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1

This application is a continuation in part of
my copending application Ser. No. 287,993, filed
August 2, 1939, now Patent No. 2,291,819, dated
August 4, 1942, and the invention relates to novel
mechanism for spinning or twisting a continuous
strand of fibrous material into twisted yarn of
superior guality and for conducting and winding
the finished strand to and into suitable compact
units. The invention also concerns a superior
system of draffing and twisting and in coopera~
tion therewith novel pot spinning and yarn guid-
ing mechanism, all for the purpese of producing
a superior product and increased production more
efficiently and economically than has been here-
tofore possible.

Continuous woolen yarn drafting is commonly
practiced by placing a false and strengthening
twist in the strand while drafting or stretching
it, whereby to render the same more uniform, all
of which false twist comes.out of the strand before
it is given the final twist and wound, as described
in Patent No. 806,086, My invention contem-
plates the production of a superior yarn by so
rotating or turning the strand on its axis as to
effect a strengthening-sealing twist therein to
seal the thin portions against further elongation
in the drawfield, and thereafter fwisting the
strand while so supporting it that such twist fol-
lows along the strand to the said rotating or
turning position in the drawfield where it unites
with or blends into the strengthening-sealing
twist effected by the said turning action. The
production of a yarn resulting from these coop-
erating functions comprises one object of the in-
vention.

The apparatus includes two or more relatively
spaced drawing units for alternately or succes-
sively gripping and releasing the yarn as it passes
from the twisting tube to the twisting and wind-
ing mechanism. These units permit the yarn
twist to pass therethrough from the winding
mechanism upwardly to the sealing twist and
permit the yarn with its resultant twist to pass
downwardly therethrough to the twisting and
winding mechanism where it is wound into suit-
able units, the sealing twist thereby not only be-
ing retained in the final product but being fur-
thermore augmented by the cooperating twisting
action of the twisting and winding mechanism.
The twisting tube illustrated is provided with
strand teetering shoulders and it can be readily
removed for certain twisting operations wherein
it is not required, and cooperating with the tube

is a strand guide for receiving and conducting the

yarn ss It passes from the drawing units.
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The invention also incorporates a novel multi-
chamber spinning pot for twisting and receiving
the yarn and winding it into a cheese, and co-
operating with the pot is a tube mounted to re-
ciprocate on the strand guide and conduct the
varn inte the pot, the tube being adapted to
carry a cone thereon within the pot for recelv-
ing the yarn cheese in collapsed form thereonto
when the pot is stopped and at which time the
cone and cheese can be removed from the pot
and tube as a unit, The strand guide is also
constructed to provide easy passage of the yarn
and yet prevent objectionable ballooning there-
of, thereby permitting greater speeds and produc-
ing a superior product impossible in spinning
mechanism heretofore known,

Another important feature of the invention
relates to novel mechanism for automatically
threading and re-threading the yarn info the
spinning pot by means of a current of air di-
rected through the strand guiding channel and
so confined as to draw the strand into and
through the channel when its leading end is in-
troduced thereinto. The yarn passes through
the channel and info the spinning pot and, in

‘the preferred form of the invention, the current

of air is induced by a fan attached to the spmmng
pot.

Other novel features of the invention relate to
an improved drafting front roll unit quickly re-
leasable to yarn threading position, improved
mechanism for releasing the traversing yarn-
guiding tube from its movement relative to the
spinning pof, and safety mechanism for stop-
ping the machine should a spinning pot get oub
of balance.

These and other features and advantages of.
my invention will be more readily understood
and appreciated from the following description
of preferred embodiments thereof selected for
purposes of illustration and shown in the accom-
panying drawings in which—

Fig. 1 is a fragmentary side elevation, par-
tially in section, of one unit of an apparatus em-.
bodying my invention,

PFig.2isa lraﬂmen’cary plan v1ew taken on hne
22 0of Fig. 1,

Figs. 3 and 4. are sectional views taken on lines
3--3 and 4—4 of Pig. 1,

Fig. 5 is a top end view of the strand guide,

Fig, 6 is a longitudinal sectional view there-
through and through the cone supportmg tube
thereon,

Fig. 7 is a fragmentary plan view of the ma-~"
chine,
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Fig. 8 is a fragmentary view taken on line §—38
of Fig. 7,

Fig. 9 is a top end view of the twisting tube,

Fig. 10 is a side elevation thereof,

Fig. 11 is a cross-sectional view through the
strand drawing rolls,

Fig, 12 is o view through the drawing roll unit
taken on line {2—{2 of Fig. 7, but showing the
rolls in open position,

Fig. 13 is g sectional view through the twisting
tube supporting whirl,

Fig. 14 is o fragmentary front elevation of the
machine,

Fig, 15 is a fragmentary p}an view of the V-belt
drive for the spinning pots, taken on line {5—13%
of Fig. 14,

Pig. 16 is a side elevation of the cone carrying
tube and illustrating in longitudinal seetion a
cheese-receiving cone thereon,

Fig. 17 is a cross-sectional view taken on line

{1—1T of Fig, 16,

Pig. 18 is a wiring disgram of the spinning
pot safety control.

