. No. 874,714,

_ WITNESSES: A
2 E e f et

V. 8. WESTCOTT & F. W. PO

METHOD OF MAKING WORSTED YARNS.
APPLICATION FILED KOV, 14, 1806, -

&

Suiver Evener
BaLL GiLe Box

DousLE Can Gitt Baox

W k- il ] i e
===

It

i
I O I A
0 T30 0o o0oTy

LI

WO GO

i

CoMBING MacHINE

Caroing MacHInE

PATENTED DEC: 24, 1907.

2 SHEET8—SHEET 1.

O Drawing Rames

Tove SpPinDLE Giee Box

INVENTORS.

ouBLE Can GiLt WergH Box

)
%1
:

= i QJZM X (o Pollon

Y rastin o

JRen ATTORNEYS.



No. 874,714,

=

WITNESSES: »
Ty L ) e

N

8.

S e

PATENTED DEC. 24, 1907.
V. S. WESTCOTT & F. W. POTTER.,

METHOD OF MAKING WORSTED YARNS.
APPLIOATION FILED NOYV. 14,1906.

2 SHEETS—SHEET 2.

§ITTTII

,r

RO e
i

7 | |
WEOE T | N
S A%
s Iy R :
R [
i " INVENTORS.

Vekprog o, Cortarestt
Hraar . ?W‘

T Yeaaw

FFer: ATTORNEYS.



10

15

20

23

‘he pays.
esses the manufacturer falls short of accom-

UNITED STATES PATENT OFFICE.

" VALORUS 8. WESTCOTT, OF PAWTUCKET, AND FRANK W. POTTER, OF CENTRAL FALLS,

RHODE ISLAND.

METHOD OF MAKING WORSTED YARNS.

No. 874,714,

Specification of Letters Patent.

"Patented Dec. 24, 1907.

Application filed quember 14 1906. Berial No. 343,410,

To all whom it may concern.: :
" Be it known that we, VarLorUs S. WEsT-

~cott and FrRank W. PorTER, citizens of the

United States, residing at Pawtucket and
Central Falls, in the county of Providence
and State of Rhode Island, respectively, have

invented a certain new and useful Method

of Making Worsted Yarns, of which the fol-
lowing is a specification. -~ :
In the manufacture of worsted and kin-
dred yarns the aim of the manufacturer is to
produce a yarn of uniform weight for a given
unit of length. These yarns are known to the
trade by numbers, a given number meaning
so many yards per pound on which basis
they aresold. It isof interest, therefore, that
when selling or buying upon a specified or-
der the manufacturer supplies what is called
for and the purchaser obtains that for which
ccording to present wool proc-

plishing his aim with the result, ffom a com-
mercial standpoint, that a loss is entailed
either upon one side or the other. For ex-
ample, if what is known as 36s is ordered
which sells at a given price per pound, al-
though the manufacturer’ ostensibly may

~supply that weight, the order is apt to in-
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clude a lighter or heavier weight; if the
former, the loss is upon the manufacturer,
and, if the latter, upon the purchaser. This
matter assumes additional importance from

the fact that a mill manufacturing woven |
“cloths desires that its products shall be what

they purport to be in weight, and that a

- fabric of 36s, for example, should be of that
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weight of yarn and not lighter or heavier.
When it is considered that a single mill may
order ten thousand pounds, or more, a week,
the difference in money value one way or the
other aggregates a very large amount. The
reason for this variation in weight of a given
standard of worsted yarn is due to the fact
that at present dependence is placed upon
the skill of an operator to average the slivers
as they pass through the gilling process.
Such method followed by two different op-

erators will not be the same within a wide

range. However skilful the operator may
be it is practically impossible to deliver to
the drawing frames a sliver of uniform weight
per unit of length, and consequently the final
spun yarn will vary in weight. According to
the present invention this guess work method
of averaging slivers iseliminated and in place

thereof we introduce into the process a sliver-
evening mechanism between the usual comb-
ing and drawing operations. So far as we
are aware no attempt has heretofore been
made- to_introduce such step in wool proc-
esses. The basis of perfect wool spinningis a
perfectly uniform material upon which to
work, and every step taken toward the pro-
duction of such material tends to an advance
in the art and is of vast commercial impor-
tance. In order to fully appreciate our in-

vention and its relation to the manufacture

of worsted yarns it will be advisable to refer
briefly to the nature of the raw material and
the present day . processes through which
wool is put preparatory to the drawing and
spinning. o

