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INTRODUCTORY
IN

compiling this latest edition of our Cotton Yarn
Machinery Catalog it has been our aim to combine
so far as possible in one book all the data and in-

formation which could be of use to anyone operating

Whitin Yarn Machines.
Since issuing the 1911 edition the work has been

thoroughly revised, rearranged, and to a large extent

rewritten. Many gear tables especially computed for

use with our tape driven frames have been added, which,

together with the other subjects treated, we hope will

prove of value as a reference to overseers and operatives

of cotton spinning departments using our machines.

It may be of interest to our customers and others

to know that the manufacture of Cotton Machinery was
commenced in Whitinsville in 1831, and that our working
plant, exclusive of tenements, now comprises twenty-
three acres of floor space, and at full capacity employs
3500 men. In recent years many new tools and appli-

ances have been installed for the accurate and rapid

production of our machines, and at the present time we
are in a better position than ever to promptly meet
our orders and furnish machines which are unequalled

as regards design, material and workmanship. These
superior manufacturing facilities have been augmented
by an exacting and rigorous system of shop inspection,

to the end that the high reputation for superior quality

of our machines shall be maintained.
In addition to the machines described in this catalog,

viz.: Spinning Frames, Spoolers, Twisting Frames, Reels

and Quillers, attention is called to our other lines of

machinery: Picking Machinery, Cards, Railway Heads,
Drawing Frames, Combing Machinery, Cotton and
Worsted Roving Machinery, Looms, Dobbies, Waste
Machinery and Special Textile Machines.

THE WHITIN MACHINE WORKS.
Whitinsville, Mass., February 1, 1915.
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The Whitin Ring Spinning Frames
For Cotton Warp, Filling and Hosiery Yarns

The Whitin Ring Spinning Frames command today, as

they always have in the past, a leading position with regard to

both design and construction. We build both the Band Drive and
Tape Drive types of frames, and, as our organization keeps in con-

stant touch with the mills, these frames embody all of the up-to-date

improvements which appeal to modern cotton spinners.

We have met the growing demand for the tape drive of spindles

by designing a new frame equipped with this style of driving, and
are furnishing many large installations so arranged. The claims

made for Tape Drive are: a uniformity in twist; a more even and
constant banding pull assured; and there is a saving in the cost

of banding.

Tape Drive.

The most noticeable difference between this frame equipped

with tape drive spindles and the frame with the band drive is the

substitution of a flat whirl on the spindle, and the use of a tape

tension pulley, whereby four spindles are driven by one tape. The
geared end of the tape drive frame has been designed to give a very

solid and substantial appearance to the frame, and a shaft drive

for the builder motion has been substituted for the old-style chain
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drive. With the exception of these differences the following descrip-

tion is equally applicable to either the band driven or tape driven

style frame.

The Framing is substantial, with extra wide roll beams and

spindle bolster rails on the double web rail principle, with bridge

connections between sampson supports. The foot end and sampsons

are provided with loose feet for adjustment to suit uneven flooring.

The Head End is specially designed to facilitate the necessary

twist gear changes. Cut gearing with wide faces is used. Con-

venience is provided for oiling, and all parts that are not readily

accessible for oiling are provided with oil tubes, having their orifices

placed in positions convenient to the operatives. The ends of the

frame are enclosed by removable panels which form guards against

accident.

The Fluted Rolls are made of the best roller steel, and are

irregularly fluted to avoid liability of cutting the covering of the

top rolls. All rolls are fitted together and numbered in the shop,

to insure proper running in the mill.

We are equipping most of the frames we now build with Front

Steel Rolls Case-Hardened (at slight extra cost), and in a good

many instances we case-harden all three lines. This hardened roll

is beautifully finished, and is highly desirable because the flutes

remain sharp for a much longer time than those of the ordinary

crucible steel roll, as the outer casing of the roll is so hard, it is not

so readily nicked by the spinners' hooks, and there is no wearing

of the roll necks.

The Top Rolls are usually furnished covered, either shell or

solid, and weighted with

any of the various sad-

dles on the market, as de-

sired by the purchaser.

Self-weighted top rolls are

also furnished to the mills

preferring this method of

weighting.

The Top Roll ClearersWhitin Saddle.

ly be either stationary or revolving style as preferred.
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The Roll Stands with their adjustable slides have milled

bearings for steel rolls. The bearings are of such width as to insure

long life to the neck of the rolls. The
detachable cap-bars are arranged to

work independently, the finger at each

roll bearing being divided so that when
the bar is thrown back, only its own
particular set of rolls is affected. Ample
space for oiling the roll bearings is left

between the halves of cap-bar fingers

over the roll bearings.

Our Patented Variable

Roving Traverse Motion is

supplied. It is adjustable as

to length of traverse, and has

a variable motion, which pre-

vents unequal wear of leather

top rolls.

Our Frames are usually

equipped, for either band or

tape drive, wath the patented Whitin Improved Gravity Spindles.

In general construction the Whitin Improved Gravity Spindles are

similar to the well-known Whitin Gravity Spindles, of which there

are many millions now in use in this country. These new spindles

as well as the old types are notable for simplicity of construction,

steadiness in running, and durability. In addition they possess

great advantages in consuming less power and the avoidance of

throwing oil. They are made in three standard sizes, viz.:

Standard Gravity

Medium Gravity

Large Gravity

All these spindles are of the same general construction, but vary

as to sizes and diameters of whirls.

A very popular spindle is the Whitin Improved Gravity Spindle

fitted with centrifugal clutch.

We are also prepared to make Draper No. 2, No. 4 and No. 5

types of spindle, and can furnish Rabbeth, Sherman or McMuUen
spindles when ordered.

Roving Traverse.
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For spinning warp yarns, we recommend the Large Gravity

Spindle for coarse yarns, from 4's to 12's, the Medium Gravity

Spindle for all counts, from 12's to 24's, and the Standard Gravity

Spindle on all finer counts.

For spinning filling and hosiery yarns, we recommend the

Medium Spindle on coarse counts to 20's, and the Standard Spindle

on all finer counts.

We also recommend the use of large whirls on spindles, as this

tends to give a regular speed, uniform twist, less breakage of bands,

and a reduction in repairs in spindles and cylinders.

The following spindles are what might be called "Regular,"

as regards sizes of whirls:

Standard No. 1, diameter of whirl, f inch

Medium

Large

Adjustable Ring in Cast-Iron Holder.
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To suit special conditions the Standard Spindle may be fitted

with I", ji", I", yI" or I" diameter whirls; the Medium with i",

16 ", I"- it", 1", liV" or Its" diameter whirls, and the Large with

I", ig", 1", If" or lA" diameter whirls; but as a general rule we
would prefer not to fit any spindle with less than |" diameter whirl,

with the possible exception of the Standard Spindle.

Rings of our own make are supplied unless otherwise ordered,

cast-iron or plate ring holders as preferred. Efficient Traveller

Cleaners can also be had if desired. The Ring Rails, of rugged

construction, are made in short lengths, thus decreasing the liability

of deflection. The rails

are secured to milled

heads of the lifting rods

in such a manner as to

prevent any undue vibra-

tion while working, and,

at the same time, being

easily removed when de-

sired. The level of the

rails is corrected by a

novel construction of the

lifting rod arms, as is best

shown in the illustration

of the separator motion.

If desired, our frames

may be equipped with

the Whitin Traveller

Magazine. This little

device, as shown in the

illustration, fills a long-

felt want among ring

spinners. The travellers

are usually put in pack-

ages, in which they are found more or less entangled in chains or

bunches, although this is more noticeable in the smaller sizes than

in the larger, and is the cause of much waste. The use of the

Whitin Traveller Magazine prevents this loss, a vibratory motion

imparted to the magazine effectually disengaging the travellers, and

delivers them, a few at a time, into the receiving cup, convenient to

Traveller Magazine.
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the hand of the operative. The receptacle in the magazine is pro-

vided with an adjustable delivery to suit different sizes of travellers.

To anyone contemplating the purchase of new frames, we
advocate the adoption of wider gauges than have been customary-

No. 4 Automatic Separator.

heretotore to use, in order to dispense with the use of separators,

which with narrow gauge frames are a necessary evil. By the use
of separators the yarn must receive some damage due to its whipping
contact with the separator blades.
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To eliminate this evil we recommend Wide Gauge Frames,

as by eliminating the whip against the separator it can be readily

appreciated that a higher spindle speed can be run and a better

quality of yarn obtained.

In the same floor space,

wide gauge frames will give

a yarn production equal to

that produced on narrow

gauge frames with more

spindles, provided the

gauge of the wide space

frame is properly adapted

to the number of the yarn.

Also, a better quality of

yarn is produced at a less

cost. If narrow gauge

frames are ordered, we can

furnish either our No. 4 or

No. 5 Separator. The No.