The machme illustrated comprises a frame 18
carrymg a plurahty of strand spinning and twist-
ing umts of which one unit is llustrated in Fig. 1.
Each strand 12 to be spun into yarn passes from
the dehvery rolls 14 into a drawfield and to and
throuvh a twister tube {5 loosely resting by grav-
ity Wlthm a whirl 18 rotatably supported by roller
bearmgs ona stud 11. Beneath and in alisnment
wlth the tube are two relatively spaced drawing
umts each comprising 2 roll 5 with a continuous
cxrculal periphery and a cooperating roll 4 hav-
ing two cooperating peripheral portions § and
two slabbed off portions 1. The strand 12 passes
from the delivery rolls into the tube 15 in posi~
tion to be engaged and teetered by shoulders
formed by slotting the top end of the tube atb 18,
these shqulders causing a rapid vibrating or
tremblmg action on the strand and aiding the
draftmg ‘thereof, This action by the shoulders
is commonly called “tectering.” After passing
from the tube, the rotation of which places
strengthening-sealing twist therein, the strand
1§ gripped continuously by the drawing units,
each unit being adapted to grip the strand while
the other unit is released therefrom. While I
have herein illustrated two drawing units -5
operatmg a,lternately to grip and release the yarn
strand, it will be apparent that more than two
such units can be employed The rolls 4 are
driven synchronously by gearing illustrated in
Fig. 8 and hereinafter described and the units
areé so constructed that the strand is never fully
released but is gripped by one unit at all times.

Carried on the frame beneath the units 4—5
is a tubular guide 20 releasably supported at its
top end in the frame by a clamping screw 2{.
A tube 22 mounted to reciprocate on and over
the bottom end portion of the guide extends into
a spinning pot 24 and is provided with o restricted
exit 28 through its bottom end. The rofation of
the pot spins or twists the yarn strand as will
be understood. A partition 26 extends longi-
tudinally through the guide 28 and divides it into
two channels. One channel 28 is open through-
out the length of the tube for receiving and con-
ducting the strand therethrough with a minimum
of ballooning as the yarn passes through the
tube. The partition has a relatively long body
portion having a thread guiding face located
substantially at the center of the tubular guide
(Fig., 6) and a portion at the top end theveof
glanting laterally away from said center and pro-~
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viding a relatively angular surface leading to and
cooperating with the first-named surface to guide
the strand into and through the tube. Since
the spinning yarn cannot pass beyond the parti-
tion toward the other channel, the ballooning
tendency in that direction will be definitely elimi-
nated and, since ballooning is restricied, the
strand will remain substantially at the center
of the spinning axis where there is g minimum
of cenfrifugal action. Thus ballooning of the
yarn within the tube is substantially eliminated
while leaving the channel 28 fully open fo the
passage of the yarn and a conducting air cur-
rent hereinafter described, the restricted exit 25
also cooperabing to restrict ballooning of the
yarn. The other channel 28 is closed at its top
end by the top end of the partition (Figs. 5 and
6) and may be used to conduet steam down-
wardly into the spinning pot 24 to condition the
yarn therein as disclosed in my said copending
application.

It may be explained tha} ballponing or whirl-
ing of the strand about a center causes tension
on the strand due to air resistance and frictional
resistance if the strand comes in contact with a
wall or other surface that is not at or near its
spinning axis. This resistance is very objection-
able and particularly since in spinning, (1) it
causes the outer layers of fibre to be wrapped
spirally about the strand whereby producing an
inferior yarn, and thus prevents the strand from
being twisted around its own axis in 2 manner
to produce a round, uniform and high-grade
yarn, and (2) since the air resistance increases
approximately in proportion to the sguare of the
strand welocity, the ballooning tension set up by
the resistance limils the speed of twisting and
results in breakage of fibre and of the strand
itself. Confining of fthe strand to the central
twisting axis of the yarp permits uniform twist-
ing of the fibers about the yarn with a minimum
of the objectionable resulfs produced by bal-
looning when the yarn is twisted without being
thus confined.

