190X 27 — 54 1b. o 80s

164.444 4 105.6 + 64 + 54 = 388.044 1b., total production for 1 wk.
Ans.
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12. To find the average number of yarn being produced:

Rule.—Multiply the number of pounds produced by each
frame by the counts of yarn being spun. Add the vesults thus
obtained and divide by the folal number of pounds.

ExaMpLE.—What is the average number of yarn being spun if

four frames produce, respectively, 164.444 pounds of 36s, 105.6 pounds
of b0s, 64 pounds of 70s, and 54 pounds of 80s?

SOLUTION.— 164444X36=- 5919984
105600Xx50= 5280000
64000XT70= 4480000"
54000X8 = 4320000
388044 19999984

19,999.984 =+ 388.044 = 51.540s, average number of yarn. Ans,

NEW FRAMES

13. Great care should be taken in selecting frames for dif-
ferent purposes or in making out specifications for the build-
ing of frames. All parts should be properly proportioned
according to whether they are to spin warp or filling; fine,
medium, or coarse yarns; and, to some extent, accerding to
the purposes for which the yarn is required.

14. Gauge.—One of the first things to determine is the
gauge of the frame, that is, the distance between the centers
of two consecutive spindles; this is usually fixed at 2% inches,
except where the size of the ring to be used is so large that
a larger gauge must be selected. The diameter of the ring
is generally about 1 inch less than the gauge of the frame,
although it is sometimes within § inch of the gauge and at
other times considerably less than the gauge of the frame.
Thus, a 23-inch gauge frame under certain conditions could
use either a 2- 1%-, 1%, 18-, 13-inch, or a smaller ring,
usually a size not larger than a 13-inch nor smaller than a
1z-inch. Filling frames require a smaller ring than warp
frames for the same numbers, because the filling, being
weaker, will not stand the excessive traveler pull that exists
when a small bobbin is used in a large ring; there is also a
limit to the size of the filling bobbin that can be placed in
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TABLE 1II
Warp Filling
Num-
. ber .

Gaugeof | Diameter |[Length of| ,f | Gaugeof | Diameter | Length of
Spindles | of Ring | Traverse | yarn | Spindles | of Ring | Traverse
Inches Inches Inches Inches Inches Inches

31 2} 4
9 153
10
s 11
8 #s 15 6%
7 16
17
2 20 13
21
25
1% 26
27
28
0
. 0
1% 31 6
35
36
2% 6 37 1
1% 39
40
41
15 44 5%
45
50
5% 51
3 6o 1
Ig 70 Iz 5
4 L0 i
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the shuttle of the loom. The use of separators enables
larger rings to be used for the same gauge of frame than
would otherwise be possible.

15. The length of the traverse should be less for fine
yarns than for coarse yarns; 53 inches is about the average,
7 inches being about the maximum traverse and 43 inches the
minimum. Long traverses are used for coarse yarns, and
short traverses for fine yarns. The speed of the spindie has
to be higher in making fine yarns than in the case of coarse
yarns and higher for warp yarns than for filling yarns,
because the additional amount of twist that has to be put
in the fine yarn or warp yarn will seriously reduce the speed
of the front roll, and consequently the production of the
frame, if the spindle speed is not high.

Table IT will show approximately the customary gauge of
the spindles, the diameter of the rings, and the length of
traverse for the principal numbers of warp and filling yarns
between 4s and 80s.

This table is based on the modern tendency to use large
rings and a long traverse; some mills, however, are using
smaller rings. I.arge bobbins should be used with large
rings, especially for filling. For experimental purposes, 80s
yarn has been spun from combed sea-island stock with a
7-inch traverse and 2-inch ring; the table, however, does
not include such purely experimental results as this, but
is figured on a commercial basis.

BOBBINS

16. The selection of the bobbins is another important
point. The diameter of the barrel should be great enough
to prevent undue strain (traveler pull) on the yarn when
winding on the bare bobbin, yet not so great as to reduce to
an unprofitable quantity the yarn that can be wound on thém,
because the less yarn that can be placed on the bobbin, the
oftener must the frame be doffed. In the case of filling
yarn, the ordinary loom has to stop oftener to have the
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bobbin replaced when there is a short length of yarn on the
bobbin.