4 is designed for use on

frames having a long trav-

erse. The blades of

stamped steel are fastened

to a rod, hinged to brackets

on top of auxiliary lifting rods which have a vertical reciprocating

movement due to motion transmitted through the regular builder

mechanism cross shaft, as will be readily understood by reference

to the illustration. When doffing, the separator blades may be con-

veniently and quickly turned back out of the way. The No. 5 is

of similar construction ex-

cept the blade rod is held in

brackets fixed to the ring rail.

The frames are equipped

with Thread Boards of

highly polished hard wood,

unless metallic thread

boards are ordered.

The Whitin Patent

Metallic Thread Board. Metallic Thread Board is

N0.5 WHITIN SEPARATOR
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an important improvement to our frames. It consists of a sheet

metal back, to which are fastened the thread guide pintal holders.

This construction readily allows for lifting up each individual guide,

or all the guides at once, as is required.

Builder Motion.

The thread guide can be accurately adjusted to the center of

the spindle by moving its shank in or out of a hole in the pintal.

When correctly adjusted, it is held in a fixed position by means of

a set screw at one end of the pintal. Unintentional tilting of the

guides is prevented by means of our patented locking device.
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The Builder Motion is arranged for either warp or filling, or

both, as desired. The change from warp to filling, or vice versa,

is easily accomplished in a few minutes' time. The traverses are

from 4" to 8". A Locking Device is provided for locking the ring

rail during the operation of doffing. It is located so as to be con-

veniently operated by the foot of the spinner before proceeding to

doff. It consists of an arm pivoted to head cross shaft lifting arm

in such a manner that when the lifting arm is depressed, the locking

arm locks the ring rail at its lowest point automatically; a further

slight depression disengages the arm which then drops back, and

the ring rail is free to move.

The Creels are made either one or two stories for single or

double roving, and are adjustable in height for any length of roving

bobbin.

The Cylinders are substantially made, 1" or 8" diameter,

in short lengths of best grade of material, and are well balanced for

high speeds. Where spindle whirls are larger than I" diameter

we would advise the use of an 8" diameter cylinder, provided,

however, that the required spindle speed does not necessitate

abnormal speed and sizes of countershaft pulleys. The cylinder

journals run in self-oiling bearings which require oiling but once

a week. By our improved setting of the boxes, the cylinders may
be taken from the frame for repairs, and put back again without

any readjustment. The support of the outside end of the pulley

arbor serves also as a guard for the pulley and belt.

The Driving Pulleys, varying in size from 9" diameter to 22"

diameter by 2" to 4" face, are placed on the head, or geared end of

the frame, unless ordered to be fitted on the foot end. The loose

pulley runs on a sleeve, which is integral with the yoke box supporting

the pulley arbor. When the belt is on the tight pulley, the loose

pulley does not revolve. The frame is equipped with a novel,

patented device that furnishes sufficient tension to the belt shipping

mechanism to prevent the belt from creeping from tight pulley

onto loose pulley, or vice versa, and thereby stopping or starting

the frame when such change is not desired. Liability of accident

to an operator while changing the gearing, by the unexpected

starting of the frame, is avoided by the use of a locking device

applied to the belt shipping mechanism.
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If desired, the frames may be built to be dri\cn by an Electric

Motor, either by direct connection with the cylinder arbor, or by
gearing to the same.

Horse Power. The power consumed by spinning frames

depends on several varying factors, viz.: the number of yarn, the

weight and speed of the spindles, the length of the traverse, the

diameter of the rings, the band pull, the lubrication, and the temper-

ature and humidity of the room. Owing to these varying elements

it is impossible to set up a standard that will answer all requirements.

Weights. Shipping Weight, 250 pounds per foot; Net Weight,

220 pounds per foot.

IK

Jiy2m. + y,GGauge to 1st Spindlu

SPINNING FRAMt

5%iii.+ Ji; Gaujje to 1st Spindle ^§^*-

FLOOR PLAN WHITIN SPINNING FRAME.
BAND DRIVE.

FLOOR PLAN WHITIN SPINNING FRAME..
TAPE DRIVE.
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TAPE DRIVE SPINNING
SPEED TABLE

Giving Revolutions per Minute of Cylinder Required to Produce Various

8 inch Cylinder Spindle Speeds 7 inch Cylinder



TAPE DRIVE SPINNING
SPEED TABLE

Giving Revolutions per Minute of Cylinder Required to Produce Various

8 inch Cylinder Spindle Speeds 7 inch Cylinder

Revolutions per Minute of
Cylinder with

S^

8000
8100
8200
8300
8400

8500
8600
8700
8800
8900

9000
9100
9200
9300
9400

9500
9600
9700
9800
9900

10000
10100
10200
10300
10400

10500
10600
1()7(K)

lOSOO
10900

11000
11100
11200
11300
11400

920
932
943
954

966
977
989
1000
1010

102i
1034
1045
lo;
1068

1078
1091
1102
1114
1125

1136
1147
1159
1170
1182

1193
1204
1215
1227
1238

1250
1261
1272
1284
1295

964
976
988
1000
1012

1024
1036
1048
1060
1072

1084
1096
1108
1120
113i

1144
1156
1169
1181
1193

1204
1216
1227
1241
1253

1026
1038
1051
1064
1076

1089
1102
1115
1128
1141

1154
1167
1179
1192
1205

1218
1231
1243
1256
1269

^ .2

1096
1110
1123
1137
1151

1164
1178
1192
1204
1219

1233
1247
1260
1274
1288

1142
1157
1171
1185
1200

1214
1228
1243
1257
1271

is

Revolutions per Minute of
Cylinder with

1026
1038
1051
1064
1077

1090
1102
11
1128
1141

1154
1167
1179
1192
1205

1218
1231
1243
1256
1269

1282
1295
1308
1320
1333

1346
1359
1372
1384
1397

1100
1113
1126
1141
1154

1167
1182
1195
1210
1223

1236
1251
1264
1276
1292

1304
1320
1333
1346
1361

^d

1176
1191
1206
1220
1235

1250
1264
1279
1294
1309

1323
1338
1353
1367
1382

1242
1256
1273
1290
1304

1321
1335
1352
1365
1382

13161
1333'

1349
1364
1381
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Traveller Table

For Whitin Ring' Spinningf Frames with Separators.

Warp Yarn.



RULES FOR SPINNERS.

One pound is 7000 grains.

One lea is 120 yards long.

One hank is 840 yards long.

The number of the yarn is the number of ha?iks in one pound.

The hank roving divided by the doublings, and multiplied by the

draught equals the number of yarn.

To find hank roving from number of grains per yard:

Dividing 8.33 by the number of grains per yard, equals hank

roving.

To find speed of front roll:

Divide revolutions per minute of spindle by the product of the

twist per inch, multiplied by the circumference in inches of the

front roll.

To find speed of spindles:

Multiply the revolutions of the cylinder by the ratio of speeds

of the cylinder and spindle.

Method of finding the cylinder and spindle ratio:

On the foot end of the frame in which it is desired to find the

speed ratio, mark with chalk coinciding points on both cylinder and

frame. Also mark points in a like manner on the spindle whirl

and frame adjacent thereto. Then slowly revolve the cylinder until

the chalk marks on both the cylinder and spindle simultaneously

coincide with their respective frame marks. With the aid of an

assistant, the number of turns of both cylinder and spindle should
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be carefully taken. The turns of the spindle divided by the turns

of the cylinder gives the ratio desired. To render the result as

accurate as possible, the spindle should be driven by a band of a

size and tension the same as is used under ordinary working con-

ditions.

To find the standard twist per inch:

Multiply the square root of the number of yarn by

—

4.75 for Frame Warp Yarns

4. for Extra Mule Warp Yarns

3.50 for Frame Filling Yarns

3.25 for Mule Filling Yarns

2.75 for Doubling Yarns

2.50 for Mule Hosiery Yarns

3. for Frame "
"

Example.—What is the twist per inch of 25s frame warp yarn?

Answer.—The square root of 25 is 5; therefore, 5 x 4.75 = 23.75

turns per inch.

To find the draught:

Counts divided by hank roving equals the draught.

Example.—24s -^ 3 hank = 8 draught.

To find hank roving

Counts divided by draught equals hank roving.

Example.—24s divided by 8 draught =3 hank roving.

To find the counts:

Multiply length of yarn in yards by 8.33 and divide by weight

in grains equals counts.

To find what per cent, yarn contracts in tivisting:

Divide the number of yarn by the product of the draught and

hank roving and subtract the quotient from 1.

Example.—No. 20s yarn is being spun from 3 hank roving

with a draught of 6.87; then 6.87 x 3=20.61; 20^20.61 = .97;

therefore, 1—.97 = .03 or 3%.
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To find the draught in machine:

The product of the back roll gear, crown gear, and diameter

in inches of the front roll, divided by the product of the front roll

gear and diameter of the back roll equals the draught constant.

Constant divided by change gear equals draught.

Example.—84 teeth back roll gear, 168 teeth crown gear, 1"

diameter of front roll, 30 teeth front roll gear, |" diameter back

roll; what is the draught constant?