The spinning pot 24 is supported for rotation
in the frame preferably on a self-balancing
spindle 30 provided with a V-belt whirl 2. The
pot has an open fop chamber 32 and a smaller
bottom chamber 34 with a cenfrally disposed
opening 25 therebetween, a notched opening 36
extending laterally outward of the opening 3%
for a purpose hereinaffer described. The bot-
tom portion of the pot beneath the chamber 34
is ecored out to provide a plurality of fan blades
37 and openings 38 between the blades, the con-
struction being such as to draw air downwardly
through the pot when the pot is rotated in either
direction. When the tube 22 is dropped into
the opening 35, as 111ustrated in Fig. 1, air is
drawn downwardly through the yarn channel
in the tube 22 and guide 20, The chamber 34
is substantially smaller in diameter than the
chamber 32 and therefore generates & much
smaller eentrifugal force on the starting or lead-
ing ends of the strands whick may not have
the twist and therefore the strength necessary
to twist and wind this leading end at high speed
within the large chamber 32. )

The tube 22 carries & grooved collar 39 on its
top end adapted to be engaged by the yoke 40
of a traversing mechamsm This mechanism. in-
cludes a vertical rod 41 supporting a horizontal
rod 42 on which the yoke is swiveled, a spring
43 on the rod 42 normally forcing the yoke

78 against a stop pin 33 and into engagement with,"
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the collar. " The yoke is universally mounted for
free rotation about the horizontal axis 42 and
about the vertical axls 41 whereby to eliminate
any binding action relative to the tube and per-
mit free rotation of the tube. Movement of the
yoke about the vertical rod 41 also permits
swinging of the yoke to a rearward position when
doffing the filled cone 47. Mechanism (not fllus-
trated) is provided for reciprocating the rod 44
vertically whereby to conduct the exit end 25 of
the . tube through the pot and form the yarn
cheése 44 by centrifugal action during the spin-
ning operation. The tube slides telescopically
over a collar 45 on the bottom end of the guide
and when the yoke is forced rearwardly against
the spring 43 and thus released from the collar
38 the tube drops to the position permitted by
the collar 35 in which the bottom end of the
tube projects into the chamber 34, The tube 22
has frictionally mounted thereon a conica] ele~
ment 46 adapted to receive and support a paper
cheese-receiving cone 47, a detent 48 being pro-
vided on the element for engaging a hole 48 in
the cone to hold the cone positioned on the
element.

The rolls 4 of the drawing units and the de—
livery rolls {4 are driven by a motor 50 having a
V-belt connection 51 to a variable speed sheave
52 connected by a V-belt 53 fo a sheave 54 on
a shaft 55. A gear 56 on this shaft Is in mesh
with two pinions 57 on shafts 58 extending the
length of the machine and carrying the rolls 4.
A sheave 58 on the other end of one of the shafts
5§ is connected by a V-belt 60 fo one side of a
variable speed sheave 62. A V-belt 83 connects
the other side of sheave 62 to a sheave 64 on a
shaft 65 comprising the lower element of the
delivery rolls 4. The upper and cooperating
elements of the delivery rolls comprise individual
rolls having end trunnions 86 resting on arms 67
of the frame 10, these individual rolls resting by
gravity on the shaft 65 in a manner adapted to
grip the strands 12 therebetween. The sheaves
52 and 62 arve of the speed change type, their
intermediate elements 52’ and 62" being ad-
justable axially to vary the active diameters of
their belt-engaging grooves. Thus the relative
speeds of the delivery rolls and drawing rolls can
he immediately and conveniently changed merely
by adjusting the elements 52’ and 62’, and the
varn twist and draft is thereby varied.

The upper portion of the frame 8 (Fig. 1) is
of U-shaped construction €8 about the drawing
units 4—35 and housed therein and supported on
the two shafts 58 are a plurality of U-shaped
units 78. Each unit 78, comprising two end
plates 71 connected by a bar 12, is disposed be-
tween and somewhat beneath two adjacent
twister tubes 15. The drawing rolls § are Jocated
outside of the plates 71 and cooperating there-
with are the rolls 5 on the ends of shafts T4
mounted in slots 15 in the plates for movement
toward and from the shafis 58. A rod 76 located
midway between the plates Ti extends loosely
through the bar 12 and through a plate 78. The
plate 718 is located forwardly of and spans the
shafts 72 and and a like plate 19 is fixed on the
rod and spans the shafts rearwardly thereof. A
spring 80 on the rod and resting against a nut
g keeps the plate 78 in resilient contact with
the shafts 74 and a spring 82 on the rod and
resting against the bar 72 is adapted to move
the rod and plate 79 forwardly to the position
of Fig. 12 wherein the rolls § are separated from
the rolls. 4. . A'lever 83 -has a bifurcated portion
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pivoted to the rear end of the rod ahd provided
with right angular portions 84 for engaging the
bar 12. When the lever is in the position of
Fig. 7 the spring 80 holds the rolls § in strand
gripping contact with the rolls 4 and when the
lever is tripped to the position of Fig. 12 (and
broken lines in Fig. 7) the spring 82 moves the
shafts T4 and rolls 5 away from the rolls 4 in
which position a strand can be dropped down-
wardly between the rolls 4 and 5. When the
lever Is again brought to the position of Pig, 7,
the strand is gripped between the rolls.