The bobbin should fit the top of the spindle closely, but
not tightly, and should fit snugly the sleeve bearing for a
distance of about § inch. Where a cup is used it should
project into the cup about 3 inch. The following table gives
suitable sizes of bobbins for various numbers of yarn, both
warp and filling, assuming that the proper size of ring is
used as given in Table II. A larger ring than that shown in
the table for any specified number requires a larger bobbin.

TABLE 11X
Diameter of Barrel
Numbers of Yarn .
Warp Filling
Inch Inch
45 to  16s % 3
165 to 308 3 3
308 to 408 2 <
40s to 100s 3 3

Warp bobbins are usually smooth on their outside surfaces,
but filling bobbins have either ridges or grooves about 3 inch
apart to prevent the yarn from slipping off the bobbin when
being picked across the loom. The ridges are better than
the grooves, as the bobbin is stronger. It is a good thing to
have slight grooves or ridges, even in warp bobbins, to
prevent the yarn from being pulled off by a careless spooler
tender or negligent spinner and also to give the yarn a
~ better grip on the bobbin in starting a new set.

TRAVELERS

17. A point that should be noted in connection with
ballooning is that the centrifugal force tends to carry the
traveler toward the outside of the ring when the spindle is
revolving at a high rate of speed. This tendency, to some
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extent, is lessened by the action of the separator blades,
which are continually reducing the centrifugal force of the
yarn, but counteracts the pull of the yarn inside the ring
somewhat and thus reduces the friction of the traveler, since
the traveler being subjected to this force presses more lightly
on the ring. The traveler, also, develops centrifugal force,
which tends to drive it against the inside of the flange of the
ring, while the yarn tends to pull it against the outside of
the flange; but as the weight of the traveler is very small
this force does not amount to much. In pi'actice, however,
it is found that rings become worn more on the inside than
on the outside and that spinning fine yarns wears the rings
out more quickly than spinning coarse varns.

Other influences on the action of the traveler are the weight
of the yarn itself, the speed of the spindle, and the varying
diameter of the bobbin as it gradually increases in size.
Coarser yarn is heavier to pull around and develops more
centrifugal force; it consequently requires heavier travelers,
which it-will stand in consequence of its greater strength.
High-speeded spindles put more strain on the yarn and wear
on the traveler in dragging the latter around the ring more
rapidly. The bobbin when filled with varn eases the work
of the traveler. This is more noticeable in the filling-wind
frame than in the warp-wind frame, since the diameter of
the part of the bobbin where the yarn is being wound varies
constantly, while in the warp-wind bobbin the variation is a
gradual one extending over the building of the whole bobbin.

In connection with the ring spinning frame, many con-
troversies have arisen regarding the theoretical irregularity
of twist caused by the varying speed of the traveler, accord-
ing as the bobbin is small or large on a warp-wind or is
winding on the small or large diameter on a filling-wind.
For all practical purposes this can be ignored, as it only
amounts to about 2 per cent. more twist on a warp-wind
bobbin nearly full than when the same bobbin is just started.
In a filling-wind it is less than this, as the twist tends to
equalize itself on account of the 10 or more inches of yarn
between the rolls and traveler into which the twist runs.
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TABLE IV

