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1o @ZZ whomy it may concern:

Beitknown thatI, AARON METCALF, a sub-
ject of the King of Great Britain, 1'951(:‘11110* at
Preston, in the county_-of LaneaSter, En'gla-nd .
have invented certain new and useful Im-
provements in the Art of Spinning and T'wist-

- ing Fibrous Materials and in Machinery
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Therefor and I do hereby declare the follow-
ing to be a full, clear, and exact description
of the 1nventlon sach as will enable others
skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to letters
and figuresof referencemarked thereon,which
form a part of this specification.

This invention has relation to the art of
spinning fibrous materials; and it has for its
object the provision of means whereby the
cost of spinning such materials is greatly re-
duced and whereby yarn or thread for weav-
ing can be obtained, as well as yarn or thread
especlally adapted as a weft for so - called
‘““napped” fabrics and for other purposes.

This invention resides, essentially, in the
mechanism for carrying out a novel and im-
proved method of spinning fibrous materials.

Theimproved method of spinning consists,
essentially, in separating .the bels from a,

lap, sliver, or fleece and feeding the separated

fibers onto a revolving conical or tapering
surface, to which they are caused to adhere
and to adhere to one another, and whereby

a conical or tapering fibrous sheath is formed
-on said sarface, the smaller or pointed end of

which when drawn off will be twisted into
yvarn or thread, which may then be copped or
further Lw1sted and then copped or wound on
bobbins, as required.

I do not intend to claim herein the method
of spinning just described, as this forms the

- subject-matter of a .ssepamte application for

45

<

patent, filed Septembet 5, 1901, Serml No.
74: 397.

That my invention may be fully understood |

I will describe the same in detail, reference
being had to the accompanying dl".-.-LWlnﬂ“b, in
whlch—

Figure 1 1s an end elevation of a spinning-
mdchme organized in accordance with my in-
vention.
parts of the mechanism being removed and
showing in dotted lines the “mechanism lo-

IFig. 2 is a top plan view thereof,

cated above the mauehme in IFig. 1.
a fragmentary sectional elevamon of the ma-

chine, showing means for feeding a lap of

- Kig, 318

55

fibrous mateual of sufficient Wldth to supply

fiber to a number of spinning-spindles. Fig.

4 is a fragmentary sectional elevation show-
ing the spinning-spindlesarranged vertically.
Fig. 5 is a fragmentary longitudinal sectional
view through the spinning-spindle rail.

tion of Iig. 5. Iig. 7 is a fragmentary top
plan view of IFig. 6, and Fig. 8 is a fragmen-
tary vertical section on' line x x of-said Fig.
5. Fig. 9 is a view similar to FKig. 5, the
toothed eylinderand itscasing being removed,
showing a spinning - spindle devoid of the

| tw1s1311:1g—p1 ongs and a modified arrangement

for appressing the shell or presser—bm to the
feed-roller, Figs. 6 to 9 being drawn to an en-
larged sea]e Fw 10 is a 51de elevation, and
Fw' 11 a top plan view, of the GOpleﬂ" mo-

tlon

Similar symbols of reference indicate like

parts wherever such may occarin the figures
-of the drawings above described.

Fig. .
6 is a fragmentary left-hand sectional eleva- -

6o
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Referring more particularly to Figs. 1 and

2,the operating mechanism is supported from
a suitable frame F, and 8§’ indicates the over-

head main driving -shaft driven from any
| suitable prime motor by belt B'.

Saidshaft S’

30

carries a sleeve s', loose thereon and carrying

-a fast and loose belt-pulley P and P’%, respec-
tively, and a grooved pulley p'. Adjacent to

fast belt-pulley P is a second belt-pulley P,

fast on shaft S’, both pulleys adapted to be = -
driven atone and thesame time or independ -

ently of each other by one and the same prime-

motor belt B, and to this end the width of
the belt-rims of said two pulleys P and P’ is
about the same as that of the loose pulley P?
and the same as the width of the driving-
belt B'.

On the left-hand end of shaft S, Fig. 2, is
secured a belt-pulley P?andon the rlﬂ‘hb-hand
end a grooved pulley 2.