Spinning and {wisting machines -employ a
large number of units and mechanism, such as
individual motors, for driving the spinning pots
or spindles has heretofore presented a substan-
tial problem and a large item of expense. An
important feature of my invention relates to an
extremely simple and inexpensive V-belt drive
which performs this operation. By the employ-
ment of this drive, all the twister tubes {5 are
driven by a single motor 86 together with a single
V-~beit 87 and all the spinning pots 24 are driven
by a single motor 88 together with a single V-belt
88. These motors are mounied on one end of
the frame 18 and the reaches of each belt engage
the sheaves 16 and 31 to be driven. The reaches
80 of the bell 8% extend along the sheaves or
whirls 31 and cooperating therewith are idlers
81 supported on posts 82 adjustable in slots 93 of
the frame, Two sheaves are located between ad-
jacent idlers and the idlers are adjustable to a
position in which they hold the V-belt in driving
contact with the sheaves, it being understood
that the V-shaped surfaces of the V-belt pro-
vides a substantial driving area in wedging con~
tact with the sheaves,

The spinning pots 24 are driven at speeds ap-
proximating 6,000 R. P. M. and they are so
mounted that they normally remain centered
and in balance. However, should one or more of
the pots get out of balance, it is desirable that
that the machine should be stopped and the
trouble immediately corrected. My invention
contemplates means for automatically checking
the spinning pots in this respect. One side of the
control circuit to the motor 88 is grounded to. the
frame {0 at 98 (Fig, 18) and the other side is
connected to a bar 86 mounted on but insulated
from the frame at 94. This bar extends along
the spinning pots and provides a contact element
lccated laterally outside of and adjacent fto a
peripheral portion of each spinning pot. If a
spinning pot gets out of balance, it will contact
the bar and operate through an electro-magneti-
cally controlled switch in the box 87 to reduce
the speed of or stop the motor.

The operation of the machine is substanmally
as follows:

The variable speed sheave 52 is set to produce-
the desired twist and the variable speed sheave
62 is set to produce the desired draft. ‘The pots
are then brought ub to speed. The machine is
threaded by placing the strand between the de-
livery rolls {4—65 and dropping the end of each
strand {2 downwardly through its twister tube 15
and between the rolls 4—5 which have been re-
leased to the open position of Fig. 12. The lever
83 is then moved to the position of Fig. 7 in which
the rolls 4—5 grip the strand therebetween.
Means (not illusirated) is provided in connection
with the rods 41 for dropping all the tubes 22 to
the position of Fig. 1 wherein the tubes substan-
tially close the openings 35 when starting the.
strand ends. With the stfands gripped by the
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rolls 4—58 and the tubes 22 dropped, the twister
tubies gnd drafting rolls are started. Rofation of
the rolls &35 passes the strands downwardly ifo
the guides: 20 and rotafion of the spinning puts
draws currents of air downwardly through the
guides and tubes whereby conducting the strands
to- the chambers 34, The traversing mechanism
is then set in motion whereupon the tubes 22 are
reciprocated  vertically within the pob chambers
32. When the tubes raise from the chambers 34
the strands pass info the notches 36 and are
thereafter wound into cheeses 44 by centrifugal
force.

The surface speed of the drawing units 4§ is
somewlat faster than fthe surface speed of the
delivery rolls' ¥4 and’ 65 to effect stretching or
drafting of the strand therebetween, the shonl-
ders at I8 causing g rapid vibrating or trembling
aetion on: thre-strand which action is commonly
called “teetering.” The twister tube 1§ gives a
strengthiening-sealing twist to the strand in a
drawfield’ between the: gripped positions {4 and
§—5 whereby twisting and strenmgthening the
strand at the weaker spots and causing elonga~
tion fo take place at the thicker spots, this. twist
concentrating at the shoulders. 18 and diminish-
ing:therefrom tothe rolls 4.

