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1. 
This invention relates to improvements in 

twisting machines and more particularly to 
twisting Spindles of the type adapted to impart 
two twists to the yarn, thread, or the like for 
each revolution of the Spindle and wherein the 
yarn or thread undergoing twist is subjected to 
suitably controlled tension through agency of a 
physical force, such as pressure, exerted on the 
yarn by a suitable member during the operation 
of the spindle. 
A primary object of the invention is to utilize 

the flow of air drawn through the spindle, as a 
result of the high speed rotation of an operative 
portion thereof, as a means for controlling the 
tension applied to the yarn during the operation 
of the spindle. 
Another object is to utilize such flow of air 

either as a sole and direct means for controlling 
the tension or in suitable association with other 
tensioning means provided on the spindle. 
To this end the flow of air is caused, by suit 

able arrangements, to manifest itself as a pres 
sure differential exerted at certain portions of 
the spindle and more particularly as a suction 
effect capable of being utilized as a force for 
controlling the tension applied to the yarn. 
In twisting spindles of the double twist type, 

wherein two twists are imparted to the yarn for 
each revolution of the spindle, the driven portion 
of the spindle per se rotates at high speed but 
the yarn package from which the yarn is drawn 
remains stationary. The Spindle is hollow and 
the yarn withdrawn from the package enters 
at the top, passes downwardly through the center 
of the spindle, emerges from a port in a storage 
wheel at the lower end and then travels up, 
outwardly around, and in spaced relation to the 
yarn package, forming a so-called “balloon.' 
The twisted thread thence passes to a suitable 
take-up device to form the finished package. 
The formation of the balloon and its size depends 
on a number of factors such as the rotational 
speed of the spindle, the thread take-up speed, 
and the denier of the yarn undergoing twist. 
If the balloon is of the 'free balloon' type such 
as is commonly used in spindles of this type in 
contradistinction to the “restricted' type used 
elsewhere in the art, it serves to exert a uniform 
pull on the delivered yarn or thread which in 
turn insures uniform density of the take-up 
package. In order to balance the pull exerted 
by the balloon on the supply package, an adjust 
able braking or tensioning means must be dis 
posed in the path traveled by the yarn on its 
way from the supply package to the ballooning 
Oe. 

It is therefore customary in double twist 
spindles where a “free balloon' is formed, to pro 
vide a tensioning means at or near the point 
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where the yarn drawn from the supply package 
enters the central bore of the hollow spindle. 
Such a tensioning means may comprise a weight, 
usually constituted as a disk-like member re 
posing upon a support surface on the spindle, the 
yarn being caused to pass between the weight 
and said surface before entering the bore. An 
example of a spindle utilizing such a, braking 
or tensioning means is shown in the U. S. Patent 
No. 2,478,926 of August 16, 1949, to Chadwick B. 
Kinsbury. In such cases the braking effect and 
therefore the tension exerted on the yarn by 
the weight or disk-like member is regulated in 
various ways. In the arrangement, disclosed in 
the aforesaid patent it is regulated by constitut 
ing the disk of magnetically responsive material 
and pulling it down against the yarn through 
agency of a ragnet, suitable means being pro 
vided to adjust the intensity of the magnetic 
pull exerted on the disk. 
Double twist spindles of the type described 

above are operated at very high speeds, e.g. 5000 
to 10,000 R. P. M. An important element of such 
a spindle is the so-called rotor or thread storage 
wheel at the lower portion of the spindle. This 
storage wheel or rotor is of importance in that 
it serves to impart a certain degree of tension 
to the yarn, supplementary to that in parted by 
other tensioning devices disposed elsewhere in 
the spindle, for example the disk hereinbefore 
entioned. 
The storage wheel or rotor is provided with 