Q0

The gr()()ved pul- -

ley p' on shaft S’ is connected by cord or rope -

with a pulley p on the shaft S*of the toothed
cylinder C. 'I'he grooved pulley p° is con-

nected by cord or rope with a like pulley p*
on tin roller R, which drives the spinning-
spindles S by means of cords connected with
The tin roller

the whirls W on said spindles.

100
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R is loosely mounted on its shaft s% which | by and through the belt-pulleys P3and p'® the

latter carries at one end a belt-pulley p,
belted to pulley P? on main driving-shaft S,
and said shaft s* carries at its opposite end a
worm 2¢ In gear with a worm-wheel ' on an
inclined shaft s, carrying at its lower end a
vevel-gear g, geared to a similar gear ¢’ on

shafts,thatdrivesthelowerdrawing-off roller

7, Sald shaft carrying a pinion 2 in gear with
a pinion 3 on the shaft or journal of the up-
per cooperating drawing-roller+’, oraseries of
such rollers ', one for each spindle, may be
used, as shown in Figs. 2 and 7, in which
case the upper rollers may act by their own

‘welght orbe weighted or acted on by pressure-.

springs in a well-known manner.
The toothed cylinder - shaft S? carries a
worm w* in gear with a worm-wheel 2° on a

counter-shaft s°, on the other end of which is

secured a worm 10*in gear with a worm-wheel

w” on the shaft or journal s%of the feed-roller |

7%, Onthe otherend of the said shaft sf is se-
cured a pinion 4 in gear with an idler 5,which
latter 1s in gear with a pinion 6 on the shaft

of the foremost drawing-roller 7° of a pair of |

such on the feed side of the machine, said
roller-shaft carrying at its opposite end a
pinion 7, gearing with an idler 8, meshing with
a pinion 9 on the lower drawing-roller 7t of
the rearmost pair of such, the shaft of the
latter roller carrying at its opposite end a
pinion 10 in gear with an idler 11, meshing
with a pinion 12 on the shaft of the lower

feed-roll 7° of the intermediate pair of such,

the upper codperating draft-rolls 2 being
weighted in a well-known manner.

Below the driving-shaft S’ is arranged a
belt-shifting bar B, having endwise motion
in suitable brackets and carrying the belt-
fork 0,sald barhaving a pin oun its under side
engaged by the forked end of a radial arm o
on the upper end of a vertical shifting-rod A,
provided with ahand-levera’, so that by turn-
ing sald rod the driving-belt can be shifted
from the loose pulley P?® onto the pulley I or
onto both pulleys P and P'. The shifting-
rod A also carries a forked shifting-lever a?,

engaging the hub of worm-wheel 1% feath-

ered on the shaft s% of the feed-roller 73,
whereby said wheel can be shifted into and
out of gear with its worm .

The object of the above-described driving
mechanism is to provide-means whereby the
operative parts of the machine can be put
successively in operation or thrown out of op-

‘eration in the order in which they should be

started and stopned.

By shifting the driving-belt first onto the
pulley I” the toothed eylinder C will be set in
motion through sleeve s" and pulleys p and
p', and through the gearing w? w? wt w” the

feed-roll »* will be set in motion, and there-

through and through the described gearing
4 to 12 the three sets of draft-rollers will be
started to feed the lap or laps or slivers to
sald feed-roller 7%, 'The driving-bel$ is then
shifted to drive both pulleys Pand P’, where-

tin roller R, that drives the spinning-spindles
S, and the tin-roller shaft s are set in motion,
and through the latter and the gearing w, ',
¢, and g’ the drawing-off rolls » and ' are set
in motion. _ _ |

It 1s obvious that by reversing the order of
shifting of the driven belt B’ first from pul-
ley P’ onto pulley I? and then onto loose pul-
ley P?the order in which the operative mech-
anisms will be stopped relatively to the order
in which said mechanisms were started will
be reversed, the rotation of the toothed ecyl-
inder C being stopped last. | |

The spinning-spindles S are cone or taper
spindles at the ends and may have at their
pointed end two twisting-prongs 13, Figs. 3,
9, and 7, though this is not absolutely neces-

sary, as sald spindles may simply terminate

in & point, as shown in Figs. 4 and 9.
1'he taper portion of the spindles - may be

70

380

35

roughened, Figs. 3 and 9, or may have a

spiral-groove formed therein, Fig. 5, to cause
the fiber to more readily adhere to thespindle;
but practice has shown that this is not abso-

lutely necessary, and the spindle may have

a perfectly smooth taper portion, Fig. 4,
whereon the fiber is collected and spun or
twisted into yarn or thread.