84 X 168 X 1—^r^;
— =537.60 = Draught constant.

30 X 8

To find what change draught gear will he required when changing

from one number of yarn to another, without changing the roving:

Multiply the number of teeth in the change draught gear in

use by the number of yarn spun. Dividing this product by the

number of yarn desired will give the required change draught gear.

Example.—V\i\\a.t change draught gear will be required to

change from 24s yarn, spun from 3 hank roving using a 32 teeth

change draught gear to 20s yarn?

32 X 24 = 768; 768-^20 = 38 teeth change draught gear required.

To find what change draught gear will he required when changing

from one number of yarn to another, the draught and roving both

being changed:

Multiply the number of yarn being spun by the new hank

roving and this product by the number of teeth in the change

draught gear being used; divide this product by the number of

yarn desired, multiplied by the hank roving being used. The
quotient is the change draught gear required.

Example.—What change draught gear will be required to

change from 24s yarn spun from 3 hank roving using a 32 teeth

change draught gear to 20s yarn from 2.75 hank roving?

24 X 2.75 X 32=2112; 20 x 3=60; therefore, 21 12 h- 60 =35

teeth change draught gear required.
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To find the twist per inch in machine:

The product of the front roll gear, the stud gear, and the

ratio of the spindle to the cylinder, divided by the product of the

cylinder gear, and the circumference in inches of the front roll,

equals the twist constant. Constant divided by change gear

equals twist per inch.

Example.—108 teeth front roll gear, 88 teeth stud gear, 8.33

ratio of \" whirl to 7" cylinder, 22 teeth cylinder gear, 1" x 3.1416

= circ. front roll; twist constant required?

108 X 88 X 8.33 ^ ^ . ^
1144.99= Twist Constant.

22 X 1" X 3.1416

To find what change twist gear luill be required when changing

from one number of yarn to another:

Square the number of teeth in the change twist gear being

used, and multiply by the number of yarn being spun. Divide

the product by the number of yarn desired; the square root of the

quotient will be the number of teeth in the change gear required.

Example.—What change twist gear will be required to change

from 24s warp yarn, now using a 25 teeth change twist gear to 20s

warp yarn?

25'^ =625; 625 x 24 = 15000; 15000 -^20 = 750; -/750=27 teeth,

change twist gear required.

To find the hanks per spindle per day:

Divide the product of the circumference of the front roll, the

number of revolutions per minute of the front roll, the number of

minutes per hour and the hours per day by the product of the

number of inches in one yard and the number of yards in one hank.

The resulting quotient is the number of hanks per day per spindle

without an allowance being made for stoppages, due to doffing,

cleaning and oiling. The following table gives the usual allowances

for the different numbersjof yarn:
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Filling

% Allowance of Yarn % Allowance

14

12

10

8

7

6

5

2

Example.—How many hanks of number 20s warp yarn per

spindle per 10 hours will be produced by a frame with 1 inch front

roll running 100 revolutions per minute?

Warp



Table for Numbering Yarn by Grains,
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Table for Numbering Yarn by Grains.
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Draught Gearing Constants.



Spinning: Draught Gear Table.









STANDARD

Twist Tables^ Continued.
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Band Drive Spinning Frame Twist Gearing.

Formula for figuring twist:

C = Cylinder gear.

T = Change gear.

S = Stud gear.

F = Front Roll gear.

R = Ratio whirl to cylinder. D = Circumference of front roll.

F xSx R

C X T X D
Twist Constant

Change gear

Twist per inch.

= Twist per inch.

F X S xR
Twist Constant.

CxD
Twist Constant Change

Twist per inch g^^r.
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BAND jDRIVE

Spinning Twist Gear Table*

FRONT ROLL 1 inch Diameter

Cylinder 7 inches Diameter, Ratio Cylinder to Whirl 1 to 8.33

Whirl I inch Diameter Front Roll Gear 108 Teeth

Change

Gears





BAND DRIVE
Spinning Twist Gear Tabic*

FRONT BOLL 1 inch. Diameter.

Cylinder 7 inch Diameter. Ratio Cylinder to Whirl 1 to 7.68.

Whirl il inch Diameter. Front Roll Gear 108 Teeth

Change

Gears

59T
60
61
62

67

79
80
81
82

83
84
85
86

87
88
8')

91)

91
92
93
94

Cyl. 23 T
Stud 100 T

Twist

22.37
22.00
21.64
21.29

20.95
20.62
•20.30

20.00

19.70
19.41

19.13
18.85

18.59

18.33

18.09
17.84

17.60

17.38
17.16
16.93

16.71

16.51

16.30
16.10

15.90
15.72

15.53

15.35

15.17

15.00
14.83

14.67

14.51

14.35

14.19

i

1404

Cyl. 20 T
Stud 90 T

Twist

Cyl. 22 T
Stub 88 T

20.12
19.79
19.46

19 15

18.85

18 55
18 27
17.99

17.72

17.46

17.20

16.96

16 71
16 40
16.26

16.04

15.83
15.63
15 43
15.23

15 03
14 85
14.67
14.49

14.31

14.14
13.97
13.81

13.65
13.50
13.35
13.20

13.05
1291
12.77

12.63

Twist

17.89
17.59
17.31

17.03

16.76
16.40

16 24
15.99

15.76
15.52
15.30
15.08

14.87

14.66
14.46
14.27

14.08

13 89
13.71

13.53

13.36

13 20
13 03
12.87

12 72
12.57

12 42
12 28

12 13
12 00
11.86
11.73

11.60
11.47

11.35

11.23

Cyl. 20 T
Stud 80 T

Twist

17.89

17.59

17.31

17.03

16.76
16.49

16.24
15.99

15.76
15.52
15.30
15.08

14.87

14.66
14.46
14.27

14.08
13.89

13.71

13.53

13.36
13.20
13.03
12.87

12 72
12 57
12.42

12.28

12.13
12.00
11.86

11.73

Cyl. 40 T
Stud 80

T

Twist

8.94
8.80
8.66

8.51

8.38
8.25
8.12

8.00

7.88
7.76

7.65

7.54

7.43

7.33

7.23

7.13

7.04

6.94

6.85

6.76

6 68
6.60

6.51

6.43

6.36

6.28
6.21

6.14

6.06

6.00

5.93

5.86

5.80
5.73
5.67

5.61

Cyl. 36 T
Stud 74 T

Twist

9.19
9.04
8.89

8.75

8.61

8.48

8.35

8.22

8.10
7.98
7.86

7.75

7 64
7 53
7 43
7 33

7 23
7.14
704
6.95

6.87

6.78
6.70

6.62

6.54

6 46
6.38

631

Cyl. 55 T
Stud 55 T

Twist

4.47
4.40
4.33
4.26

4.19

4.12
4.06
4.00

3.94
3.88
3.82
3.77

3.72
3.67

3.62
3.57

3 52
3.47
3.43

3.38

3.34
3.30

3.26
3.22

3.18
3.14

3.10

3 07

6 24





BAND DRIVE
Spinning Twist Gear Table*

FRONT ROLL 1 inch Diameter

Cylinder 7 inches Diameter. Ratio Cylinder to Whirl 1 to 7.25

Whirl i inch Diameter Front Roll Gear 108 Teeth

Change

Gears



BAND DRIVE





BAND DRIVE



BAND DRIVE



BAND DRIVE
Spinning Twist Gear Table.

FRONT ROLL 1 inch Diameter.

Cylinder 7 inch Diameter. Ratio Cylinder to Whirl 1 to 5.86.

Whirl 1J- inch Diameter. Front Roll Gear 108 Teeth.

Change



BAND DRIVE







BAND DRIVE
Spinning Twist Gear Table^

FRONT ROLL 1 Inch Diameter.

Cylinder 7 inches Diameter,

Whirl IjV inch Diameter.

Ratio Cylinder to Whirl 1 to 4.8C

Front Roll Gear 108 Teeth

Change





BAND DRIVE







BAND DRIVE



BAND DRIVE
Spinning Twist Gear Table^

FRONT ROLL 1 Inch Diameter.

Cylinder 8 inches Diameter. Ratio Cyhnder to Whirl 1 to 8.28

Whirl I inch Diameter. Front Roll Gear 108 Teeth

Change

Gears









Cylinder

Whirl 1

BAND DRIVE
Spinning Twist Gear Table*

FRONT ROLL 1 Inch Diameter,

inches Diameter. Ratio Cylinder to Whirl 1 to 7.08

inch Diameter. Front Roll Gear 108 Teeth

Change

Gears





BAND DRIVE







BAND DRIVE

Spinning Twist Gear Table.

FRONT ROLL 1 inch Diameter.

Cylinder 8 inch Diameter.

Whirl 11 inch Diameter.

Ratio Cylinder to Whirl 1 to 6.22.

Front Roll Gear 108 Teeth.

Change

Gears



BAND DRIVE
Spinning Twist Gear Table.

FRONT ROLL 1 inch Diameter

Cylinder 8 inches Diameter.