The wool fiber is a tube built up of layer

‘upon layer of scales, the number of scales

bearing & fairly direct relation to the fine-
ness of the fiber. No other textile industry
has to deal with a raw material so sensitive
and so easily injured, wool fiber being more
sensitive and much sooner injured than
any of the vegetable fibers as cotton or flax,
and the tendency should be to maintain its
natural softness, strength and elastizity
unimpaired. Wool is commonly character-
ized by its fine, soft, curly nature, the curli-
ness being due to the spiral structure of the
filaments and is one of its.recognized and
imlportant characteristics. Another valu-
able characteristic of wool is its elasticity
which gives it a softness to the touch which
is retained in the manufactured goods.
Closely related to this is the strength of the
fiber, wool fiber being fully one-fourth
stronger than cotton. ' ‘

The three main classes of wool on the
basis of the staple are (1) carding or cloth-
ing wools in which felting qualities are de-
sired, (2) combing wools in which length of
staple is required and felting qualities not
desired, used for hard spun non - felting
worsteds, and (3) miscellaneous, sometimes
called carpet or blanket wools, long, strong,
coarse wools used for carpets, blankets and
coarse clothing. o :

The present invention primarily relates
to the production of worsted yarns. ' The
first operation in the series of processes is
the sorting of the wool in which the exigen-
cies of the manufacture determine the mode

to be followed. After this comes the scour- .
ing, the purpose of which is to cleanse the
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wool of its yolk, natural grease and dirt.
Much depends upon this as without proper
scouring of the wool it is impossible to card
it properly as the wool will not open freely.
The wool is then passed. through a drier
from which it emerges in tangled masses ina
more or less moist condition. It is then de-
livered to the carding engine, after the opera-
tions of teasing for opening up the masses
and the blowing out of dust and dirt, and
buring to remove burs or motes of any kind.

The carding of wool to some extent dif-
fers from that for any other textile manu-
facture and proceeds upon somewhat dif-
ferent lines. Carding for every other in-
dustry aims at laying the fibers parallel.
With wool the aim is to open the material

. fiber from fiber and to present it in a per-
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“in the wool, and in

30

fectly loose and thoroughly epen condition
without leaning towards any artificial ar-
rangement. Owing. to the want of mechan-
jsm o distribute or equalize any inequality
due to a fault in the carding, such operation
assumed great. importance in the woolen
industry. In fact,in no other textile indus-
try is the carding of the same importance
and required to be done so uniformly as it is
no other industry has
any irregularity such disastrous . conse-
quences. When the carded wool is made
into a thick sliver there is no artificial ar-
rangement of the fibers and the -ends are

" Joosely embedded in the bulk.
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From the cards the sliver passes through
condensing rolls and is wound into a ball.
About eight, or more of these balls are then
put through a washing process to remove
the oil with which the wool was dam ed

reparatory to carding, the wool after dry-
mg being passed through condensing rolls
and emerging in the form of 2 single sliver.
The slivers trom the back washing are in
some mills run through a gill box ‘before be-
ing balled for the combing machine. About
twenty of these balls are then placed on the
combing machine, the flat webs passing
through the combs are drawn in a single

_sliver which is wound into a ball or run ifito a

can. The purpose of the combing is to re-
move noil and dirt and is the final cleaning

_operation preparatory to gilling.

The preliminary operations above noted
up to the combing are commorn to all
manufacturers, but at that point the two
branches of wool manufacture separate.
making woolen yarns the “wool is simply
carded and loosely spun; in making worsted
yarns the wool is combed, gilled,
twisted until it becomes very hard. In
making woolen yarns a short stapled wool
may be.used and a fiber having good felting
qualities is preferred. The opposite char-
acteristics are sought in’ wool to be used in
the manufacture of worsted. .