EFrom Kig, 2 it will be understood that any
desired number of spindles S within proper

limits may be used in one and the same ma-

chine, and these spindles are mounted to re-
volve in bearings in a rail B% which I call
and which will hereinafter be referred to as
the ““spindle-rail,” said bearings having a re-
movable cap-plate " and each spindle carry-
ing a whirl W, corded to the tin roller R.
Lach spindle Sis mounted to extend across
the top of a chamber B3, formed in the spin-
dle-rail B%, which chamber in eross-section—
. e., at right angles to the spindle—tapers
thereto, as shown in dotted lines in Fig. 6
and in full lines in Fig. 8. The rear wall (?
of said chamber curves forwardly to the base
of the cone or taper portion.of the spindle S,
while the front wall 6% is inclined forwardly
and then rises vertically to the point of said
spindle, the spindle-rail having a forwardly-
projecting ledge, in which is formed a chan-
nel 6* for the passage of the yarn or thread.
To the rear face of the spindle-rail B? are
secured vertically-grooved brackets b’ for the

arms ¢ of which is commonly termed the

““shell” D, that appresses the lap or sliver or

slivers onto the fluted feed-roll % said arms

d being slotted vertically and secured to their
brackets by means of a screw-bolt and nut
d’', whereby the shell D can be adjusted rela-
tively to the feed-roller, as may be necessary
to the proper feed of the fibrous material.

~ Instead of the described arrangement I pre-
fer to use the arrangement shown in Fig. 9,
wherein the arms d of shell D are shown as ad-
justable on bolts d', provided with bar d?, fit-
ting a cavity in shell D and having a leaf or

QcC
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or bar and the shell, whereby the latter is
held yieldingly to the feed-roll 7% Below

each chamber B2 in the spindle-rail B? is se-

cured a casing c¢', inclosing the toothed cyl-
inder C, said casing being preferably, though
not necessarily, eccentric relatively to said
spindle, Figs. 4 and 9, its rear wall extending

‘upwardly and eurvmﬂ' toward the feed- roller

7% into the line of feed of the lap, as shown at
c’, Figs. 4 and 9, such lap then forming a
closure for the rear open end of said casmg
when the machine is in operation.

The cylinder may have straight teeth or
spikes ¢, or said teeth may have a slight in-
clination in the direction of rotation of the
cylinder, which is divided by means of rings
or circular flanges ¢® into a number of toothed

sections corresponding with the number of
spindle-chambers B°in spindle-rail B? said |

flanges ¢® forming the lateral walls of the

lower open end of chambers B? and also di- |

viding the casing ¢’ into corresponding cham-
bers, said casing, with a view to simplifying
the construction, extending the full length of
the spindle-rail B? thus avoiding the neces-
sity of a separftte casing for each spindle-
chamber.

The splndle chambels B3 and the rear wall
b? of which is eccentric to the axis of rotation

of the toothed cylinder C, as shown, are in

fact mere fiber-ducts, and W111 hereinafter be
SO referred to, said ducts leading from the
casing ¢’ of the toothed cylinder C in the di-
rection of rotation of the latter and are open
at top along the taper end of the cone as well
as at their lower rear end, so that when the
toothed cylinder is rotated a partial vacuum
will be formed in said duects and an air-cur-

rent induced therethrough; but to prevent

fibers from being carried out of the ducts I
provide a cover E, hinged to spindle-rail B?
at ¢ and having an opening in its top cov-
ered with a foraminous material €', as wire-
gauze, the front wall of said cover having
an opening or recess ¢ through which the ta-
per end of the spmdle S projects.