Whirl 1 A ii^ch Diameter,

Ratio Cylinder to Whirl 1 to 5.48

Front Roll Gear 108 Teeth

Change



BAND DRIVE
Spinning Twist Gear Table

FRONT ROLL 1 inch Diameter

Cylinders inches diameter. Ratio Cylinder to Whirl 1 to 5.48

Whirl 1 fJ inch diameter. Front Roll gear 108 teeth

Change

Gears



Tape Drive: Spinning Frame Twist Gearing

Formula for figuring twist

:

C = Cylinder Gear.
S = Stud Gear.
T = Change Gear.

FxSxR rj. . ^ . ,

1 wist per inch.

Front Roll Gear.
Ratio Whirl to Cylinder.

Circumference of Front Roll.

FxSx R
CxTxD
Twist Constant

Change Gear

CxD Twist Constant.

: Twist per inch.
Twist Constant ^ Change

Twist per inch Gear

Page 80







Cylinder

Whirl I inch Diameter

TAPE DRIVE
SPINNING TWIST GEAR TABLE

Front Roll 1 inch Diameter

inches Diameter Ratio Cylinder to Whirl 1 to 7.80

Front Roll Gear 100 Teeth

Change

Gears







TAPE DRIVE
SPINNING TWIST GEAR TABLE

Front Roll 1 inch Diameter

Cylinder 7 inches Diameter Ratio Cylinder to Whirl 1 to 6.81

Whirl 1 inch Diameter Front Roll Gear 100 Teeth

Change

Gears



TAPE DRIVE



TAPE DRIVE
SPINNING TWIST GEAR TABLE

Front Roll 1 inch Diameter

Cylinder 7 inches Diameter Ratio Cylinder to Whirl 1 to 6.43

Whirl 1 j^ inch Diameter Front Roll Gear 100 Teeth

Change





TAPE DRIVE
SPINNING TWIST GEAR TABLE

Front Roll 1 inch Diameter

Cylinder 7 inches Diameter

Whirl 1| inch Diameter

Ratio Cylinder to Whirl 1 to 6.09

Front Roll Gear 100 Teeth

Change

Gears

Cyl. 26

Stud 132

Twist

Cyl. 26

Stud 112

Twist

Cyl. 26

Stud 92

Twist

Cyl. 46

Stud 92
j

Cyl. 69

I

Stud 69

Twist Twist

15T
16
17
18



TAPE DRIVE
SPINNING TWIST GEAR TABLE

Front Roll 1 inch Diameter

Cylinder 7 inches Diameter Ratio Cylinder to Whirl 1 to 6.09

Whirl U inch Diameter Front Roll Gear 100 Teeth

Change

Gears



TAPE DRIVE



TAPE DRIVE
SPINNING TWIST GEAR TABLE

Front Roll 1 inch Diameter

Cylinder 7 inches Diameter Ratio Cylinder to Whirl 1 to 5.22

Whirl If^e inch Diameter Front Roll Gear 100 Teeth

Change

Gears



TAPE DRIVE
SPINNING TWIST GEAR TABLE

Front Roll 1 inch Diameter

Cylinder 8 inches Diameter Ratio Cylinder to Whirl 1 to 8.80

Whirl I inch Diameter Front Roll Gear 100 Teeth

Change

Gears

Cyl. 26

Stud 132

Cyl. 26

Stud 112

Cyl. 26

Stud 92

Cyl. 46

Stud 92

Cyl. 69

Stud 69

15T
16
17
18

19
20
21
22

23
24
25
26

27
28
29
30

31
32
33
34

35
36
37
38

Twist

94.81
88.88
83.65
79.00

74 . 85
71.10
67.72
64.64

61.83
59.25
56 . 88
54.69

52.67
50.79
49.04
47.40

45.88
44.44
43.09
41.83

40.63
39.50
38.43
37.42

Twist

SO . 44
75.41
70.98
67.04

63.51
60.33
57.46
54.85

52.46
50.28
48.26
46.41

44.69
43.09
41.61
40.22

38.92
37.71
36.56
35.49

34.48
33.52
32.61
31.75

Twist

66.08
61.95
58.30
55.06

52.17
49 . 56
47.20
45.05

43.09
41.30
39 . 64
38.12

36.71
35.40
34.18
33.04

31.97
30 . 97
30.04
29.15

28.32
27.53
26.79
26 .

0-8

Twist

37.35
35.01
32.95
31.12

29.49
28.01
26.67
25.46

24.36
23.34
22.41
21.55

20.75
20.01
19 . .32

18.67

18.07
17.51
16.98
16.48

16.01
15. 56
15.14
14.74

Twist

18.67
17.51
16.48
15.56

14.74
14.01
13.34
12.73

12.18
11.67
11.20
10.77

10.37
10.00
9.66
9.34

9.04
8.75
8.49
8.24

8.00
7.78
7.57
7.37

39





TAPE DRIVE
SPINNING TWIST GEAR TABLE

Front Roll 1 inch Diameter

Cylinder 8 inches Diameter Ratio Cylinder to Whirl 1 to 8.30

Whirl il inch Diameter . Front Roll Gear 100 Teeth

Change

Gears



TAPE DRIVE
SPINNING TWIST GEAR TABLE

Front Roll I inch Diameter

Cylinder 8 inches Diameter Ratio Cylinder to Whirl 1 to 8.30
Whirl If inch Diameter Front Roll Gear 100 Teeth

87
88
89
90

91
92
93
94

96
98
100
102

104
106
108
110

15.42
15.24
15.07
14.90

14.74
14.58
14.42
14.27

13.97
13.69
13.41
13.15

12.90
12.65
12.42
12.19

Const 's 1341.30

13.08
12.93
12.78
12.65

12.51
12.37
12.24
12.10

11.85
11.61
11.38
11.16

10.94
10.74
10.54
10.35

10.75
10.62
10.50
10.39

10.27
10.16
10.05
9.94

9.74
9.54
9.35
9.16

8.99
8.82
8.66
8.50

1138.08 934 . 85

6.07
6.00
5.94
5.87

5.81
5.74
5.68
5.62

5.50
5.39
5.28
5.18

5.08
4.98
4.89
4.80

Change

Gears



TAPE DRIVE
SPINNING TWIST GEAR TABLE

Front Roll 1 inch Diameter

Cylinder 8 inches Diameter Ratio Cylinder to Whirl 1 to 7.80

Whirl 1 inch Diameter Front Roll Gear 100 Teeth

Change

Gears







TAPE DRIVE





TAPE DRIVE
SPINNING TWIST GEAR TABLE

Front Roll 1 inch Diameter

Cylinder 8 inches Diameter Ratio Cylinder to Whirl 1 to 7.00

Whirl Is inch Diameter Front Roll Gear 100 Teeth

Change

Gears



TAPE DRIVE
SPINNING TWIST GEAR TABLE

Front Roll 1 inch Diameter

Cylinder 8 inches Diameter Ratio Cylinder to Whirl 1 to 5.90

Whirl li\ inch Diameter Front Roll Gear 100 Teeth

Change





Production Table of Ring Warp Yarn.



Production Table of Ring Warp Yarn,

Front Roll I in. Diameter.

Number
of



Production Table of Ring Filling Yarn.



Production Table of Ring Filling Yarn*

Front Roll J in. Diameter.

Number
of



Production Table of Ring Hosiery Yarns*



Draper's Table

of Breakingf "Weight of American "Warp Yarns,

per Skein, weigfht g^iven in Pounds*



CARE OF SPINNING FRAMES.

The proper care of machinery in the spinning department

of a cotton mill is an important consideration, and the smallest

details should not be overlooked, if good quality and maximum
production is desired. Systematic care in keeping the frames clean

and in proper working order will repay the spinner, as good results

cannot be had if the frames are neglected and allowed to get out

of repair. Periodical attention should be given to the oiling and

cleaning of the rolls, both top and bottom, the spindles, lifting rods

and all bearings. The frames when first installed should be accu-

rately levelled, and this condition should be maintained by frequent

inspections and relevelled whenever found necessary.

CLEANING

For medium and fine work the deck boards and creels should

be dusted at least once a day; the accumulation of lint and dust

about the skewer steps and top holes should be removed every

other day; the thread boards blocked off every hour, and also

thoroughly wiped with waste twice a day. The separators and

ring rails should be brushed off every other day; the bolster rails

wiped with waste twice daily. The bottom rolls should be wiped

with waste twice a week. The front top rolls should be cleaned

daily while the frame is running, if desired, by wiping the leather

covers with waste dipped in a half and half mixture of alcohol

and water. The back and middle rolls should be treated in the

same manner, but only once a week. The top clearers should be

picked four times daily, and scavenger rolls as often as necessary.

The spindles should be taken from the frame twice a year, the

dirty oil removed and all parts of the spindle thoroughly cleaned
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before refitting in frame. All remaining parts of frame should

have daily brushings, excepting the back weights where one brushing

a week would be sufficient.

OILING.