In the production of worsted yarns the

‘through the teeth of the fallers.

In

874,714

first operation after combing is that of gilling -
the object of which
lay them parallel. The machine ‘by. which
this is accomplished consists of a pair of feed
rolls which catech the_ wool, amf a pair of

is to level the fibers and

70

drawing rolls -which draw it forward over -

steel bars, called fallers, covered with pro-
jecting steel pins. These machines are
erally used in sets, each successive machine
having pins on the fallers finer and more
closely set than the preceding.. In opera-
tion there is a steadg and constant drawin.

of the wool -away from the feed rolls ang
The prod-
uct from each gill box is condensed into a
sliver which is received in cans or rolled into
a ball. After the combed material has been
gilled it is put through the drawing frames,

‘and then spun. The spun yarn is rolled,

warped, beamed, sized or otherwise prepared
for weaving. :

As compared with the foregoing, cotton

processes involve merely the operation of
picking, carding, drawing; slubbing, roving
and spinning. In wool processes wholly
different conditions qbtain not only. in the
characteristics of the fibers, but in the oper-
ations preliminary to drawing and spinning.
The tangled masses of wool received “in the
grease’”’ and passing through geveral wash-
ings before combing presents conditionsnot
met with in the treatment of cotton. In the
latter the material is in practically dry, floccu-
lent masses the fibers of which readily lend
themselves to the parallelizing action of the
cards, the resalting slivers passing immedi-
ately to the drawing frames, or preparatory
thereto through. an evening mechanism.
With wool, on the contrary, the. manufac-
turer has to deal with more or less moist, com-
pact, tangled masses which are delivered to
the cards and emerge therefrom in a sliver
having no artificial arrangement of the fibers
and muast pass through several elaborate op-
erations of combing and giling preparatory
to drawing. So far as we are aware, it has
not been considered feasible, at least no at-
tempt has been made, to reduce the wool
glivers between the combing and  drawing
operations to a uniform weight, except by
the guess work method before referred to of
averaging by hsnd the slivers as they pass
through one of the gill boxes. Such method
is unsatisfactory and wholly unproductive
of the desired result. The desirability of an
evener mechanism in worsted processes has

| long been felt and .we believe that by the
drawn, and’

machine herein described that want has been
met as it is well adapted to the peculiar con-
ditions obtaining in such processes.

We will now describe b ﬁ reference to the
accompanying drawings the relation of the
evener mechanism to the other parts of a
mill and particularly its relation to one of the

gill boxes.
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75

80

85

90

95

100

105

110

115

126

125

130



‘more or less diagrammatic manner.several

874,714

Tn the drawings Figure 1 iflustrates-in a

of the machines employed in a mill for the

_production of worsted yarns, & sufficient

~of Fig 2.
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* drawn through
rolls in the form of a sliver having the fibers
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number of these machines being shown to.

explain: the place occupied by the sliver
evener in the series of operations; Fig. 2 is a
central vertical section partly broken away
through a combined sliver evener and gill
box on the plane of the line 2—2 of Fig. 3;
and Fig: 3 1s an end elevation of said ma-
chine looking in the direction of the arrow

Similar Teference nmumerals indicate simi-
lar parts in the several views. \
_The several machines illustrated in, Fig.'1
are-of known construction except the com-
bined sliver evener and gill box and, there-

fore, only the latter will be specifically de-

scribed, so far as may be required, it being
understood that the particular types of ma-
chines illustrated are selected solely for de-
seriptive purposes. Referring then to Fig.: 1
the numeral 1 designates a traveling flat
carding engine through which the wool
passes in a thin, gauze-like web which is
a trumpet and condensing

in no ‘particular or artificial arrangement.
This sliver is balled and after the back wash-
ing, the wool passes through a combing ma-

chine 2 to remove noil and dirt, and in some-

cases through a gilling and balling operation
preparatory to combing. The slivers from
the combing machine are then passed
through several crossings and redrawings-in
gill boxes in order to lay the fibers parallel,
and by running several ends into one-to re-
duce as much as possible the thick and thin
Elaces to produce-a level yarn.