Number of

Size of
Traveler for

Size of

Size of

Yarn | ! Traveler for Traveler for
i5-Inch Ring | 1§-Inch Ring 12-Inch Ring
6 12 11 io
8 10 0 ]
I0 8 7 6
12 7 6 5
14 6 5 4
16 5 4 3
18 4 3 2
20 3 2 I
22 2 1 1-0
24 1 -0 2—0
26 I-0 20 3—0
28 2—0 3—-0 4—0
30 3-0 4—0 5—0
32 4—0 5—0 6—0
34 5—0 6-0 70
36 6—0 70 8o
38 7—0 -0 g9-0
40 8-o 9—0 10-0
42 90 10—0
44 10—0 11-0
46 11-0 12-0
48 12—0 13—0
50 13—0 14—0
52 14—0 15—0
54 15—0 16—0
56 16—0 17—0
58 170 18-0
60 18-0 19—0
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18. It is impossible to give a definite rule by which to
find the weight of traveler to use for a certain counts of yarn,
as this varies not only in different mills but in the same mill
at different times and on different machines. The following
are general principles, however: (1) A larger ring, other
conditions being alike, requires a lighter traveler. (2) A
change to a coarser yarn, other conditions being alike,
requires’a heavier traveler. (3) Putting more twist into the
yarn may require a heavier traveler. . (4) A better grade of
stock, for example Egyptian cotton instead of American, will
stand a heavier traveler. (5) Old rings require heavier
travelers than new omnes; frames are usually started with
light travelers and run with them until the rings become
smooth from wear, after which a heavier traveler is required,
in order to obtain the required tension on the yarn. (6) Dur-
ing moist, sticky weather
travelers run hard and fly
off; under these circum-
stances a lighter traveler
should be used. (7) Short
stock; weak staple, or
heavily drafted yarns re-
quire a lighter  traveler
than the same numbers spun under better conditions., In
case of doubt, the preference should be given to the heavier
traveler if the yarn will stand it, as a heavier traveler ‘will
make a firmer bobbin, which is generally -desirable.

In order to give a general idea as to the size of traveler to
use, Table I'V is given; but it must be remembered that this is
only given as a guide and that the best traveler to use can
only be determined by experimenting with a few sizes. Care
should be taken when changing from one make of traveler to
another to make allowance for the difference in the weight of
100 travelers of the new make as compared with the old, which
may vary, even if the number of the traveler is the same.

Fic.3

19. Travelers should be replaced when they become
worn. Care should be taken that the proper size of traveler
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is put on and that different sizes of travelers do not become
‘mixed. It is economical to have attached to the frame a
traveler cup, which is a little box with a lid, shown open in
Fig. 8, in which a supply of travelers may be kept.

OPERATIONS ATTENDANT ON SPINNING

20. The work of running spinning frames is done by
tenders, generally girls, who are paid so much a side; that is,
one side of one frame. The number of sides that each tends
varies according to the length of the frame, the numbers of
the yarn, the grade of stock being used, and .the ability. of the
tender. The average for coarse yarns is 1,000 spindles to a
tender; for medium yarns, 1,200 spindles; and for fine yarns,
1,400 spindles. The work of the tenders consists chiefly in
piecing up broken ends, replacing travelers, and cleaning the
upper parts of the frame; they should, however, be trained to
take an interest in their work besides merely piecing up ends.
For instance, they should endeavor to detect spoiled or worn
travelers; to determine when top rolls are toe much worn
for further use; to see that the saddles, weight levers, and
weights are always in proper position; and to keep a watch-
ful eye on the work generally and report anything wrong.

CREELING

21. Creeling is generally performed by the tender, or
spinner, although in some mills extra creelers replace the
bobbins as they run off. It is advisable to see that short
piecings are made and that the piecings are not too hard to
draw out in the draft rolls. It is customary to have a different
amount of roving on the different bobbins in the same creel
of a spinning frame so that they will not all run out together.

DOFFING

22, Doffing is the replacing of full bobbins of yarn with
empty ones. Although the operation differs, in detail, on
different makes of frames, the following description shows
how it is usually performed. Just before the frame is stopped,
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the doffers place in the alley a truck bearing a box divided into
two parts, one of which is to receive the full bobbins as they
are taken from the frame, while the other contains empty
bobbins. When the frame is stopped, the ring rail is
dropped to its lowest position by means of a foot-lever
attached to one of the rods supporting the weights beneath
the frame; a notch in it catches under a suitable projection
and holds the rail in this position while the frame is being
doffed. The frame is then run a moment to give a little
slack to the ends; the thread boards and separators are then
pushed back out of the way. The doffer takes off the full
bobbins with one hand and with the other hand places empty
bobbins in the place of the full bobbins that have been removed
from the spindles. In taking off the full bobbin, the slack
end unwinds a little before breaking and winds around the
spindle; as the empty bobbin is put on over the spindle the
bottom of the bobbin grips the thread and no further piecing
is needed, except where an end breaks too short to allow
the bobbin to grip it.