The loose pulley, cylinder bearings, head end gearing and

top front rolls should be oiled daily; the steel roll bearings twice

a day; for the back and middle top roll end bearings and builder

motion weekly oiling will be sufficient; saddle bearings twice a

week. The spindles should be oiled every two weeks, although

it would not be amiss to put in a little fresh oil every week.

BOBBINS.

Badly fitting bobbins and poor oil are the causes of consider-

able trouble, therefore the greatest care should be exercised in

the selection of both, otherwise good and satisfactory results cannot

be obtained.
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SPOOLING





IMPROVED SPOOLER.

The accompanying cut shows clearly the general features of

construction of our Improved Spooler. The frame is of a

substantial and pleasing design, the end legs

being connected together by four rigid iron

bars, or girts, supported at frequent intervals

by heavy sampsons. The two top bars serve

to hold the spindle bolsters, thus furnishing

a solid foundation, with a minimum amount of

vibration for the spindles at any economical

speed.

The spindles are as light as is consistent

with the work demanded of them. The bolster

case is constructed with a chamber holding a

generous supply of oil, so that oiling is required

not more than once a month. The bolsters are

provided with the well-known Woodmancy oil

hole cap and spindle retainer.

In banding the spindles, one band drives

two spindles, one on each side of the frame.

To avoid cross banding at the end of the cylinder,

two spindles, one on each side of the frame,

have double whirls and use two bands.

The frames are built to wind from warp,

filling or twister bobbins as ordered. When
warp bobbins are used, the frame is equipped

with the well-known Wade type of bobbin holder, which has

given universal satisfaction for years in many mills. For filling

bobbins or cops, the frame is fitted with skewers, fastened to rods

on each side of the frame. To give sufficient tension to the

Spooler Spindle.
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Bobbin Holder.

yarn, in order to wind a

compact spool from a fill-

ing bobbin or cop, the yarn

is drawn between adjust-

able spring controlled disks

before passing to the

Thread Guide. Side

indies are provided in order to

ind from twister bobbins.

The Thread Guide is easily adjusted

and firmly held in position for the different

numbers of yarn by means of an inclined

adjusting foot and holding screw.

The Traverse Motion is governed by
a mangle wheel, and on long frames is driven

from both ends, thus ensuring a very positive and steady motion

to the guides the entire length of the frame, thereby ensuring per-

fectly wound spools. The wave of traverse shaft is so placed that

the levers operating the lifting rods are well up from the floor, thus

preventing any possibility

of breakage of the mangle ^
wheel, owing to the levers

striking a spool that may
have fallen under the

frame.

The frame is fitted

with a locking belt ship-

per for both overhead and

underneath belts.

Floor space: width, 4 feet over all; lengths and spaces, as

per table on following page. Driving pulleys are 8 to 14 inches

diameter, 2h in. face, and run from 160 to 200 revs, per minute.

Horse power: 200 spindles per horse power.

Weights: shipping weight, 160 pounds per foot; net weight,

135 pounds per foot.

Guide.
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Production Table of Spooler.

Dimensions of





TWISTING
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The Whitin Twisting Frames,

Progress in all textile machinery is the result of long and pains-

taking experiment and development on the part of the builders,

coupled with the experience and suggestions of the mills. The
Whitin Twisters are the results of such an evolution, and embody
those necessary and desirable features which long and successful

operation in the mills has demonstrated as indispensable.

The standard of proportions is the outcome of what has been

deemed best for practical working conditions. The general assembly

of parts is so well balanced that these Twisters meet efficiently every

condition which arises in the running of twisted work. They are

easy and convenient to operate, changes of gearing are readily made,
and all parts are accessible. In design, construction and economy
of operation we invite comparison.

Owing to the interest at the present time in Tape Driven

Spindles, we are particularly calling attention to the new Whitin
Tape Drive Twister. This type of frame, while comparativeh'

recent in development, is becoming increasingly popular. It

furnishes a more positive drive to the spindle, and a more even

tension than is possible on the band drive frame. It is simple in

construction, and on coarse work particularly is to be recommended.

The Whitin application of the Tape Drive is very simple, positive

and easily adjusted. For mills considering the Tape Drive on

Twisters, we do not hesitate to recommend this as the most practi-

cable arrangement that has yet been developed.

The most prominent feature of a Tape Drive Frame as com-

pared with a Band Drive is the use of a flat whirl on the spindle,

which is driven by a tape from f" to If" in width. Each tape drives

four spindles, and the tension of the tape is maintained by an idler,

or tension pulley, which is directly weighted to give the necessary

tension to the driving tape. The tension pulley, held in an adjust-
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able hanger, runs in removable, wooden, oilless bearings. The
hangers which hold the pulleys are in turn supported by a long

shaft, extending the full length of the frame. This shaft can be

put on either side of the frame, as may be required, and all parts are

easily and readily adjusted.

The customary arrangement of band drive is used on the

Twister when the tape is not furnished, the spindle being directly

driven by a band from the cylinder.

A brief description of the features common to both tape and

band drive frames may be of interest. The frames are constructed

with exceptionally heavy ends, sampsons, roll beams and bolster

rails, so designed as to practically eliminate all vibrations due to

high speed operation, thus ensuring first quality of work and large

productive capacity. They are built in sizes to accommodate

the number of spindles and spaces desired to fit the requirements

of our customers.

Adjustable feet are provided for the sampsons and foot ends

in order to facilitate the levelling of the frame.

The frames are equipped for either dry or wet twisting, as

desired. For wet twisting, the yarn is drawn from the creel

through water contained in a trough placed behind the rolls. The

troughs are so arranged that they can be connected with the water

and drain system of the mill, so that a continuous circulation of

clean water may be maintained, thus ensuring cleanliness of the

yarn in its passage through the water. The troughs are made of

sheet brass, with rolled over sides, which gives them sufficient

strength to withstand all ordinary usage. They are made in sections

corresponding to the different sections of the frame, these sections

being so bolted together as to prevent leakage.

The creels, arranged for any number of ply as desired, are of

our improved "all iron" style, consisting of cast-iron uprights sup-

porting skewer rails of angle iron, rigidly held in proper position,

and easily adjusted or removed.

The twist and builder motion gearings are inclosed in a

boxed end, ready access to which is obtained by removable panels,

held in position by efficient locking devices. All gearing is machine
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cut, and the teeth have exceptionally wide faces, which feature

ensures comparatively silent running and freedom from expensive

repairs. The twist gearing is so designed that a wide range in

different twist combinations is afforded. At the option of the

purchaser, the twist gearing may be arranged to drive each side of

the frame independ-

ently of the other,

thereby producing two

__^_^^ ,^ different twists at the

Jl*'*''^j^ffll
lii^'.

same time.

I
jPj^^ililfca , The rolls, U" in

j
^B^^BBK^pfj^^^^^ W diameter, are furnished

I

^^
^K9^KKÎ '<^^rlJ9'S!S:=~ in two styles, viz.: two

lines of bottom rolls,

with single line of

heavy top rolls, gener-

ally used for heavy dry

twisting; and single line

of bottom rolls with

single line of top rolls,

applicable to either wet

or dry twisting. For
dry twisting, the bot-

tom rolls are of steel

and the top rolls of

polished cast-iron. For

wet twisting, the rolls are of brass, or brass covered, and the yarn

is held under the water contained in a trough by glass rods, or re-

volving brass rolls, sup-

ported by lifting arms at

frequent intervals on a lifter

shaft, which extends the

length of the frame back of

the trough. In order to free

the yarn from the water, or

to clean the trough, a simple

and effective lifting device is

provided at foot end of frame.

Metallic Thread Board.
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A traverse motion for preventing creasing of the rolls by

the yarn is operated by means of a worm and gear driving a trav-

erse cam, thus giving a uniform motion to

the guide rod.

The thread boards are of highly polished

wood, in connection with which any of the

usual forms of wire or porcelain

guides are furnished, unless me-

tallic thread boards are. ordered.

Our patent metallic thread board

consists of thread guide pintal hold-

ers fastened to a light angle iron

back, hinged to the roll beam.

This construction allows for lifting

up each individual guide, or all the

guides on each side simultaneously,

as desired. The thread guide can

be accurately adjusted tothecenter

of the spindle by moving it in or

out of a hole in the pintal. When
correctly adjusted, it is securely

fastened by means of a set screw

at one end of the pintal. For dry

twisting, the guides, hinges and

screws are made of steel, whereas

for wet twisting, these, parts are of

brass, which, being non-corrosive,

eliminates the danger of rust stain-

ing the yarn. A simple and effec-

tive thread board lifter is applied

to each side of the frame by means

of which the guides are all lifted

together before the bobbins are

to be dofTed.