To the forward projection of the spindle-
rail B® are bolted arms /%, that carry the bear-

pair of such, the lower feed-roller r being
geared or not, as hereinbefore described, with
the worm v on tin-roller shaft s°. |

The operation of spinning will be readily
understood. The fibrous material may first
be formed into a lap of such width as to be
fed to each toothed-cylinder section C, Fig. 3,
such lap being divided by the circular ﬂanﬂ'e
¢® into shvers, and when such a lap Lis used

it is wound as usual into a roll and acted

upon by unwinding-rollers [ /', Fig. 3, in the
usual manner and passes thence over a feed-
table ¢ to the feed-roller r*, which feeds it to
the toothed ecylinder C, whereby it is torn
and the fibers separated and thrown by cen-
trifugal action toward or to the taper por-
tion of the spinning-spindles S, the feed of

i

&

the fibers to said spindles being assisted by

the current of air induced through the fiber-
duet B?, as above set forth. The fibers ad-
here to the spmdle and to each other and a
shell of fiber is speedily formed, which when

drawn off, by hand first and then by the draw-

ing-off rollers 7 and 7', is twisted into yarn
or thread either by the mere rotation of the
spindle or by the combined rotation and the
twisting-prongs 13, such twist being in a sense

70

put in from the inside of the tapering fiber

shell, so that a yarn or thread is produced
having oneend of the fibers loose or untwisted
and pm]ectmﬂ'from such yarn or thread, such
yarn or thread being eminently smtable as a
weft for those fabrics which have a nap and
are known as ‘‘flannelette” and other pur-
poses.

If the yarn or thread to be spun 18 to be
smooth, then 1 apply to the front wall of the
cover E for fiber-duct B? a pressure-plate &2,
Fig. 9, bearing lightly on the point or deliv-
ery end of the spindle S, whereby the loose
or prOJeetmn- fiber ends are emoothed down
and twisted in.

I have hereinbefore stated that a single lap
of sufficient width tosupply all of the spindles
with fiber may be employed. 'Thisof course
can only be done with ‘a limited number of
spindles, and to avoid this 1 prefer to first
convert the fibrous material or the lap into
slivers and feed the same from the usual cans
C', Figs. 1 and 4, to the sections of the toothed
cylinder C, one or more of such slivers L’ be-
ing fed to each cylinder-section C, in which
case I use the feeding devices described, and
shown in Figs. 1, 2, 4, and 9. -

If the speed of the drawing-off rollers 7 and
r' is fixed, the thickness or counts of the yarn
or thread will be determined by the speed of
the feeding device, and, if desired, when not

too hard twisted the yarn or thread may be

carried to well-known drawing-out or reduc-
ing rollers and reduced to the extent desired
before receiving the final twist.

From the drawmﬂ-oﬁ rollers r and r the -

thread or yarn ¥4 passes to the copping mech-

-anism, which I will now describe, reference

being had to Figs. 1 and 3. A shaft I car-
ries radial arms h, connected by a wire A/,
which I may call the *‘counter-faller,” one or
both of said arms having a cam projection A?
at the hub on which bears a spring 72 on a bar
I,that is polygonalin cross-section and is free

to turn-on journals 7%, having their bearings

in-standards fon or secured to the main frame
K, as shown in Fig. 1, in which standards the
faller-shafts also have their bearings, and K
is the faller-shaft,carrying radial arms /,con-
nected by faller wire or rod &'. The yarn or

| thread may be passed over the counter-faller

wire h' and under the faller-wire &'; but this
requires the use of both hands, to :;wmd which
I provide the faller-wire with a hook or curl
k*, Eig. 1. 'To the upper face of bar I is se-

cured a leaf-spring ¢, one for each copping-

30
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spindle, the free end of which spring has
bearing on the tip of the shell T upon the said
copping-spindle.