The full bobbins are deposited in the empty part of the
box on the truck, and after all the full bobbins have been
removed and empty ones put in their places the builder
motion is set in its correct position for winding on an empty
bobbin, the thread boards let down to their working posi-
tion, the separators dropped, and the frame started. The
ring rail is then traversed up and down several times to
bind -the first spirals of thread wound on. All ends that
are broken are pieced up in the following manner: The
tender places a full bobbin between her teeth, while with one
hand she winds the thread around the empty bobbin and
with the other hand runs the thread through the traveler
and pieces the end to the end that is being delivered by
the rolls.

CLEANING

23. Creels should be cleaned twice a week; that is, the
dirt that has accumulated either on the skewer tops or bottoms
should be removed and the creels thoroughly wiped down;
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it is necessary to dust them oftener than this. The rolls,
especially the bottom steel rolls, are apt to accumulate fiber
and dirt and should be rubbed down with dry, soft waste
twice a week. The lifter rods, builder, and all slowly
moving parts should be cleaned at the same time. Other
parts require a thorough cleaning more frequently than this.
For instance, the ring rail should be brushed every time the
frame is doffed; the thread boards and roll beams should
be wiped off three times a day; top clearers should be picked
twice a day and the bottom clearers as required; other parts
of the frame should be thoroughly cleaned twice a week.

Generally speaking, the work of cleaning is attended to
by the spinners, but in some mills small boys are employed
to attend to such general cleaning as weights, head ends,
sampsons, foot-ends, etc. The times of cleaning named
above are not sufﬁciently frequent where coarse carded
yarns are being spun. ‘

The spindles should be taken out and cleaned at least
twice a year, when the dirty oil may be pumped out and the
bolster base and other parts thoroughly cleaned.

OILING

24, The oiling of ring spinning frames is very impor-
tant, as is the oiling of all textile machinery. In the larger
mills, oilers are usually employed solely for this work. The
spindles having oil reservoirs should be oiled every two or
three weeks; those without reservoirs should be oiled more
frequently. Some spinners recommend adding a little oil
each week to spindles with reservoirs. The quickly running
parts, such as loose pulleys and cylinders, should be oiled daily,
as should the top front rolls. The back and middle.rolls do
not require oiling so frequently, especially where the lubri-
cating saddles are used, but should be oiled at least once a
week. All other moving parts, such as the builder and the
bearings of the lifter brackets, should be oiled every week.

Care should be taken in oiling all machines, and the help
employed for this should be well selected. A good oiler
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will repay his wages in the saving of oil, and in attending
to his duty will increase the production and the life of the
machinery. It is not advisable to use the cheap oils, which
are lable to gum and stick and have a high viscosity. An
oil of a medium to light specific gravity is better—not so
light as to leak through the pores of the cast-iron spindle
bases, and not so heavy as to cause additional friction. A
specific gravity corresponding to about 33 to 38° on a Beaumé
hydrometer is most satisfactory.

BANDING

25. Banding a spinning frame is one of the most
important features in connection with it. Slack bands tend
to make soft yarn and soft bobbins; tight bands absorb
power unnecessarily. Since any part of a band must bend
around a whorl about § inch in diameter 8,000 or 10,000 times
a minute, it is necessary that all bands be made of suitable
material, so that they will not become slack after running a
short time, and that the knots should be so made that they
will not present much obstruction in passing round the
small whorl of the spindle and thus cause a jerking or
jumping motion.

It is customary to test the tension at which bands are
running. While it is possible to run satisfactorily a spindle
with an initial band tension of ‘1 pound, it is not possible to
have all the bands at this tension and so made and tied as
not to lose speedily their grip on the whorl of the spindle.
It is therefore more satisfactory to start bands with an
initial tension of about 3 pounds, and allow them to run
down to 2 pounds, as this allows for the increase of tension
that occurs in wet weather or after the frames have been
standing, especially in the case of a low temperature.
Besides, this tension is large enough to eliminate the possi-
bility of slow running of the spindles and the consequent soft
bobbins of slackly twisted yarn.