several passages extending radially therethrough 
and at right angles to the vertical central bore 
of the spindle and these passages terminate in 
ports distributed peripherally about the wheel. 
The passages communicate with the central bore 
of the spindle and the yarn passes from the 
supply package down through the central bore, 
thence through one of the radial passages in 
the rotor, and emerges from the respective pe 
ripheral port in the rotor. Although only one 
passage of the rotor is actually used for con 
veying the yarn during the operation of the 
spindle, a number of them must be provided to 
facilitate threading-up of the Spindle prepara 
tory to operation. 
The necessary presence of these passeges and 

ports however causes the rotor to act as a suc 
tion-producing turbine or blower, so that, due to 
its high rotational speed, it draws a relatively 
powerful stream of air through the Spindle. In 
the usual spindle of this type the structural 
parts disposed above the rotor are assembled in 
frictionally fitting relation without any attempt 
to provide definite air flow passages. The air 
drawn through the spindle by the rotor there 
fore enters the spindle from all directions and 
at all points of the latter as well as through the 
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yarn package and is exhausted by the rotor. 
However if a suitable non-leaking continuous 
paSSage is provided within the spindle and con 
nected with the rotor, the latter can be adapted 
to draw air solely through such passage. This 
flow of air, if restricted by an obstruction, causes 
a pressure differential to exist on the two sides 
of the obstruction inasmuch as the atmosphere 
acts against one side of the obstruction and the 
suction produced by the rotor against the other. 
The suction effect thus produced is of sufficient 
magnitude to exert a considerable degree of force 
if properly utilized. 

In accordance with the present invention the 
flow of air through a continuous non-leaking 
bore in the spindle, manifested in the form of a 
pressire differential or suction, is utilized for 
controlling the tension exerted on the yarn at its 
entry into the bore of the spindle. Warious me 
chanical arrangements may be employed for 
utilizing this suction as a controllable source of 
power for actuating a suitable yarn tensioning 
device. In a preferred and simple embodiment of 
the invention however the air flow restricting 
member is constituted as the yarn tensioning 
means per se. To this end the yarn tensioning 
means is constituted as a disk-like member dis 
posed at the top of the spindle in a manner simi 
lar to that shown in U. S. Patent No. 2.478,926, 
referred to above, and the pressure differential 
created on the two sides of said member, more 
simply considered as a suction acting against 
the bottom thereof, is utilized as a means for 
causing the disk to exert a braking action on the 
yarn. Means are also provided for modifying the 
fioW of air and hence the pressure differential or 
degree of suction produced so as to regulate the 
tensioning action of the disk. Additionally, the 
arrangement may be used alone or in associa 
tion with and supplementary to the magnetic 
tension control arrangement disclosed in U. S. 
Patent, 2,478,926. 
An embodiment example of the invention is 

shown in the accompanying drawing where: 
Fig. 1 is a side elevation, partly in section of 

a double twist spindle provided with a Suction 
operated tensioning means and showing means 
for adjusting the flow of air. 

Fig. 2 is a view along line 2-2 of Fig. 1 show 
ing a top view of the air flow regulating means. 

Fig. 3 illustrates an embodiment of a tension 
exerting member suitable for use with the suc 
tion-operated system shown in FigS. 1 and 2. 

In the drawing the invention is shown applied 
by Way of illustrative but non-limiting example 
to a double twist spindle of the type described 
in U. S. Patent 2,478,926 referred to above. How 
ever, the invention is not limited to this type of 
spindle and may be applied to spindles of other 
types where a member rotating at high Speed 
produces a flow of air of sufficient strength to 
permit it to be used for operating or controlling 
a yarn tensioning means associated with the 
Spindle. 