The spinning- pots: 24 can be.rotated in either
direction by the reversible motor 88 to get right
or-left hand twist. The rotary speed of the spin-
ning-pots will i any case be substantially greater.
than that of the twister tubes.and in all cases the
pot spinning twist travels. up the strand. through
the units 45 and’ cooperates with and blends
into the strengthening and sealing twist. When
one unit: §—F releases its grip on the strand the
twist in-the strand passes through such. unit to
the other unit and, when the other unit releases
its grip, this twist passes further therethrough
along the strand. When the spinning pot iz ro-
tatedin a direction oppaosite to.that of the twister
tube, the pot twisting action cooperates with the.
twister tube to concentrate between. the units.
45 ang the shoulders {8 a twist greater tHan the
twist i that portion of the strand between the
shoulders, and the delivery rolls 4 and this.
greater twist is in the same direction as the pot
twist beneath the units 4~5. The. characteristics
imparted: to the yarn by twisting and teetering.
action: of the twister tube are retained in the,
twisted: yarn. as it passes downwardly through the.
units §—5 and into the spinning pot and the.
greatest: contcenfration. of twist is. located below
the units 435,

The apparatus is sa constructed and’ adjusted:
that' the pot spinner twist. travels. upwardly
through the- units 4§ sufiiciently to properiy
concentrate the twist between these units: and
the point of contact of the strand with the twister
tube and this concentrated twist is in one and
the-same direction regardless of the relative rota--
tions- of the-twister tube and spinner pot.. Fure
thermore, when the tube and pot are rotated in
the same divections the twist extends. upwardly
in- the same direction to the delivery rolls. 4.
Thus, in either case; the twister tube and pot
spinner cooperate to concentrate the twist: be-
tween the- units 45 and the point of contact.
of the strand with the twister tube to produce.
al-evenr yarn that will not break excessively, and.
leaves the drafting portion of the strand between
the twister tube and the delivery. rolls. 14 lightly
twisted to-facilitate drafting. Most. of the drafi-

ing: or-elongating, of the. strand therefore. takes.

place between the shoulders 18 and the rolls I4
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and. the twisted portion of the strand beneath
the shoulders, If remaing as permanent twist as
the strand passes through the apparatus and
into the spinning.pot. }

It. should be understood that the resultant
twists and’ the directions and concentrations
thereof in the various parts of the drawfield are
so dependent upon various factors, such as the
relative speeds and directions of rotation of the
spinning pot and twister tube and speed of strand
feed, that a definite and fixed statement relative
to. the effects produced cannot be mdde. These
factors, will be varied. in accordance with the
chiaracter of yarns being operated tiponw and the
desired characteristics of the final product and
such variations can substantially effect the op-
erating functions. and the final product. Such
statements relative to these effects. as are made
Herein are mads from observation of a.machine
now i operation and embodyitig my invention.

Inh continuous spinning operations. heretofore
known the strand.is given a false twist which is
effected by supporting the strand gt two spdced
points defining a drawifield therebetween and
twisting the strand intermediately of such. points.
This twisting is termed “false” for the reason
that none of such twist passes ihto the strand
beyond either of the two. points. nor does: any
permanent twist pass into. this field. In my ap-

, paratus.one. of these points compriSes- the. units

4—5 which permit the passage of twist from the
spinning pot into the drawfield whereby the
strengthening and sealing twist therein bBecomes
permanent twist due.to the twisting cooperating
of the spinning pof. The twisting and teetering.
action. resulting from. the twisting of. the strand
by. the tube {5 causes the fibers of the yarn. io
project outwardly of the strand whereby produc-
ing a very desirable soft, bulky and. woolly effect,
and such.effect. is. permanently retained in yarn.
produced by my machine since the strengthening,
and sealing twist {s not allowed- to come ount of
the strand.. In yamn. produced by the “false™
twisting. method this desirable: effect and. these:
characteristics- are lost. since the “false” twist
" which holds-these characteristics is-allowed. to.go
entirely out.of the. strand which. is.then reformed;
Wy the subsequent. permanent twisting operation.
thereon.

The. ai current. effected by the fan 3T aids:
the yarn in ifs. passage through the guide and
tibe: info- the spinning. pot. ang: the partition 26
serves fo confine. the: channel: 28 to a relatively
small and free passage and prevents objectionable:

. ballooning of the:yarn. During the spinning op+
" eration. the tube 22 together with the cone: 41

bhereon is.reciprocated vertically whereby: build-

ing up: a cheese 44 of yarn within: the rotating:

rot. as. will be: understoed. When the: cheeses:
. have reached. the desired size; the.tubes 22 are:
" dropped-to the position: of Fig. L and the machine
is, stopped.. The chessess thereupon: collapse onio-
their cones 41 which are-free:to-rotats, with the:
pots and the cheeses together with the: cones are:
then removed. from the: pots and. empty cones
substituted therefor on the-elements 48.