The copping-spindles S® are in a well-known

manner stepped in a spindle-rail 14 and

-guided in a guide-rail 15, said spindles S°, car-

rying a whirl 16, driven by cord from a tin

-roller or R*, which may be driven by belt and

IO

I35

20

25

pulleys from the drawing-off-roller shaft R2

The tapering shell or tube T, on which the
yarn or thread is wound, is by preference a
sheet-metal tube and has at its base or larger
end a flange 7', fitting a friction-disk 17 on the

~copping-spindle S% whereby said tube T is

caused to revolve with said spindle.

IFfrom the arrangement of the faller and
counter-faller wires &' and A’ and the con-
struction of the counter-faller, together with
the bar I and its springs, it will readily be
seen that when the drag or tension of the
yarn or thread pulls the counter-faller /7
downward the pressure of the cam 7/* on
spring ¢ is reduced, and hence also the pres-
sure of the springs ¢’ on the copping-spindles
S°%, thus giving less drag upon the threads or
yarns, and to prevent the displacement of the
tips of said spindles I form on the under face

- of the free end of springs 7' a recess 722
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The thread or yarn is distributed on the
cop-tubes T by means of a novel copping-mo-
tion,which I will now describe, referring more

particularly to Figs. 10 and 11, part of said

motion being also shown in Figs. 1 and 3.

One of the faller-arms /& has pivoted thereto

an actuating-bar N, made in two parts ad-
justably secured together by providing one
or the other part with a series of bolt-holes
1’y a well-known mode of adjusting a flat bar
as to length, said bar being guided in a suit-
able guide-bracket ' on the main frame F.
At its lower end the actuating-bar N carries
a roller n, that has bearing upon the upper
edge of an arched bar O, composed of two seg-
mental links o o, articulated together at o',

and each link has at its free end a pin 18,

that projects into a slot ¢, formed in two
standards Q Q’, rising from a plate ¢/, that
has sliding motion in a bed-plate ¢* on the
floor. These slots ¢ have an upper and a
lower portion 19 and 20 at an angle to an
intermediate vertical portion, the angular or
inclined terminals 19 and 20 of the slot ¢ in
standard Q' diverging from the like termi-
nals in the standard Q, and the aforesaid pins

13 bear on the upper faces of two plates U

and U’, which I call the ‘“shaping-plates”
and which are rigidly connected together or
formed integral with a basal portion ', that
slides freely into a groove in the slide-plate
q',said shaping-plates U U’ being, above their
base, of substantially triangular form, the in-

clines v being from left to right, Fig. 11, or

crosswise of the machine from front to rear,
IFigs. 1 and 3. These shaping - plates may
have their inclined edges w so shaped as to

689,556

pin 18 on the ends of the links o of the curved
or arched bar O, as shown in Fig. 10.

To the rear slofted standard Q is pivoted
one end of a connecting-rod 2, whose oppo-
site end is pivoted to the pin of a erank «®on

70

a shaft u*, which may also be driven from the

drawing-off-roller shaft.

From the slide-plate ¢’ rise two standards
21 and 21/, in which revolves a screw-spindle
S°, that worksin the correspondingly-threaded
bore of a sleeve 22 on an arm projecting lat-
erally from the shaping-plate U’, whereby the
position of theshaping-platesrelatively tothe
slide-plate ¢’ is changed. The screw-spindle
S° carries a ratchet-wheel W3 at its forward
orouter end. Detween the ratchet-wheel W?
and standard 21 the screw-spindle S° carries

a radial arm 23, loose on said spindle and bear-

ing on the upper edge 24’ of a plate 24, which
upper edge 1s inclined erosswise of the ma-

chine, or from the front end to the rear end

of said plate, IFigs. 1 and 3, and may have a
separate foot portion 24" or may rise from a
projection or extension of the base-plate ¢?
of the copping motion, and to the aforesaid
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arm 23 1s pivoted a pawltwenty-five timesin

engagement with the ratchet-wheel W9, so
that when the shaping-plates U and U’ are
reciprocated with slide-plate ¢' through the
crank «° the arm 23 rides to and fro and up

and down on the inclined edge of plate 24,

and thus imparts a step-by-step rotation to

the ratchet-wheel W°, whereby the shaping-

plates are gradually displaced relatively to
slide ¢'.