efore referred to four gill boxes are em-
ployed through which the slivers-are passed
as follows. About thirty ends from the
combing machine are drawn through a
double-can gill box. Eight or ten ends from
the first gill box are then drawn through a
ball gill box, the resulting single sliver being
rolled into a cylindrical ball about nine
inches across. From eight to ten ends from
this latter gill box are then run into one
through what is termed a double-can gill
weigh box. It is at this point that the oper-
ator by introducing a greater or less number
of ends, and by close attention to the slivers
with respect to thick and thin places, at-

tempts the production of a sliver which shall |
approximate toward some degree of uni-

formity in weight. . Experience is the only
guide and at best it is mere guess work and
wholly unsatisfactory, it being impossible
by such method to produce a sliver, and con-
sequently a yarn, of uniform weight. The
results are shown by variation in a yarn of
%-ifv'en count of anywhere between five and
teen per cent. in weight.

In the mill

. g
The slivers from the third gill. box are re--
ceived:in-cans which-are weighed and two or
more ends therefrom, approximating the
same weight, sre Tun into one through a two-
spindle gill-box. - The slivers from this-last
gill box are wound on spools which supply
the drawing frames, the number. of drawing’
operations depending upon the count of yarn:
required. - From the drawing- frames the
rovings go to the spinning frames for the
final operation in the production of the yarn.
By the introduction of a sliver evener: mech--
anism into-this series of operations the aver-
aging of the slivers as they are run through
one of the gill boxes by the operator is-done
away with. Instead of depending upon ex-
perience as & guide with its attendant un~
satisfactory. results we are enabled to:pro-
duce a sliver for the drawing frames which is-
substantially uniform in weight for a unit of
length. Owing to'the nature of the comb-
ing and drawing operations the evening of
the sliver must be effected between the two,
and we have illustrated the evener mechan-
ism as between the first and second gill box,
and for convenience of operation have at-
tached it to the latter. This; however, is not-

_absolutely essential as the evener mechan-

ism may be .separately mounted. It-is of
advantage to locate tﬁe evener before the
double-can gill weigh-box for the reason that
the operator on that machine is enabled to
supply it with a given number of slivers, and’
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as-each individual sliver is of substantially .

uniform weight the resultant sliver from the
last - named machine will. be of uniform -
weight. With this arrangement the first or
double-can gill box designated by the nu-
meral 3; the double-can gill weigh-box 5;
the two-spindle gill box 6; and the drawing
frames 7 remain as heretofore both as to con-
struction and yelative positions. The com-
bined: sliver evener and ball gill box 4 which
assumes the position of the ball gill box here-
tofore used will now be described. :
In a companion application filed of even
date herewith Serial No. 343,411 we have de-

“scribed the combined evener mechanism and

ball gill box in detail.” The present applica-
tion relating only to the method of making
worsted yarns, we do not deem it necessary
to more than illustrate a part of the said ma-~
chine as it is given only for the purpose of
calling attention to what has been done in
practice. :
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Referring ‘now more particularly to Figs. 2

and 3 the numeral 8 désignates the frame of
the machine. Atthebackthereof is anevener
roll 9 and drawing rolls 10 and 11 supported
in suitable bearings. These rolls are geared
together and the evener roll connected with
the driven member of any suitable form of

125

variable speed motion through a shaft 12.~

Said shaft. carries a bevel gear 13 meshing
with a similar gear 13’ on the shaft of which

180 °



is keyed a spur gear 14. The latter through
an intermediate 15 is connected to a gear 16
on the shaft of the evener roll 9. On the op-
posite end of said shaft is keyed a spur gear
17 which through an intermediate is connect-
ed to a gear, not shown, keyed on one end of