It will be: noted that each time o tube 2% is:
dropped: inte. its: chamber 3% and withdrawmn:
therefrom: the:strand projecting from the. end of
the tube-passes into:the:. notch: 36, Furthermore;.
if during the spinning of a. clieese. a strand 2
breaks or comes to: its end: the: operator pushes:
the: yoke 40 rearwardly; permitted by the spring:
43, whereupen-the tube-22 drops:inte the chamber:
. 84 and. carries: the end: of the: strand’ into thg:
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notch 86, Likewise, the new strand end is passed
into the notch after it has been threaded into
the chamber 3§ and the tube again raised from
this chamber. It will also be noted that the
initial portions 98 of the strand ends which have
not received full twist are retained in the cham-
ber 34. When the cheese is removed from the
pot, these strand ends project outwardly there-
from in radial alignment at one end of the cheese
and their relative radial positions indicate which
ends should be tied together to unite the cheese
into a single strand. When the initial end por-
tions have been removed and the ends tied, the
cheese is ready for use. ,

An important feature of the invention relates
to the novel and rapid threading of strands into
the machine, resuliing in the elimination of im-
perfections in the fabric and permitting opera-
tion of the machine at speeds substantially
greater than has been heretofore possible, the
air current effected by the fan 37 contributing
very substantially to these results. In spin-
ning mechanism heretofore known it has been
necessary to limit the operation to a speed at
which breken strands could be pieced up without
interrupting the operation of the machine and
such pieced-up ends have produced objectionable
piecing and imperfections in the final product.
The quick and semi-automatic threading per-
mitted by my improved mechanism eliminates
such necessity for speed limitation and thereby
makes great increase of production possible.
When a strand 2 breaks in my machine the
operator releases the yoke 48 whereupon the tube
22 drops into the opening 35. He then drops the
loose end of the strand by gravity into and
through the tube {5 which he grasps and holds
from rotation, whereupon the units 4—35 pass it
downwardly into the guide 20 and, the tube 22
being in the position of Fig. 1, the air current
draws the strand downwardly into the chamber
34. Thus re-threading is effected without re-

quiring the uniting of the two broken and faulty

end lengths and without limiting the speed of the
machine. The combination of an easy threading
tube and drawing rolls, thread guide, and cen-
trifugal spinning pot with its lower chamber 34
and fan makes it unnecessary to join the yarn
during spinning and permits the removal of
faulty ends and imperfect lengths when tying
the ends, which lengths might ofherwise be
incorporated in the yarn package and the fabric
made therefrom.

Spinning by the use of centrifugal force and
with a minimum of ballooning in accordance with
my invention enables the strand to be spun with
a light tensioning and produces a yarn having
permanently retained therein characteristics
which are developed during the drafting. . Fur-
thermore, the strand in the cheese is of full twist,
substantially free of faulty lengths and has a
minimum of knofs. These characheristics are
guite in contrast to cheeses heretofore commonly
prepared from small two-ounce bobbins of spun
varn, twenty-five of which are commonly in=
corporated into the forming of a cheese. That
method of spinning limits the spun package to
two ounces of yarn and twenty-five such packages

are thereafter wound into a cheese, requiring.

twenty-five doffing operations in the spinning
and twenty-five tying operations in the winding.
My invention not only eliminates forty-eight of
these fifty operations but my product is of sub-
stantially superior -quality and the numerous
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knots and imperfect lengths present in yarn. spun
by previous methods are eliminated, .

It should be understood that the character-
istics of the spinning product depend largely on
the drafting and for this reason it will be found
desirable and necessary to vary the type of draft-
ing in ways well known to the art when different
types of yarn are desired such as worsted yarn.
Furthermore, it may be desirable to twist or ply
two or more strands. It should be understood
that my pot ftwisting and winding apparatus
is adapted to serve all such cases, regardless of
the type or even absence of drafting In such
cases the strand is delivered axially into the
guide tube 20, no thread eye being employed, and
the twist inserted by the pot is allowed fo run
back to the. strand delivery mechanism, thus
greatly reducing possible breakage of the strand.
It should also be noted that the restriction of
the exit opening through the tube 22 at 28, to-
gether with the partition 26 in the tube 20, en-
ables me to more than double the rotary speed of
the pot 24, this result being due to the fact that
stich construction very substantially reduces bal-
looning of the yarn whereby reducing the ten-
sion thereon which causes the yarn to break. In
mechanism which I have constructed and oper-
ated in accordance with the invention as herein
disclosed, I have employed a spinning pot of 6/
inside diameter and have rotated it as high as
9,000 R. P. M.