Referring in detail to the figures of the draw 
ing, indicates the rotating portion of the Spin 
de mounted for rotation in suitable bearingS On 
an angle arm 2 pivoted at 3 to a stationary brack 
et & attached to the spinning machine So as to 
tilt substantially as shown. The spindle driv 
ing system includes belt 5 and idler pulley 6 car 
ried by rail . The numeral 3 indicates a Suit 
able manually operated brake actuated by han 
dle 9. 
The supply package from which the yarn is 
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4. 
drawn is indicated at O and its sleeve-like Spool, 
which is foraminous or perforated, by f. The 
package is carried by the bowl 2 and the frusto 
conical member 3 at the top. In this type of 
Spindle the supply package fo, spool , bowl 2 
and member 3 do not rotate although, Con 
sidered as a unit, they may gyrate occasionally, 
a counterweight 42 within the spindle serving to 
hold the structure relatively stationary. The 
non-rotating internal structure of the spindle in 
cludes the central pedestal 4 constituting an in 
tegral portion of the bowl 2 and which is Sup 
ported on bearings diagrammatically indicated 
at 5, 6 arranged to permit the spindle portion 
per se, t, to rotate without carrying the bowl 
2 and pedestal 4 along with it. 45 is an in 
verted cup forming part of the internal struc 
ture. Tightly secured to the pedestal 4 as by 
screw threads 46 or otherwise is an upwardly ex 
tending member 7 having a central bore 8 and 
external strengthening flutes 44. The frusto 
conical member 3 which rests upon the top of 
the yarn package 0 has an internal, downward 
ly extending centrally hollow portion 9 which is 
frictionally fitted in air sealing fashion to the 
upper end of member 7 as through agency of a 
rubber gasket 20, the seating of member 3 being 
limited by a flange-like shoulder 2 on member 
7. The top of the frusto-conical member 3 car 

ries an insert 2 made of non-magnetic material 
Such as a Suitable stainless Steel. Insert 2 has 
a flat top provided with a relatively small cen 
tral yarn entry bore and an internal chamber 
larger than said bore. A Suitable yarn tension 
ing or braking member reposes on the top of 
insert 2 . This tensioning member is consti 
tuted, for example as shown in Fig. 3, as a light 
weight disk 22 provided with an upwardly ex 
tending flange of rounded lateral contour 23 and 
a stem 24 which, when in use, extends down and 
fits loosely in the central bore of insert 2. This 
arrangement is the same as that disclosed in 
U. S. Patent 2,478,926 referred to above. If the 
arrangement of the present invention is to be 
used in conjunction with the spindle shown in 
the aforesaid patent the disk is made of mag 
netically responsive material Such as a Suitable 
iron alloy capable of being attracted by an an 
nular magnet 25 housed within the insert 2. 
Further as disclosed in the aforesaid patent a 
variable number of removable non-magnetic 
centrally hollow shims 26 may be disposed above 
the magnet 25 to adjust the pull On the disk ex 
erted by the magnet. A Spring 27 and a hollow 
spacer 28 serve to hold the magnet and ShimS 
in place in the chamber of insert 2. However, 
if the yarn tension is to be controlled Solely by 
the arrangement of the present invention as 
hereinafter described, the magnet 25 may be 
omitted, or, if allowed to remain, a disk of non 
magnetic material may be used. During the op 
eration of the twisting Spindle, yarn 33 drawn 
from the supply package 0 passes in the dilec 
tion of arrow 34 beneath the tensioning disk 22, 
down past the loosely fitting stem 24, through 
the central bore of the Spindle and out through 
the passage 30 in rotor 29. It then passes up 
wardly as indicated by arrow 35, and, as it whirls 
around the outside of the Spindle it forms the 
So-called yarn balloon diagrammatically repre 
sented in the drawing by the line 36 as if strobo 
Scopically viewed or frozen in space. The yarn. 
then passes through a gathering eye or the like 
(not shown) at point 37 and thence to a take-up 
package, The disk 22 exerts a pressure on the 
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yarn entering the bore in the insert 2 at the 
top of the spindle and hence serves to tension 
the yarn. If magnetic means are also used for 
controlling the tension, the pull on the disk 22 
exerted by the magnet 25 would be adjusted by 
inserting a suitable number of non-magnetic 
shims 28 as explained in U. S. Patent 2,478,926. 
The storage winee or rotor 23 located at the 