" the shaft of the lower roll 10. On the o po-
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site end.of said latter shaft is a gear 18 which

through the intermediate 18’ is connected to

the gear 18’/ on the shaft of the lower roll 11.
The evener roll 9 is provided with a series
of peripheral grooves 19 adapted to receive
without binding upon the side walls thereof a
corresponding number of detector disks 20
revolubly supported on studs carried by
yokes 21. These yokes carry upwardly ex-
tending rods having a knife edge upon which
saddles 22 are supported, the latter in turn
supporting the upper saddle 23 which is in
engagement, through an intermediate knife
edge 24, with the under side of a lever 25.
These parts are so constructed and adjusted
that in the absenceé of 2 sliver a given disk 20
will rest upon the bottom of its groove 19 of
the evener roll, and when a sliver is passing
through the evener roll any variation thereof
from a normal weight will be indicated by the
rising and falling movements of the disks 20,
such movements being communicated to le-
ver 25 through the system just described.
Lever 25 is fulcrumed on a knife edge 26 car-
ried by a stirrup attached to a bracket of the
frame, andisbalanced by an adjustable weight
27. The outer end of the long arm of lever
25 is adapted to support adjustably therein a
vertical rod 28 which is connected to a fric-
tion wheel, not shown, of the variable speed
motion, the position of said wheel determin-
ing the speed of the driven member which in
turn determines the speed of rotation of the
evener roll 9 and drawing rolls 10 and 11.°
The screw gill box, through which the sliv-
ers are passed as they leave the drawing rolls
10.and 11, comprises two sets of drawing rolls
29 and 30 Whic% are driven at constant rates
of spéed. Asshown in Figs.1 and 3 the shaft
of the lower one of the front drawing rolls 30
is connected through a belt 31 with-the power
shaft. - On the opposite end of the shaft of
said roll is a spur gear, not shown, which is

connected through the intermediate gears 32

with a gear 33 keyed on the shaft of the lower
one of the rolls29, these gears being so related
that the rolls 30 are driven at a speed abgit
five times as great as that of the rolls 29.. The
drawing rolls 10, 11, 29 and 30 have their sur-
faces corrugated, and between the front rolls
30 is passed an endless apron 34 of soft
leather.

‘The fallers 35 are of the usual type and are
moved forward and backward by screws
driven through a suitable train of gears. The
drawings show one of two gears 36 keyed on
opposite ends of the shaft of the lower roll 30

65 and these are connected through intermedi-

)
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ates 36" to spur gears 37 on the shafts of the
lower screws 38. The upper screws 39 are
driven through gears 40 meshing with the
gears 37.

The slivers as they pass through the draw-
ing rolls are spread into a practically con-
tinuous web, and after passing through the
drawing rolls 30 this web is gathered by a
trumpet 41 into a sliver which is rolled into a
cylindrical shaped ball 42 at the front of the
machine. The issuing sliver is wound on a
spindle 43 having bearings in blocks seated in
guides 44. The ball rests upen corrugated

rolls 45 revolubly mounted in a carriage which -

is reciprocated transversely of the machine
through a crank disk 46, the latter being ro-
tated through a train of gears 47 driven from
the lower of the rolls 30 by a chain 47’ or
other connection.

When a sliver evener is used in the connec-
tion above describéd the evener-roll 9 will-be
provided with four grooves each adapted to
receive and unite two or more ends into one,
the balled sliver being the result of the union
of the eight or more ends received from the
double-can gill box. The slivers from the
latter, one of which, designated 48 is shown,
are fed from the cans and delivered through
suitable guides to the grooves of the evener
roll. -They pass thence through the drawing
rolis 10, 11 and 29, fallers 35 and front draw-
ing rolls 30 to the balling mechanism. As
the slivers pass through the evener roll they
are confined on all sides, that is between the
bottom and side walls of the grooves of said
roll, and the detectors. The latter bear di-
rectly upon the slivers and being yieldingly
mounted in a plane transverse to the plane of
fixed confinement it follows that the de-
tectors will respond instantly to any varia-
tion in the Weigﬁt of the corresponding sliver,
whether that variation is in a vertical or a
transverse direction. The several parts of
the machine described are adjusted primarily
for a sliver of normal weight so that an in-
crease above or a decrease below the normal
will effect a rising or falling movement of the
corresponding detector disk, the result being
to automatically lessen the speed of the rolls
9, 10 and 11 if the sliver increases in weight,
thereby permitting the uniformly rotatin