The operation of the copping motion is as
follows: In starting, the pins 18on linked bar
O lie at the bottom of the slots g in standards
QQ and Q" and the thread or yarn is wound to
form the bottom of the cop, and when said
pins pass into the vertical part of said slots

| the bottom of the cop has been formed and

the middle or cylindrical portion of said cop
is being formed. Atthe beginningof the cop-
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ping the link-bar is drawn out to its greatest

extent—that is to say, the curve is flattened—
and as said links approach each other as they

pass from the lower diverging portions 19

into the Intermediate parallel vertical por-
tions of the slots g the curvature of the
link-bar O is gradually increased, thereby
increasing the lift of the actuating-bar N,
connected with the faller-arm %. As the
pins 18 pass from the parallel portion of
slots ¢ into the upper diverging portions 19
of said slots the middle portion of the cop
will be completed and the upper cone portion
thereof will be formed, and as the links of the
bar O are gradually drawn out again the lift
of the connecting-bar N will again be re-
duced. During these operations the appli-
ances mounted on slide-plate ¢’ will be recip-
rocated by the erank %*® and connecting-rod
u®, pivoted to standard Q, whereby a vertical
reciprocating motion is imparted to the afore-

allow of a different upward movement to each | said connecting-rod N and the thread or yarn
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building up.of the cop the sha,pmn‘-pla,tes U
and U’ are displaced, as above stated, in a
direction from left to right, Fig. 11, or from
the front to the rear side of the machine,
Figs. 1 and 3, so that the reciprocations of
the slide ¢’ and the link-bar O, acting upon
the faller &', impart to the latterthe required
vertical reciprocations, such faller traveling
more slowly up and down during the build-
ing up of the small part of the cop, the travel
increasing gradually from the large to the
small end of the cone of the cop, and vice
versa. This displacement of the plates U
and U’ is effected by the step-by-step rota-
tion of screw-spindle S5 causing the pins 13

on linked arm O to gradually rise, said pins

lving at the bottom of the inclined faces u of

20

g

their respective sha,pmﬂ*-pla,tes U and U’ at

the beginning of the copping operation, and

the erank motlon favors the motion 1equued

by the faller as it acts slowly at the beginning

and end of the stroke and more quu,kly at the
middle.

Althoughl have herembefore de&.cmbed my
| mventlon ascarried outin a machine in which

- the spinning-s spindles S revolve in horizontal
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‘with the feed-roller 7.

planes, this is not absolutely necessary, as.

said spindle may be arranged to revolve in
vertical planes, as shown in Fig. 4, in which

case the construction of the spmdle -rail B*

and fiber-duet B2 is modified to suit the ar-
rangement of the spindles, S indicating the
Spmdles stepped torevolveinany well- known

‘mannerand guided in bearings b'! on the spin-
‘dle-rail B? the spindles revolwnﬂ‘ in bushes
0%, arran ﬂ*ed in said bearings fo form an annu- -

lar lubricant- -space b°, closed by a plate b. In
the Spmdle -rail b are formed the fiber-ducts
B3, open in front and rear and closed in front
by a cover E, hinged to turn downwardly, as
shown. D 1nd10ates the shell that codperates
¢’ indicates the c¢yl-

~ inder-casing, C the toothed cylinder, and
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r3 r* 7% the lower drawing-rolls of three pairs
of such; ¢, the feed-table; C’, the sliver-cans,
and R/, E’,2 and. R3 indicate a set of rollers
for dmwmﬂ* offt the thread.
before also stated that the yarn or thread may
receive but a partial twist by the spinning-
spindles and may receive its final twist from

ordinary winding and twisting mechanism—

as, for instance, the ordinary throsble Or ring-

- frame—or mechanism such as used in roving
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or slubbing, which latter will be pleferable
if the yarn or thread after passing from the
spinning-spindle is passed through drawing
or reducing rollers to reduce it so that it can
be further tw1sted or spun in machines simi-
lar to the ordinary throstle or ring-frames or

spinning - machines, and in Fl"‘ 4 1 have

65

shown the yarn or thread as passing from
drawing or reducing rolls to an ordinary ring
and travelel spmnmg, twisting, and Wlndl'ﬂﬂ'
mechanism.