26. Bands may be made of yarn or roving or of a com-
bination of both. They are customarily made on banding
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machines that stop automatically when a certain length of
band has been made and a certain amount of twist put in, so
that all are uniform. Bands made of roving are usually pre-
ferred to those made of yarn, but it should not be thought
that any waste material is good enough for making bands,
as poor bands are far from being economical. The main
requisite of a good band is that it will not stretch. The yarn
or roving should be of good quality and a large number of
bands should be made at one time from the same grade of
stock, hank of roving, or number of yarn, so as to maintain
a regularity in the bands that are used over a considerable
period.

One method of making bands is to use four strands of
2-hank roving with about two and one-half times the usual
amount of twist, or about three and three-quarter turns
per inch. TFour bobbins of this roving are placed in- the
banding machine and equal lengths from the four bobbins
twisted into one strand, after which the process is completed
by twisting together two of these strands with about four
turns per inch of twist. The completed band, therefore,
consists of two strands twisted together, each strand being
made by twisting together 4 ends of roving. Since the
roving has also been twisted, this gives three processes of
twisting to complete the band, which results in a very
strong, hard product well suited to fulfil the requirements of
the spinning frame. The band, when completed, generally
has a loop at one end which facilitates tying at the spinning
frame. Bands made in this manner are known as loop bands.

Another method of making bands is to use eight strands of
8-hank roving with a core band of eight threads of number
30s yarn. The roving is twisted in the twisting machine
before being made up on the banding machine, where the
core band and the roving are twisted together.

Another method is to use yarn only. In this case about
36 ends of yarn are twisted together to form a strand and
two of these strands then twisted to form a loop band.

Bands are usually made between 100 and 130 to the pound
and should not weigh less than 115 nor more than 125 to the
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pound for a frame 39 inches wide. Very often a mark is
made on the band to show the point to which it must be
drawn in tying it on, with a view to securing an even ten-
sion. Banding can be made in one contingous cord and is
generally supplied in this form wound in the shape of a
ball. In Europe, it is almost always customary to use bands
in this form, the loop band being a feature of American
mills only.

27. The spindle is generally banded by a special opera-
tive, called a band boy, although in small mills the oiler may
attend to the duty of both oiling and banding the frames; in
other cases, the second or third hands band the frames. In
putting on a band, a jack-knife is closed on one end of it
and inserted in a curve in a specially bent wire. The end
of the band and kaife are passed over the cylinder and
the wire withdrawn and passed under the cylinder, when the
operative catches the hanging end of the band and draws
it to him.

When a loop band is used, the loose end should be divided
into two strands and both strands passed through the loop,
one in one direction and the other in the opposite direction;
the two loose strands should then be tied together, pulling
them sufficiently tight to bring the mark on the band to the
loop on the other end of the band. A square knot is tied.
The frame is not stopped during this operation.

A method of replacing the old band with a new one when
the old one is still in position is temporarily to attach one
end of the new band to the old one. As the old band con-
tinnes its motion the end of the new band is carried around
the cylinder and back to the front of the frame. The old
band can now be cut with a knife and removed and the new
one tied in place and allowed to drive the spindle. The
spare amount of banding, or ends, that remain after the
proper length has been used and the knot tied, should be cut
off to within about % inch of the knot. This is the usual
method of replacing the bands when they become too slack:
or worn to drive the spindles satisfactorily.
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SCOURING

28. Spinning frames on which yarns above 50s are being
spun should be scoured thoroughly once a year; when the
yarns are between 30s and 50s, about twice a year; while
those spinning lower than 30s, about three times a year.

It is customary in some mills to wash ring rails and rings
once a year in tanks long enough to contain the longest rail.
In one tank is a strong solution of ammonia and water, while
the other contains clean water; the contents of both tanks are
kept at the boiling point. Near these tanks is a tray of saw-
dust. The rails and rings together are soaked in the
ammonia water for about 3 minutes, afterwards being rins
in the clean water and dried in the sawdust. As they are
hot they do not rust, but come out bright and clean.