lower end of the structure constitutes an integral 
part of the rotating portion of the spindle per Se. 
This rotor is provided with radial paSSages, one 
of which is shown and indicated at 3. These 
passages communicate with the vertical central 
icole of the spindle. This bore may be considered 
as a continuous one constituted of the SUY) of 
the individual central bores of the component 
parts of the strugture when fitted together in 
non-leaking fashion. Thus, a bore S extends 
through the iearing support Structure at the 
ower ed; bore 3 conilunicates With the bore 
3 of tha in einer is through ageiacy of a S2 all 

gir charaber 33 which permits connecting the 
hore 3 in the rotating portion of the spindle With 
the bores 3 anxi. 33 of the Stationary gortion. 
the bore 3 in turn connects with the bore 32 in 
the portion is of the frusto-conical rhember 3. 
Since the spring 2, Spacer 23, nagnet 25, shins 
25 and insert 2 are all centially bored and aire 
disposed as a prolongation of the bore 32, it is ap 
parent from the foregoing that a continuous, non 
eaking air flow passage is thus provided which 
connects tine yarn entiy apexture at the top in 
insert, 2 with the outlets of passages 33 in rotor 
23. 
The rotor 29, due to the presence of the gas 

sages 3 therein and Gwing to the high irotationai 
speed thereof acts as a turbine or blower which 
aws a powerful strealin of ail thi'Qugh the ceil 

air flow passage or bore described abov3. 
foW cf air is estricted by the disk 22 regoS 

e Surface of insert, 2 ... his estiriction 
of the fow of air results in cireating a preSSU'e 
differential on the two silies (if the disk Which 
manifests itself, practically Sgsakiing, as a Stiction 
exerted against the botto; in of the disk which 
irges it, down against the in ember 25. The yarn, 
in this type of spire, is d'2,Wi Cif for CCIVO 
litics of the package 3. The yarin approaches 
the insert, lesia be; 2 fro: a, continuously chang 
ing angisle yiig in 2:... a 'c of 360° and is diaWI 
between the top of near her 5, and the disk and 
downwardly adjacent the stein 23 where succeed 
ing 23itieins of the yarn 30 Ve hodily about said 
steia and tige the stax cut of its ordinarily coaX 
iai alignineini, with tha hors. This movement of 
the Sarin produces continuous nutation of the 
disk. As the yarn passes betWean the tensioning 
disk 23 and storage winee or "cter 39 it is given 
One twist, for aach revolution of the spindle and 
as the yarn passes in the balloon i)etween the 
rotor 2 aid the gathering eye (not 3:hown) at 
point, 3, it is give a similar Wist for each rotar. 
tion of tine Spindle. The yain therefore has a 
two-for-One twist, in parted progressively to it as 
it, passes from the package 3 to the take-up 
device, he tension exerted on the yarn by the 
(iisk. Seives to Saintai: a proper yarn balloon. 
Tine rotationai &iitiing or nutation of the disk 22 
sei: the Suiface of insert gi permits air to eater 
::, this point and to be drawn th:'Ough the spindie 
cy is action of the rotor 23. 

.. 

dies, is accu'ately controlled, the flow of air pro 
duced in such a Siiri die is a coistant faitoi' an 
can likewise be accurately conti'oiled, as by rileans 75 
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6 
of apertures, bleeder passages, adjusting ScreWS, 
needle valves or other means suitable for regulat 
ing the flow of air. An enbodiment of a simple 
and preferred inethod is shown in Figs. 1 and 2 
of the drawing. 