Of course when the yam or thread is

I have herem--

!
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| tra,versed on the eop-tube T'; butb durmg the ] partially twwted by the spmnmw-spmdle S

if both spmdleq are driven at their greatest
speed each need only put in half the total

twist required, and the speed of pmdnetmn-

will be greatly increased.

As helembefore stated, a single laup wide

enough to supply a number of cylinders C
with ﬁbeL may be used, or narrow laps, one

foreach ¢ylinder, maybe used. Iprefer,how-
ever, as stated, to nse SllV@I% one or more of

‘which may be fed to a section of the toothed

cylinder C, these laps or slivers being pro-
duced by any well-known machine. The lap
of fibrous material may be from any ordinary
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scutcher or lap-machine, or a lap of carded
fiber may be used, so as to deliver the fleece

to the toothed cyhndels, but, as stated, I pre-
fer to use separate slivers.
It will be evident to those. skilled in the art

of spinning that the costof spinning fibrous - -

materials in accordance with my invention is

matema,lly reduced, as the number of proe-
esses is greatly diminished and the speed of
production greatly increased. |

Having thus described my invention, What

Tclaim as new therein, and deswe to secure by

Letters Patent, 15—

Q0O

1. In a spinning-machine, the combmatwn -

with a revoluble eonical or tapering spinning-
spindle, of means for feeding loose fibers

95

thereto, whereby a shell of fibrous material

1s for med ther eon, and meaus for applying

tractive force to bald shell at its smaller end,

| for the purpose set forth.

2. In aspinning-machine, the Lombmatmn

100

with a revoluble conical or tapering spinning- |

-medle of means for feeding loose fibers
thereto, whereby a shell of ﬁbrous material

is formed thereon, and means for applying
pressure and tractwe force to said shell at its
smaller end, for the purpose set forth.

105

3. Ina spmmnn-mdehme the combination

with a revoluble conical or tapering spinning-
spindle, having twisting prongs at its smaller
end, of means “for feedmﬂ' loose

I10

fibers to said

capmdle, whereby a fibrous shell is formed -
thereon, and means for applying tractive

purpose set forth.

4. In aspinning-machine; the combination

foree to said shell at 1ts smdller end, for the

115

with a revoluble spindle, having an uneven .
conicalor tapelmﬂ"spmmHO‘portmn of means

for feeding loose fibers to said spinning por-
tion, whereby a shell of fibrous material is

120

formed ther eon, and means for applying trac-
tive force to said shell at its smaller end, for

the pmpose ‘sét forth.

5. Inaspinning-machine, the eombmatmn
‘with a revoluble conical or tapering spinning-
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Spmdle, of a revoluble toothed eylinder, feed-

ing appliances for feeding a lap or sliver or
slwels of fibrous mateual fo sald cylinder
to be disintegrated thereby, the cylinder ar-
ranged relatwely to the spindle to direct the
loose fibers thrown ot

but | to seud spindle, whereby a fibrous shell is

130

' by centrifugal action -
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formed thereon, and means for applying trac-
tive force to said fibrousshell at the smaller
end thereof, for the purpose set, forth.

6. In aspinning-machine, the combination
with a revoluble conical or tapering spinning-
spindle, a toothed ecvlinder, a chamber in
which said eylinder is revoluble, and a fiber-
ducet in which the spindle rotates, said duct
leading from the eylinder-chamber in the di-
rection of rotation of the cylinder of feed
mechanism for feeding a lap or sliver to the
toothed cylinder, and means for applying
tractive force tothe smaller end of the fibrous
shell formed on the spindle, for the purpose
set forth. -

7. Inaspinning-machine, the combination

with arevoluble conieal or tapering spinning-
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65 roll to the line of feed; of a fiber-duct lead- |

spindle, a toothed eylinder, a chawmber in
which said eylinder rotates, a fiber-duct in
which the spindle rotates, said duct leading
from said chamber in the direction of rota-
tion of the eylinder and being open to the at-
mosphere at its opposite ends, and means for
preventing loose libers from being ejected
from said duct; of feed mechanisi for feed-
ing a lap orsliver to the eylinder, and means
for applying tractive force to the smaller end

~of the fibrous shell formed on the spindle, for

the purpose set forth.