rolls 29 to draw the sliver down to normal"

weight. If there is a decrease below the nor-
mal when the sliver enters the evener roll the
speed of said roll and of the drawing rolls 10
and 11 will be automatically increased above
that of the rolls 29, so that the amount or
weight of material entering the rolls 29 is
substantially uniform under all conditions.
The sliver which is rolled into the ball 42 is,
therefore, of substantially uniform weight
for a given unit of length, and if the double-
can gill weigh-box is o be retained by rea-
son of the necessity for another gilling opera-
tion, the operator is merely called upon to
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keep that machine supplied with the neces-
sary number of ends, being relieved entirely
of the work of averaging the slivers. It fol-
lows that the drawing frames will be supplied
with spools from the two-spindle gi_ﬁ box
carrying a uniform sliver, and that the rov-
ings from the drawing frames will be of like
character as to weight for a given count of
varn. The commercial importance of this
has been pointed out and can hardly be over-
estimated.

In the foregoing description we have as-
sumed the retention in the process of the
third gill bex, but in practice this may well
be omitted, thus effecting a further saving of
time and labor. This is because of the
drawing of the slivers in the evener mechan-
ism by the back rolls 10 and 11, the relation
of these rolls and the evener roll to the rolls
29 being such that there is ‘‘a draft of three,”
that is a given unit of length of sliver enter-
ing the evener roll is drawn to three times
that length upon entering the rolls 29.
While we have paid special attention to the
evening of the sliver this drawing by the rolls
10 and 11 is of importance although rela-
tively secondary. Xs it in a manner sup-

plements the parallelizing action of the ball

gill box, the double-can gill weigh-box may

be omitted and the slivers taken directly

{)rom the ball gill box to the two-spindle gill
0X.

"The term ‘““worsted yarn’’ as used herein
is intended to cover not only a yarn made
from the wool of the sheep, but mohair and
kindred yarns requiring a like treatment pre-
paratory to the spinning operation. Also
we do not wish to be limited to any specific
details of mechanism employed in evening
the yarn, that illustrated being given solély
for the purpose of description. '

While we have described the entire opera-
tion of producing a worsted yarn and have
laid stress upon the commercial importance

S

of producing a ysirn of uniform weight for

a given unit of length, and have illustrated in

‘the drawings an entire mill, or such parts of

it as are essential to an understanding of the
invention, it will be understood that the tops
from the ball gill box constitute a regular
article of manufacture and trade and that
the production of a sliver of uniform weight
bétween the combing and drawing opera-
tions is the basis of uniformity in the final
product. ’ : _

What we claim and desire to secure by

Letters Patent is:—
1. The herein described process for the

production of worsted yarns comprising the
evening of the sliver preparatory to drawing
and spinning.

- 2. The method of producing a yarn of wool
of substantially uniform weight for a given
unit of length comprising the. automatic
evening of the sliver preparatory to the
drawing operation.

3. The herein described yarn process com-

prising the usual carding, combing, gilling, -

drawing and spinning operations, and an in-
termediate process connected therewith for
evening the sliver-to a substantially uniform
weight for a given unit of length.

4. The herein described yarn process com-
prising the usual carding, combing, gilling,
drawing and spinning operations, and as a

‘'step intermediate the combing and drawing

automatically evening the sliver to a sub-
stantially uniform weight for a given unit of
length. : ,

In testimony whereof we have hereunto

signed our names in the presence of two sub- -

scribing witnesses.

"VALORUS S. WESTCOTT.
FRANK W. POTTER.

Witnesses: ;
Cras. H. Hypg,
Francis H. WASHBURN.
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