It will be noted that the path of movement of
the strand from the point {8 in the drawfield
to the strand exit 25 within the spinning pot is
in g straight and substantially vertical line. Such.
construction and arrangement utilizes gravity in.
supporting and aiding passage of the strand and.
permits the pot spinning twist to pass directly
and uninterruptedly up the strand to the nip of
the lower rolls 4—35 without fouching any guide.
or element which would obstruet such action. I
is apparent that such action can take place only
by the employment of & spinning pot as the twist-
ing and winding unit. The substitution of ring
or cap spinning would necessarily require the em-
ployment of a centrally disposed guide or eyelet
above the winding and twisting unit and such
guide would seriously impede the upward passage
of the twist along the strand as will be clearly
apparent. The employment of a spinning pot in
this combination is therefore essential to the full
enjoyment of my invention. Attention is further=
more called to the fact that the employment of
a spinning pot and the straight line path of
movement of the strand makes the automatic
threading of the strand possible, and the con-
struction of my spinning pot 24 with its bottom
chamber 34 permits the bringing of the strand
along the straight line path directly into such
chamber whereby facilitating the separation of -
the bad starting ends from the properly twisted
yarn in the main portion of the pot. This ar-
rangement and the automatic threading also pro-
vides for the rapid piecing up of the strands which
in turn makes high speed operation of the front
rolls 45 possible,

Having thus disclosed my invention, what I
claim as new and desire to secure by Letters
Patent of the United States is:

1. Twisting mechanism comprising a fixed
strand receiving and guiding tube, a spinning pot
below the tube in position to receive a strand
therefrom, a second tube arranged for longitudi-
nal reciprocation over the strand exit end of the

first tube, and means for removably supporting



28,382

' : 11
on the second tube and within the pot a tube
adapted to receive in collapsed form thereon a
cheese formed centrifugally from a strand pass-
ing through the tubes and into the pot.

-2, Twisting mechanism comprising a spinning
pot having the side wall of its chamber tapering
cutward-upwardly and having its top end open to
and commensurate with said wall, a strand guid-
ing tubular member extending downwardly into
the pot, and a removable yarn receiving tube
thereon, the tubular member having a strand exit
a} ils bottom end from which the strand is wound
into a cheese in the chamber by centrifugal force,
the tube being adapled to receive the cheese col-
lapsed thereonto when the pot rotation is stopped
and the collapsed cheese and tube being remov-
able Lupwardlyd from the tubular member as a
unit,

3. Twisting mechanism comprising a spinning
pot, & strand guiding tubular member extending
downwardly into the pot and adapted o support
- thereon a yarn receiving tube, the tubular mems
ber having a strand exit at its bottom end from
which the strand is wound into a chesse in the
adapted to receive the cheese collapsed there-
onto when the pot. rotation is stopped and the
collapsed cheese and tube being removable from
the tubular member as a unit, and means for
‘effecting a current of air through the tubes and
into the pot in a direction to draw the strand into
the pot. . .

4. strand twisting mechanism, comprising a
guide, & spinning pot therebeneath provided with.
a top chamber for receiving and winding a
strand into a cheese by centrifugal forece and a

chamber beneath the top
chamber, the pot having a centrally disposed
opening between the two chambers, tubular
means mounted for reciprocation on the guide

and having g restricted strand conducting exit

at; its bottom end, the tubular means being mov-

able to a position extending its exit end into said.

opening, and means for effecting a strand con-
ducting current of air through the tubular means.

5. The mechanism defined in claim ¢4 in which
the exit end of the tubularmeans is of a size sub-
stantially closing said opening when moved
thersinto.

f6. Mechanism for twisting a continuous
strand of fibrous material, comprising g fizxed
tubular guide having a strand conducting chan-
nel longitudinally therethrough, means for feed-
ing the strand into the channel, means for induc-
ing a current of air through the channel in the
direction of movement of the strand, and a
rotary pot located to receive the strand from the-
guide and wind it info a predetermined unit¥F

7. A yarn gulde comprising a tube; a partition
within and extending lengitudinally of the tube
and dividing the tube into & plurality of chan-~

nels, one-of the channels being open throughout:

the length of the tube for gulding a strand there-
throngh: and another channel heihg: closed atk its:
top-endand.open at its boitom end:.

8. In a strand twisting mechanism,, a. tubular
strand guide having abutment means within and
extending substantially diametrically: across and
glong the strand passage within the guide for
limiting, balleoning: of the strand, and a: tubular
member mounted for reciprocation over one end
of the: guide and having: a. restricted strand con-
ducting: exit through the end thereof which: pro-
jects beyond.the guide:

9., Strand twisting' mechanism eomprising a
strand conducting guide, a spinning pot there-
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heneath and having a centrally disposed opening
at the bottom, and tubular means mounted for
reciprocation on the guide and having a restricted
strand conducting exit at its bottom end, the
tubular means. being movable to a. position. ex-
tending ifs.strand exit end into said opening.