The spindles with which these

frames are equipped, are of the

well-known Whitin Gravity Improved Type, fitted for either band

or tape driving, and are made in the following regular sizes:

Spindle and Brake.
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Twisting Spindles.
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Light Twisting Spindle, diameter of whirl, l^^e"

Heavy Twisting Spindle, diameter of whirl, li\"

Extra Heavy Twisting Spindle, No. 1, diameter of whirl, IfV"
Extra Heavy Twisting Spindle, No. 2, diameter of whirl, If"
Extra Heavy Twisting Spindle, No. 3, diameter of whirl, 2"

Extra Heavy Twisting Spindle, No. 4, diameter of whirl, 2\"

To suit special conditions, the Light Twisting Spindle may be

titted with |", 1" or \\" diameter whirls, and 1\" whirl may be had

on the Extra Heavy Twisting Spindle.

A simple and effective knee brake is provided for each spindle,

either tape or band driven, by means of which the motion of the

spindle can be arrested for the purpose of piecing up. The brake,

made of cast-iron, consists of a knee plate, a holder to hold it in

position on the bolster rail, and a leather friction pad, through which

the braking action is applied to the upper part of the whirl whenever

the operative slightly presses his knee against the knee plate.

The frames are equipped with any of the various styles and
sizes of rings, as suits the requirements of the purchaser.

The builder motion is arranged to form bobbins with straight

Vertical Ring.
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top, taper top, warp or filling winds, with traverses from four to

seven inches. The change from one wind to another is quickly and
easily accomplished. A locking device is used for locking the ring

rail during the operation of doffing. It consists of an arm pivoted

to the head cross shaft lifting arm in such a position that when the

lifting arm is depressed, the locking arm locks the ring rail at its

lowest point automatically. A slight depression by the foot of the

operative on the pedal of the locking arm disengages it from locking

position, and then the ring rail is free to move.

The illustration on page 176 shows the head end of a tape driven

frame, with the panels removed, which gives the reader a good idea

of the arrangement of gearing for twist changes and of the builder

motion. A glance at the latter shows the substitution of a shaft

and bevel gear drive for the chain drive used on band driven frames.

The ring rails are conveniently levelled by means of an adjust-

ing screw on the hub of each lifting arm.

The cylinders may be seven inches or eight inches in diameter,

as ordered. Their journals run in self-oiling boxes, requiring oiling

but once a week. The settings of the boxes are so arranged that the

cylinders can be readily taken out for repairs and returned without

any readjustments being required.

The driving pulleys range from 6" to 22" in diameter, with
2" to 4" face. They are located on the geared or foot end of the

frame as ordered. The loose pulley runs on a sleeve, which is

integral with the yoke box supporting the outer end of the driving

arbor. By this construction, excessive wear is eliminated in the bear-

ing of the loose pulley, for the reason that the loose pulley is station-

ary when the belt is on the tight pulley. The support for the outer

box of the pulley arbor also serves as a guard for the pulley and belt.

The frames may be arranged when so ordered to be driven by
an electric motor, either by direct connection with the cylinder

arbor, or by gearing to the same.

The belt shipping mechanism is so designed that the

operative can stop the frame at either the foot or head end, as

desired. A locking device to the shipping mechanism is provided

which prevents accidental starting of the frame, thus avoiding pos-

sible injury to an operative while in the act of changing the gearing.

Weights: Shipping weight, 250 pounds per foot; net weight,

220 pounds per foot.
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IJ^

4
IMin. +K Gauge to 1st Spindle

TWISTING FRAME

b%m.-\-% Gauge to 1st Spindle

FLOOR PLAN WHUIN TWISTER.
BAND DRIVE.

-l^ PLUS 5 GAUGE ro |ST. SPINDLE
'I" PLUS 2 OAUGE ro |S1- SPINDLE

-

FLOOR PLAN WHITIN TWISTER.
TAPE DRIVE.
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BAND DRIVE
Twister Speed Table*

Giving Revolutions per Minute of 7 Inch Cylinder Required to

Produce Various Spindle Speeds.



BAND DRIVE





BAND DRIVE
Twister Speed Table*

Giving Revolutions per Minute of 8 Inch Cylinder Required to

Produce Various Spindle Speeds.









TAPE DRIVE TWISTER



RULES FOR TWISTERS.

To calculate the resulting counts of ply yarn, made of two strands

of different sizes:

Divide the product of the single counts by their sum.

Example.—^Os x 10s = 400^ (40+ 10) =8s.

To calculate the single count that must be combined ivith another

single strand of known size, in order to make a two ply of given size:

Divide the product of the known counts by their difference.

Example.~\Os x 8s = 80. 80 -^ (10-8) = 40s.

To find the tivist per inch of ply yarn:

Divide the number of yarn to be twisted by the ply required.

Multiply the square root of this quotient by 4, 5 or 6 according to

whether soft, medium or hard twist is required.

Example.—What is the medium twist per inch of 12s 3-ply?

12 -=-3 =4. i/4 = 2. 2 X 5 = 10 turns per inch.

To find the twist per inch in machine

:

The product of the front roll gear, the stud gear, and the

ratio of the spindle to the cylinder, divided by the product of the

cylinder gear, and the circumference in inches of the front roll,

equals the twist constant. Twist constant divided by change

gear equals twist per inch.

Example.—What is the twist constant with the following

gearing? Front roll gear 112 teeth, stud gear 88 teeth, li^ inch

whirl, 7 inch cylinder, ratio whirl to cylinder 4.80, front roll 1^

inch diameter, cylinder gear 22 teeth.

112 x88 x2 x4.80

22x3x3.1416
456.33 constant.
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Twist Tables for Twisting Yarns.



Twist Tables for Twisting Yarns.





Twist Tables for Twisting Yarns.





Band Drive Twisting Frame Twist Gearing.

Formula for figuring hvist:

C = Cylinder gear. F = Front Roll gear.

S = Stud gear. R = Ratio whirl to cylinder.

T = Change gear. D = Circumference of front rol

Fx SxR
TxCxD
Twist Constant

Change gear

Twist per inch.

Twist per inch.

F X S X R _ . ^^= Twist Constant.
CxD

Twist Constant Change

Twist per inch gear.
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BAND

DRIVE.

Twist

Gearing

Constants

for

Whitin

Twisting

Frame.









BAND DRIVE









BAND DRIVE
Twister Twist Gear Table^

FRONT ROLL 1^ incli Diameter.

Cylinder 7 inch Diameter. Ratio Cylinder to Whirl 1 to 3.70.

Whirl 1 1 inch Diameter. Front Roll Gear 112 Teeth.

Change

Gears



























BAND DRIVE

Twister Change Twist Gear Tables*

Cylinder 7 in. Diameter. Whirl | in. Diameter.
Speed Ratio of Cylinder to Whirl 1 to 7.25.



BAND DRIVE



BAND DRIVE



BAND DRIVE



BAND DRIVE

Twister Changfe Twist Gear Table*

Whirl 2 inches diameter.

Front Roil 1^ inch diameter. Front Roll Gear 112 teeth.



Tape Drive Twisting Frame Twist Gearing.

Formula for figuring twist:

C = Cylinder gear.
S = Stud gear.
T = Change gear.

FxSxR ^ .
^

^—^

—

y. = 1 Wist per inch.

Twist Constant

Change Gear
Twist per inch.

Page 176

F = Front roll gear.

R = Ratio whirl to cylinder.
D = Circumference of front roll.

F X S X R ^ .

^ ^ ^ ^
V.—^=^— = 1 wist Constant.
C X D
Twist Constant _ Change
Twist per inch Gear.



p=3

>
2













TAPE DRIVE
TWISTER TWIST GEAR TABLE
Front Roll 1}4 inch Diameter

Cylinder 7 inches Diameter Ratio Cylinder to Whirl 1 to 6.81

Whirl 1 inch Diameter Front Roll Gear 100 Teeth

Change

Gears



TAPE DRIVE
TWISTER TWIST GEAR TABLE
Front Roll 1 Yi inch Diameter

Cylinder 7 inches Diameter Ratio Cylinder to Whirl 1 to 6.43

Front Roll Gear 100 Teeth

Change





TAPE DRIVE
TWISTER TWIST GEAR TABLE

Front Roll lli inch Diameter

Cylinder 7 inches Diameter Ratio Cylinder to Whirl 1 to 6.09

Whirl Is inch Diameter Front Roll Gear 100 Teeth

Change













TAPE DRIVE
TWISTER TWIST GEAR TABLE
Front Roll l^i inch Diameter

Cylinder 7 inches Diameter Ratio Cylinder to Whirl 1 to 3.93

Whirl If inch Diameter Front Roll Gear 100 Teeth

Change

Gears

15
16
17
18

19
20
21
22

23
24
25
26

27
28
29
30

31
32
33
34

35
36
37
38

39
40
41
42

43
44
45
46

47
48
49
50

51
52
53
54

55
56
57
58

Cyl. 20

Stud 138

Const'