8. Inaspinning-machine, the combination
with a revoluble conical or tapering spindle
and means for feeding loose fibers thereto
whereby a shell of fibrous material is formed
thereon; of winding mechanism for winding
the spun yarn or thread on bobbins or the
like, and drawing-off rolls interposed be-
tween said mechanism and the spindle for
drawing off the tibrous shell and feeding it
to the winding mechanism, for the purpose
set forth. |

J. Inaspinning-machine, the combination
with a revoluble conical or tapering spindle,
and means for feeding loose fibers thereto
whereby a shell of fibrous materialis formed
thereon; of copping appliances for winding
the spun yarn or thread into cops, and draw-
1ng-off rolls for drawing the fibrous shell off
the spindle and feeding it to the copping
mechanism, for the purpose set forth.

10. Inaspinning-machine, the combination
with a toothed eylinder, a feed-roll and COOD-
erating feed-shell, an eccentric casing in
which said eylinder rotates, said casing ex-
tending around the feed-roll to the line of
feed, of a fiber-duct leading from said casing
in the direction of rotation of the cylinder, a
spinning-spindle revoluble in said duet, and
means for applying tractive force to the small
end of the fibrous shell formed on said spin-
dle, for the purpose set forth, |

11. The combination with a toothed eylin-
der, a feed-roll and codperatin g feed-shell, an
eccentric casing in which said cylinder ro-
tates, said casing extending around the feed-

689,556

ing from the casing in the direction of ro-
tation of the cylinder, said duct open to the
atmosphereatopposite ends, a spinning-spin-
dle revoluble in the duct, and means prevent-
ing loose fibers thrown off the eylinder from

being ejected from said duct, for the purpose

set {orth.

12. Inaspinning-machine, the combination
with a fiber-feed duet open to the atmosphere
al opposite ends, a conical or tapering spin-
ning-spindlerevoltbleinsaid duct,and means
for feeding loose fibers thereto; of a cover
closing the outlet of said duet and having an
opening, and a foraminous sheet covering
sald opening, for the purpose set forth.

13. Inaspinning-machine, the combination
with the spindle-rail having fiber-ducts B33
tormed therein, and a spinning spindle S revo-
luble in each of said duects; of a revoluble
toothed cylinder C below said duets, an in-
closing casing for said eylinder, the latter hav-
ing peripheral flanges ¢’ dividing the easing
into chambers corresponding with the fiber-
feed duects, the cover E having an opening
covered with wire-ganze and an opening
through which the small end of the spindle
projects, substantially as and for the purpose
set forth. .

4. Inaspinning-machine, the combination
with the spindle-rail having fiber-duects B3
formed therein,and aspinning-spindle S revo-
luble in each of said duects; of a revoluble

toothed cylinder C below said duets, an in-
closing casing-for said cylinder, the latter

having peripheral flanges ¢’ dividing the cas-
ing into chambers corresponding with the
fiber-feed ducts the cover E having an open-
ing covered with wire-gauze and an opening
through which the small end of the spindle
projects, and a pressure-plate 3 in said open-
ing bearing lightly on said small end of the
spindle, substantially as and for the purpose
set forth.

15. Inaspinning-machine, the combination
with a plurality of revoluble spindles, a revo-
luble toothed disintegrating - c¢ylinder, feed
mechanismm for feeding a lap or sliver of
fibrous material to said eylinder or cylinders,
means for conducting the loose fibers thrown
off the eylinder to the spindles, and drawing-
off rolls for drawing off the fibrous shell
formed on said spindles; of driving mechan-
IS organized so that the disintegrating-cyl-
inder can be started first, then the feed mech-
anism, spinning-spindles, and drawing-off
rolls, and the parts stopped in the reverse
order, substantially as and for the purpose
set forth.

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two subseribing witnesses.

AARON METCALPF.

Witnesses:

PETER J. LIVSEY,
WILLIAM FAULKNER.
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