10. The mechanism defined in claim 9 plus
traversing means cooperating with the tubular
means and including means.so engaging the tubu-
lar means from one side Iaterally thereof as to.be
instantly detachable for permitting the tubular
means to drop into the said opening at.the bottom.
of the spinning pot.

11, In strand twisting mechanism, a guide, a
tubular member mounted for veciprocation
thereover, and traversing mechanism therefor in-.
cluding a yoke engageable with the tubular mem-
ber and means mounting the yoke for universal
movement about axes parallel with and right
angular to the tubular member.

12: In strand twisting mechanism, a strand
guide, a tubular member mounted for reciproca-
tion thereover, traversing mechanism therefor
including a yoke engageable with the tubular
member and a spring so holding the yoke engaged:
with the tubular member that rearward move-
ment of the yoke against the action: of the spring
releases the yoke from the fubular member:

13, A rotary spinning pot having a top cham-
ber for receiving and winding a strand into a
cheese by centrifugal force and a relatively
smaller chamber beneath and opening into the
top chamber and outwardly through the botiom
vortion.of the pot.

14, The spinning potrdefined in claim I3 where-
in the two chambers are In communication
through an opening comprising s relatively large
centrally disposed portion having a.laterally dis-
posed: Enateh-like portiond yarn receiving nofch
at-the junction of the two chambers.

158, A rotary spinning pot having 2 chamber
for receiving and winding @ strand into: a. cheese.
by centrifugal force, and a fan carried by the
spinning pot for drawing a current of air down-
wardly through the pot when the pot is rotated.

16, Mechanism for spinning a continuous:
strand of fibrous material, comprising a twister
tube-adapted to receive a strand, means for teeter-
ing the strand, fixed tubular means of substantial
length having a restricted strand receiving chan-~
nel therethrough beneath and adapted to reeeive
the strand from the twister tube and limit balloon-
ing thereof, a spinning pot beneath, the tubular
means. for receiving the strand therefrom and
twisting the strand and winding it into a. cheese,
strand ecarrying tubular means- telescoped over
the fixed tubular means and extending into: the
spinning pot, means for supporting and traversing,
the second named tubular means. axially within
the spinning pot, and means carried by the. spin-
ning pot.for drawing g current of air through the
strand channels of both tubular means and the
spinning pot.

7. Mechanism for twisting a continuous
strand of fibrous material, comprising means for
feeding the strand, a tubular guide Iocated to
receive the strand, rotary pof strand twisting and
winding means located to receive the strand from
the guide and wind the same info a predetermined
unit, and a partition within and extending along
and across the tubular guide-and forming one wall
of an unobstructed strand passage through the
guide.

18. The mechanism defined in claim 17 In
which- the said partition has = relatively long
body portion having & thread gulding face lo-
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cated substantially at the center of the tubular
guide and a portion at the top end thereof slant-
ing laterally away from said center and provid-
ing a relatively angular surface leading to and
cooperating with the first-named surface to guide
the strand into and through the tube.

19. Mechanism for spinning a continuous
strand of fibrous material, comprising means for
holding and continuously delivering the strand
to a drawfield, a rotary twisting tube in the draw-
fleld spaced from said means and adapted to re-
celve therefrom the strand into one end of the
tube, means for teetering the strand, and strand
drawing, twisting and winding means arranged to
receive the strand from the other end of the tube
and turn the strand on its axis to place twist
therein extending upwardly from the winding
position at the bottom end of the strand to and
into the drawfield.

20. Mechanism for spinning a continuous
strand of fibrous material, comprising a spinning
pot, means for holding and continuouslydelivering
the strand downwardly from a point located
substantially above the spinning pot along a pre-
determined vertical path extending in a straight
line from said point to the center of the spinning
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pot, and an abutment located substantially at and
extending along and parallel with said path in
position limiting ballooning of the strand.

21. The mechanism defined in claim 20 plus
means for teetering the strand, and means com-
prising a plurality of strand drawing units in
spaced relation along and gripping the strand at
said path between said point and the abubtment,
the last-named means being constructed and ar-
ranged confinuously to grip the strand and said
units being constructed and arranged to grip and
release the strand in a predebermined sequence.

22. Mechanism for twisting o continuous
strand of fibrous material, comprising a rotary
spinning pot open af its top and boliom ends,
a tubulor guide extending indo the pot and having
a strand conducting channel longitudinally
therethrough, means feeding the strand into the
channel, and means for inducing a current of air
through the channel and pot in the direction of
movement of the strand, the rotary pol being
adapted to receive the strand from the guide and
wind it into o predetermined unit.

JOHN J. McCANN.,

No references cifed.