the lower portion of the merber is pro 
vided with apertures 38 which connect the inte 
rior chamber of the spindle with the central air 
fiow bore thereof preferably where the bore of 
the bearing support structure adjoins the bore 
of the ember and where the Sihall bore CO 
necting chamber 63 is provided as hereinbefore 
in entioned. Such apertures 38 however may be 
located at any convenient place along the ceintral 
air-flow bore of the spindle and 2sed for modify." 
ing the fow of air passing through Said ore. 
When these passages are open, air drawn through 
the yarn package and its foraginous or perfo 
rated spool i as well as beneath the edges 33, 
É8 where the package is supported oil the spindle, 
enters the air strean passing through the ceil 
tial bore. The low of air through the latter car. 
therefore he modified for a given set of Operat 
ing conditions by closing or oeing as many of 
the apertures S3 as necessary. This call be 
effected by inseiting renovable plugs. Suchi &S 
screws & into certain of the apertures 33 and 
leaving others opei. Pi'eferably Such ScieWS 
should be of a type requiring Special tools for 
their insertion and removal so as to prevent tanti 
pering by unauthorized personnel and Conse 
quent in proper performance of the Spindle. In 
lieu of screws, however, adjustable cocks, bleeder 
valves, needle Valves or other leans say be pro 
vided, or parts of the interiol of the Spindis 
assenbly may be provided with apertures adapted 
to be aligned or obturated y relative rotation 
of the parts. 
The Silaginetic means located at the top of the 

Spindie for controlling the tension-exerting acticil 
of the disik 22 ray be disge:sed Wiia in certain 
cases by renoving the magnet 25 and using air 
fow alone for effecting the tensioning. {} other 
casas both of these control neans ifiay he used 
Simultaneously. In still other cases the iiagnetic 
tension control neans may be used aisine in the 
manner reaited in U. S. Fatent No. 2,48,926, in 
which case of course all of the apertilires 33 should 
be lefs, ope; so as to weaken the air fiow passing 
through the loore suiciently to prevent, it froin. 
acting on the disk. 

in the illustrative engdinet, sinown in the 
d'aWing tha continuious passage winich conects 
the yarn entry aperture in ?einber 2 with the 
storage wheel or rotor 3 serves for conveying 
both air as well as yarn. Eiowever, separate pas 
Sages lay 33 provided four both the aii and ti:é 
yalil and these inay be coaxially or concentrically 
aritaged or disposed Sega'ately of eacil other. 
The arrangeine:ht herein disclosed also serves 

as a reans for regulating the ya in tension. ii. 
proportion to the Spindle Speed. As the spindie 
Speed increases, the centifugal pull of the yarn 
leaving the roo increases. The increase in Speed 
of the rotor in turn produces a stronger flow of 
air and consequently greater Suction against the 
bottG of the tensioning disk. The increased 
Ceintrifugal pull of the yarn would therefore be 
autofiatically coopenSated by the increased 
2nouilt of tension produced by the greates' degree 
of Suction agting on the disk. 
What is claimed is: 
1. In a double twist Spindle wherein yarn en 

tel's at the top, passes downwardiy therein and 
emerges from a passage in a storage wheel at the 
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bottom of said spindle and wherein a disk-like 
tensioning member bears as a weight against the 
yain as it enters the Spindle and wherein the ro 
tation of said storage wheel produces a flow of 
air through said spindle, the improvement con 
prising the provision of a continuous non-leak 
ing passage in Said spindle between the yarn en 
try point at the top and said storage wheel for 
guiding said flow of air, said disk-like member 
being disposed in the path of said flow of air and 
serving to restrict said flow whereby to produce 
a pressure differential on the tWo sides of Said 
disk-like member, said pressure differential act 
ing as a Suction against the bottom of said disk 
like member to supplement the tension exerted 
by the Weight of said disk-like member on said 
yarn. 

2. In a double twist Spindle wherein yarn en 
ters at the top, passes downwardly therein and 
emerges from a passage in a storage wheel at the 
bottom of said spindle and wherein a disk-like 
tensioning in ember bears as a Weight against the 
yarn as it enters the Spindle and wherein the 'o- 
tation of Said storage wheel produces a flow of 
air through said Spindle, the improvement con 
prising the provision of a continuous non-leak 
ing passage in Said Spindle between the yarn en 
try point at the top and Said storage wheel for 
guiding Said flow of air, Said disk-like member 
being disposed in the path of said flow of air and 
serving to restrict said flow whereby to produce a 
pressure differential on the two sides of said disk 
like member, said pressure differential acting as a 
Suction against the bottom of Said disk-like mem 
bel to suppleinent the tension exerted by the 
weight of said disk-like member on said yarn and 
means associated with said Spindle and adapted 
to regulate said flow of air and control the pres 
sure differential prevailing at Said disk-like 
member. 