GENERAL CARE OF SPINNING FRAMES

29, The making of good yarn is largely a matter of
attention to detail. Of course the stock must be good
enough for the purpose, or good yarn cannot be made. The
hank of the roving should not be so low as to necessitate too
large a draft. Where double roving is used for warp, the
draft should not exceed twelve for numbers 25s to 40s, while
for coarser numbers than this the draft should be reduced,
on account of the greater weight of the roving that is being
drawn; for finer numbers the draft should also be reduced,
to about eleven on number 50s, about ten on number 60s,
and still less for finer numbers, in order to make the work
run well. Where double roving is used for filling the draft
should not be higher than thirteen on numbers 25s to 35s,
and this should be reduced to as low as nine, ten, or eleven
on coarser numbers and to about twelve for number 40s,
eleven for number 50s, ten for number 60s, and even less for
finer yarns. These figures, of course, are not arbitrary, as
longer drafts can be used if stock is of extra quality or if it
is combed as well as carded, while shorter drafts are some-
times necessary in other cases.
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Double roving on spinning frames is much more common
in America than in any other country. It is customary
abroad on both mules and ring frames to use single roving
for all numbers up to 50s and even higher, double roving
being used only for the finer yarns. It is an unsettled point
whether single roving could not be introduced for the lower
numbers in the United States with advantage in many cases
and reduce the expense of making the yarn. To spin a 28s,
for instance, with a draft of twelve necessitates a roving
of 4.66 hank. With single roving, say 4-hank, the draft
could be reduced to seven, which would be much easier on
the stock as it is being drawn in the rolls; the 4-hank roving
is also cheaper to make than a 4.66- or a 5-hank roving.
Even a 3%-hank roving could be used, which would give a
draft of only eight, and still a good yarn be made, while the
3%-hank roving would be much cheaper than 4.66-hank. In
other words, the excessive draft usually required when using
double roving in the average American mill nullifies to some
extent the advantage of doubling. A stronger yarn can be
made by spinning from double roving than from single roving,
out of the same cotton, but at a greater expense per pound.

30. care of Rolls.—Other things that require attention
in order to keep up the quality of the yarn are the rolls,
espeéially the top rolls, which should be recovered when
worn or when they become fluted or channeled. A good
way to test the evenness of a roll is as follows: Place the
roll on a perfectly plane surface, roll it back and forth a full
revolution and observe the light that passes between it and
the surface on which it rests. If the roll is as it should be,
very little if any light can be seen, while if it is uneven,
some parts of the roll will touch, while others will show
light between. Rolls so uneven as this are not fit to run on
fine work ‘either as middle or front rolls. On very coarse
WOI‘f{, however, these defects will not amount to much; still
a better roll would be preferable.

Top rolls should be put in the frame so that the lap on the
leather will not turn up in working; that is, the lap should
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follow on the outside. Any cotton that collects on the bosses
of the rolls should be removed immediately in order to pre-
vent the rolls becoming injured.

In addition to making drafts as light as possible, rolls
should be set the right distance apart and the roving should
not contain too many turns per inch, merely having suffi-
cient turns to enable it to draw the bobbins around in the
creels. The roving trumpets should be kept clean; otherwise,
cotton and dirt gather there, causing additional strain and
draft on the roving before it enters the rolls. The trumpets
should be set so that at the center of their traverse they
will be at the center of the boss of the top roll, and should
not be allowed to become loose or tip over. Rolls, espe-
cially top rolls, should not be allowed to become dry at the
bearings through neglect in oiling; otherwise they drag and
their speed is reduced, producing, in the case of front rolls,
yarn coarser than it ought to be, sometimes to the extent of
five or six numbers. This also causes the rolls to make
rough, lumpy, fuzzy, and uneven yarn and increases the
power necessary to drive the frame.

Waste is apt to gather at the ends of the top roll and
form a hard cake, which, unless picked off, retards the
motion of the roll and produces the same effect as a dry
roll. Sometimes hard cakes of dirt form on the arbors of
the shell rolls with the same result.

When the saddles are set on the top rolls the wrong way,
it results in improperly distributing the weight on the rolls.
When they are worn they have too much bearing surface on
the rolls and retard their movement to some extent, thus
causing an irregularly drawn yarn to be made. The weights
should always be set in the right place, not one in one
place and others in different positions on different levers.
The cap nebs must be securely fastened in their proper
positions and so fixed as not to bind the ends of the rolls.
No two adjacent rolls should be in contact. All rolls, with
their bearings and working parts, should be perfectly cleaned,
well oiled, and easy running, otherwise bad spinning will
result.