Twist

38.36
35.96
33.85
31.96

30.29
28.77
27.40
26.16

25.02
23.98
23.02
22.13

21.31
20.55
19.84
19.18

18.56
17.98
17.44
16.92

16.44
15.98
15.55
15.14

14.75
14.39
14.04
13.70

13.38
13.08
12.79
12.51

12.24
11.99
11.74
11.51

11.28
11.07
10.86
10.66

10.46
10.28
10.10
9.92

Cyl. 26

Stud 132

Twist

575.44

28.22
26.45
24.90
23.52

22.28
21.17
20.16
19.24

18.40
17.64
16.93
16.28

15.68
15.12
14.60
14.11

13.66
13.23
12.83
12.45

12.09
11.76
11.44
11.14

10.85
10.58
10.33
10.08

9.84
9.62
9.41
9.20

9.01
8.82
8.64
8.47

8.30
8.14
7.99
7.84

7.70
7.56
7.43
7.30

Cyl. 26

Stud 112

Twist

423.31

23.95
22.45
21.13
19.96

18.91
17.96
17.11
16.33

15.62
14.97
14.37
13.82

13.31
12.83
12.39
11.98

11.59
11.23
10.89
10.57

10.26
9.98
9.71
9.45

9.21
8.98
8.76
8.55

8.35
8.16
7.98
7.81

7.64
7.48
7.33
7.19

7.04
6.91
6.78
6.65

6.53
6.42
6.30
6.19

Cyl. 26

Stud 92

Twist

19.67
18.44
17.36
16.39

15.53
14.76
14.05
13.41

12.83
12.30
11.80
11.35

10.93
10.54
10.18
9.84

9.52
9.22
8.94
8.68

8.43
8.20
7.98
7.77

7.57
7.38
7.20
7.03

6.86
6.71
6.56
6.42

6.28
6.15
6.02
5.90

5.79
5.68
5.57
5.46

5.36
5.27
5.18
5.09

Cyl. 46

Stud 92

Twist

11.12
10.42
9.81
9.26

8.78
8.34
7.94
7.58

7.25
6.95
6.67
6.41

6.18
5.96
5 . 75
5.56

5.38
5.21
5 . 05
4.91

4.77
4.63
4.51
4.39

4.28
4.17
4.07
3.97

3.88
3.79
3.71
3.63

3.55
3.47
3.40
3.33

3.27
3.21
3.15
3.08

3.03
2.98
2.93

359 . 24 295.10 166.78
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TAPE DRIVE
TWISTER TWIST GEAR TABLE
Front Roll 114 inch Diameter

Cylinder 7 inches Diameter Ratio Cylinder to Whirl 1 to 3.51

Whirl 2 inches Diameter Front Roll Gear 100 Teeth

Change









TAPE DRIVE
TWISTER TWIST GEAR TABLE
Front Roll 1J4 inch Diameter

Cylinder 8 inches Diameter Ratio Cylinder to Whirl 1 to 8.80

Whirl I inch Diameter Front Roll Gear 100 Teeth

Change

Gears



TAPE DRIVE
TWISTER TWIST GEAR TABLE

Front Roll 1% inch Diameter

Cylinder 8 inches Diameter Ratio Cylinder to Whirl 1 to 8.80
Whirl I inch Diameter Front Roll Gear 100 Teeth

Change

Gears







TAPE DRIVE
TWISTER TWIST GEAR TABLE

Front Roll 1}^ inch Diameter

Cylinder 8 inches Diameter Ratio Cylinder to Whirl 1 to 7.80

Whirl 1 inch Diameter Front Roll Gear 100 Teeth

Change

Gears



TAPE DRIVE
TWISTER TWIST GEAR TABLE
Front Roll Ijo inch Diameter

Cylinder 8 inches Diameter Ratio Cylinder to Whirl 1 to 7.80

Whirl 1 inch Diameter Front Roll Gear 100 Teeth

Change







TAPE DRIVE
TWISTER TWIST GEAR TABLE

Front Roll Iji inch Diameter

Cylinder 8 inches Diameter Ratio Cylinder to Whirl 1 to 7.00

Whirl 1| inch Diameter Front Roll Gear 100 Teeth

Change









TAPE DRIVE





TAPE DRIVE
TWISTER TWIST GEAR TABLE
Front Roll 1}^ inch Diameter

Cylinder 8 inches Diameter Ratio Cylinder to Whirl 1 to 4.52

Whirl If inch Diameter Front Roll Gear 100 Teeth

Change





TAPE DRIVE
TWISTER TWIST GEAR TABLE
Front Roll IH inch Diameter

Cylinder 8 inches Diameter Ratio Cylinder to Whirl 1 to 4.

Whirl 2 inches Diameter Front Roll Gear 100 Teeth

Change



TAPE DRIVE
TWISTER TWIST GEAR TABLE

Front Roll 13 2 inch Diameter

Cylinder 8 inches Diameter Ratio Cylinder to Whirl 1 to 4.00

Whirl 2 inches Diameter Front Roll Gear 100 Teeth

Change

Gears
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REELING





THE IMPROVED REEL.

This machine is simple in design, well built and light running.

The heaviest yarns can be reeled with practically no vibrations

to the machine, owing to its rigid construction, and the perfect

balancing of the swift. The wheel method of doffing is used,

either plain or cross traverse may be had, also stop me-

chanism to stop the Reel when any desired length of

skein has been reeled from 120 yards to 840 yards.

All risk of soiling the yarn while being doffed is

eliminated by the use of our patented oiling arrange-

ment, applied to doffing wheel.

The spindles are usually made with a uni-

form friction, but an adjustable friction spindle

may be had, if preferred.

The swift is adjustable for 54", 60" and 72"

skeins, and can be arranged to wind 90" skeins also.

Driving Pulleys: 12 inches di-

ameter by 2 inch face, running from

100 to 150 revolutions per minute,

according to the size of skein and

strength of yarn.

Horse Power: 300 spindles per

horse power.

Floor space: width, 2 feet, 2

inches; length, according to the number
of spindles and space as per table of

floor space.

Weights: shipping weight, 90

pounds per foot ; net weight, 60 pounds

per foot.

Reel Spindle.
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REEL STOP-MOTION DIAGRAM.

Page 228



Change Gear Tables,

Reel Stop Motions*

Plain Traverse.
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The Whitin Long Chain
Ouilling Machine.

This machine has merited recognition as an important factor

in the field of textile manufacturing. Through years of develop-

ment and service, it has demonstrated its merit and adaptability

to classes of work for which the ordinary skein process of quilling can-

not be advantageously employed. It has further proven its efficiency

and economy in quilling satisfactorily, all sizes of colored, bleached

and mercerized yarns, also single or double yarns for braiders.

The machine is manufactured with the best of tools and equip-

ment, by skilled workmen and under efficient management. The
excellence of its design is therefore supplemented by the highest

grade of workmanship, while all materials used in its construction

are carefully selected and of the best quality.

Since the introduction of our Quilling Machine to the textile

industry, the long chain process of finishing yarns has come into

almost universal use in velvet, plush, bleached, colored and mercer-

ized yarn mills. This process, in comparison with the methods

still in use in some mills, of winding from a short skein, has a number

of essential points in its favor, among which may be mentioned:

First. The labor expense of preparing the yarn for bleaching,

dyeing or mercerizing is greatly reduced.

Second. The yarn dyed in a long chain takes a more even

shade, showing more lustre and bloom than in the skein process.

Third. The yarn is wound direct from the chain onto bobbin or

quill, ready for braiding or weaving without any intermediate process.

Fourth. The avoidance of burnt or burnished yarn, whereby

the strength as well as the original brightness and clearness of the

yarn is fully maintained.
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Fifth. There is practically no waste in winding, and substan-

tial savings are made in the cost of production, floor space occupied,

and power consumed.

Sixth. The trouble due to "double filling" on re-wound

bobbins is to a great extent eliminated. Should

a "double" occur on our machine, the quill or

bobbin will build a correspondingly larger diam-

eter, rendering it impossible to place the bobbin

in the shuttle. In the skein winder a "double"

does not alter the appearance of the bobbin, and

the weaver, not noticing the defect, places the

bobbin in the shuttle, with a result of a "pick-

out" in the cloth, and the consequent loss of

the weaver's time and the impairment to the

quality of the cloth being woven.

, ,»

U

Seventh. Lapped ends cannot be made,

"IB consequently bobbins wound on this machine

will weave or unwind from start to finish with-

out break of yarn, and also without leaving any

waste on the bobbin.

The Whitin Quilling Machine is a rigidly

constructed frame, consisting of two end stand-

ards connected together by bolster rails and tie

rods, supported by one or more intermediate

Sampsons. The bolster or spindle rails are ar-

ranged in either 5, 6 or 9 tiers, each tier being

fitted with from 25 to 42 spindles, according to

model of frame. The Spindles, which are

from cylinders in back of frame, may be either

our common positively driven type, with bobbin friction drive, or,

if preferred, the Holt and

Seeley patented spindle which

w^e have recently adopted.

The former is best adapted

for the coarser counts of yarn,

whose strength would not be

materially affected by the in-

creasing tension due to the ^,

Common Spindle.

driven by bands
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PATENTED SPINDLE.
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increasing weight of yarn in winding from empty to full bobbin.

With this type of spindle the bobbin is supported on a loose collar

which is frictionally driven from the spindle by means of a friction

washer of flannel or felt interposed between the collar and top of

spindle whirl. The amount of tension imparted depends on the

weights and sizes of washer and collar, and also the weight of the

yarn on bobbin. Owing to

the peculiar construction of

the patented spindle, the

tension of the yarn is not

affected by the weight of

yarn on bobbin, for the

reason that the bobbin is

supported by the spindle,

which is frictionally driven

through a tension collar and

a felt or flannel

washer by a whirl

loosely mounted on

the bolster casing.

By this construc-

tion a constant,

predetermined ten-

sion is imparted to

the yarn, irrespec-

tive of the weight of

the bobbin, thus

rendering this spin-

dle particularly

adapted for winding

fine, delicate yarns.
Friction Drums. jhe spindles are

made to order to fit bobbins suitable for the work required.

In front of each tier of spindles is a guide wire rod holding guide

wires of hardened steel for each spindle. The rods are supported

by inclined bars fastened to the lifting rods of the builder motion,

which controls the length of traverse and style of wind on the

bobbins. This motion is so designed that bobbins may be made

for filling wind, warp wind, long straight wind, long wind with taper
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top, or long wind reversed. The motion has a quick return, which

securely binds the yarn on the bobbin, thereby forming a very

solid and compact bobbin, suitable for subsequent processes.

The shipping motion is operated by the foot of the operative

leaving both hands free for vibrating the reed to separate stuck

ends as they come along in the chain of yarn.

The machine has no complicated mechanisms, one operative

easily tending a machine of 378 spindles.

In operation, the chain of yarn to be quilled is drawn from a

turntable over friction bars to friction drums, stationed about thirty

feet from the frame, which allows sufficient spread to the yarn, and

also gives the operative an opportunity to readily detect a lease or

broken end as it is being drawn up, when the machine may be

stopped to remedy the defect. The yarn passes through the sus-

pended reed, to which the operative occasionally gives a backward

and forward motion for the purpose of separating the ends that may

be stuck together, thus preventing breakage of the yarn. From

the reed the yarn is drawn under a cloth-covered friction roll, which

also serves to catch loose ends. Thence the yarn passes to the

guide wires, and is wound upon the bobbins.

Previous to doffing the bobbins the yarn is depressed by the

operative by means of the doffing mechanism (patent pending)

to a position below the upper flange of the bobbin collars, and then

a few coils of yarn are wound thereon, for the purpose of holding

the ends preparatory to starting a new set of bobbins. From time

to time the waste yarn collecting on this collar can be readily removed

by cutting with a knife along the groove in collar provided for this

purpose.

The pulleys are 10 inches in diameter by 2 inches face; speed

300 to 380 revolutions per minute.

Horse Power: 378 spindles, 2^ inch space machine, consumes

H horse power at 320 revolutions per minute of pulley.
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To suit the varied requirements of the trade in the matter of

sizes and stales of bobbins to be quilled, our machines are made in

six models, as follows:

dlModel
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CARE OF QUILLING MACHINES.

In order to obtain the best results, both in the quality and
quantity of quilled work, it is absolutely necessary that all parts

of the machine be kept as clean as possible. The cleaning of the

machines should be carefully attended to, especially in removing

lint and oil that collects around the parts with which the yarn

comes in contact. Waste must be kept away from the spindle

and friction washer, as a soft quill would be formed if a small piece

of waste should catch under the spindle cap.

At regular intervals the old oil should be pumped out of the

spindle bolsters and refilled with a good light oil. Care should

be taken not to get too much oil in the bolsters, or the yarn will

be stained by the oil thrown by the spindle.

Bands should be made of good strong roving about 100 to the

pound and not put on too tightly.

Guide wires should be carefully examined and renewed when
badly worn.

Badly fitted quills or bobbins are the cause of considerable

trouble, therefore the greatest care should be exercised in their

selection. Whenever an end breaks and runs in double, the operator

should pull it back, for if this is not done faulty cloth will result.

In piecing up, the operator should be careful to hold the ends
lightly until all slack is taken up, otherwise the yarn is wound
on slack and will slub off in the loom, resulting in poor cloth.
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Repairs,

We have issued for the convenience of users of our machinery.

Illustrated Circulars of the Component Parts of each machine
which we build. The various pieces are illustrated in a clear manner,

numbered and named, so that if the directions for ordering repairs,

as stated in circulars, are followed there will be no doubt but what
the orders will be correctly filled, with the least possible delay.

Copies of these circulars have been sent to all our customers, and
extra copies will be sent on application.

The Hands of Machines.

To determine the Hands of our Machines, face the delivery

and note which hand side the driving pulleys arc.

Shipping Directions.

We prefer our customers to furnish directions for shipping

their orders, but if not given and the package is small, we send

by express, if large by freight, selecting the most reliable routes and

the lowest freight rates that can be secured.
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MISCELLANEOUS RULES.

To find the diameter of driving pulley:

Multiply the diameter of the driven in inches by the number

of revolutions per minute it should make, and divide the product

by the revolutions per minute of the driver. The quotient will

be the diameter in inches of the driving pulley.

Example.—Spinning frame pulley 12" diameter at 800 revolu-

tions per minute, countershaft 300 revolutions per minute, what

size counter pulley required?

Answer.—12 x 800 = 9600-^300 = 32 inch diam. counter pulley.

To find the diameter of the driven pulley:

Multiply the diameter of the driver by its revolutions, and

divide the product by the revolutions of the driven. The quotient

will be the diameter of the driven pulley.

Example.—The speed of a spinning frame cylinder is 800

revolutions, what is the pulley diameter of this frame if driven

from a 32" diameter countershaft pulley at 300 revolutions?

Answer.—32 x 300 = 9600 -r- 800 = 12 inch diameter.

To find number of revolutions of the driven pulley:

Multiply the diameter of the driver by its revolutions and

divide the product by the diameter of the driven. The quotient

will be the number of revolutions of the driven pulley.

Example.—A 32" diameter countershaft pulley at 300 revolu-

tions drives a frame with a 12" pulley. What speed will the pulley

run?

Answer.—•32 x 300=9600^12 =800 revolutions.
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To find the width of belt and diameter of shaft to transmit a stated

horse power at a given speed, the following Harpers' short formulae

are convenient:

Leather Belts.

Single belting—1"-2"-3"-4"-5"-6"-7"-8"-9"-10"-12"-15"-18" wide

will transmit i -i- |- I - f -f - I -1 -U-U- U - 1| -2| H.P.

for every 100 feet of velocity per minute. Double belts transmit

\h times as much as single belts.

Rope Driving.

One rope— \"-\"-\\"-\\"-\\"-2" diameter

will transmit \ - \ - i ~ I -^-1 horse power

for every 100 feet of velocity per minute.

Shafting.

Steel Shafting—li"-2"-2i"-3"-3i"-4"-4i"-5"-5V-G" diameter

will transmit | - li-2i -3|-6 - 9- 13-18-24-31 horse power

for every ten revolutions per minute.

To ascertain any length of belt required:

Take twice the distance from center to center of shafting and

add half the circumference of each pulley.

To determine the length of belt when changing the size of one of

the pulleys:

Take the difference between the diameters of the two pulleys,

and one-half the difference, and add to length if the change is to

a larger pulley, and subtract from length if the change is to a smaller

pulley.

To determine the length of cross belts:

Square the diameter of the large pulley and the distance between

centers; add together and extract the square root.

Square the diameter of the small pulley and the distance between

centers; add together and extract the square root.

To the sum of the two roots add one-half the circumference

of the two pulleys, and the total will be the required length.
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NOTES ON BELTING.

In the location of shafts that are to be connected with each

other by belts, care should be taken to have a proper distance

between them. This distance should be such as to allow of a

gentle sag to the belt when in motion.

A general rule for this distance is as follows: 15 feet is a good

average where narrow belts are to run over small pulleys, the belt

having a sag of 1| to 2 inches.

For larger belts working on larger pulleys, a distance of 20

to 25 feet is proper.

For main belts working on very large pulleys, the distance

should be 25 to 30 feet, the belts w^orking well with a sag of 4 or

5 inches.

If too great a distance is attempted, the weight of the belt

will produce a very heavy sag, drawing so hard on the shaft as

to produce great friction in the bearings, while at the same time

the belt will have an unsteady flapping motion which wdll in a

short time destroy both belt and machinery.

Connected shafts should never be placed one directly over the

other if possible to avoid it, as in such case the belt must be kept

very tight to do the work.

The diameter of pulleys should be as large as possible, provided

they do not produce a belt speed exceeding 3000 feet per minute.

Never add to the work of a belt so much as to overload it.

Single belts should be put on so as to run with the grain, or

hair side, next to the pulleys, and so the points of the laps will

run against the pulleys, as the laps on the outside of a belt are

most liable to come apart when the points are run against the

atmospheric pressure.

Double belts should be put on so that the points of the laps

will run with the pulleys, as both sides point in the same direction.
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