3. A tWisting Spindle including in combination 
a high Speed rotating member at one portion 
thereof adapted by its rotation to produce a flow 
of air, means at another portion of said spindle 
for tensioning yarn, thread, or the like undergo 
ing twist theireon, and means including a conduit 
connecting said rotating member with said ten 
sioning neans to actuate said tensioning means 
by the airflowing through said conduit. 

4. A hollow twisting spindle including in con 
bination a rotating Storage Wheel, a yarn con 
ducting passage within Said storage wheel termi 
nating in a peripheral opening, said Storage wheel 
serving by its rotation to pull a flow of air 
through Said Spindle, a yarn package Supporting 
structure carried in non-rotating fashion by Said 
spindle, an entry port on said structure for the 
inlet of yarn and air, a continuous paSSage con 
necting said port with Said Storage wheel for 
guiding Said yan to Said storage Wheel, Said last 
mentioned passage being also non-leaking to 
guide said flow of air from said entry port to said 
storage wheel to insure a flow of air through said 
last mentioned passage, means for tensioning 
yarn entering said port, said means being consti 
tuted as a disk-like member reposing loosely on 
said entry port, said disk-like member being 
pressed against the yarn by the pressure differ 
ential acting on said disk-like member and pro 
duced by the air flow drawn through said last 
mentioned passage by the rotation of Said stor 
age wheel. 

5. In a twisting Spindle wherein yarn enters at 
an aperture at the top, paSSes down Wardly there 
in and emerges from a passage in a Storage wheel 
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3 
at the bottom of Said Spindle and wherein a disk 
like tensioning member bears against the yarn as 
it enters the Spindle and wherein the rotation of 
Said storage wheel produces a flow of air through 
said spindle, the improvement comprising the 
provision of a continuous passage between said 
top and said storage wheel for guiding said yarn. 
from Said aperture at said top to said storage 
Wheel, Said disk-like member being disposed in 
the path of Said flow of air and Serving to restrict 
the flow of air through said passage to produce a 
preSSure differential on the two sides of Said disk 
like member, Said pressure differential acting as 
a suction against the bottom of Said disk-like 
member to Supplement the tension exerted by 
said disk-like member on said yarn and an aux 
illiary air paSSage Connected to said continuous 
passage and adapted to regulate said flow of air 
and control the pressure differential prevailing at 
Said disk-like member. 

6. In a twister a spindle having a longitudinal 
thread paSSage therethrough, means to rotate the 
Spindle at high Speed, means inciuding a loosely 
mounted closure affording thread access to one 
end of the Spindle, Said closure functioning to 
impart drag to the thread, means responsive to 
rotation of the Spindle to create a suction within 
the Spindle and neans for applying said suction 
to Said closure means to affect the magnitude of 
the drag imparted thereby. 

7. In a twister a hollow spindle having a longi 
tudinal thread passage therethrough, means to 
rotate the spindle at high speed, means including 
a loosely mounted closure affording thread access 
to One end of the spindle, said closure functioning 
to impart drag to the thread, means responsive to 
rotation of the Spindle to create a suction within 
the Spindle acting on said closure to affect the 
magnitude of the drag imparted thereby and 
means to modify the Suction exerted against Said 
closure by Said suction creating means. 

8. In a twister a spindle having a longitudinal 
thread passage therethrough, means to rotate the 
Spindle at high speed, means including a loosely 
mounted closure affording thread access to one 
end of the Spindle, said closure functioning to 
in part drag to the thread, magnetic means urg 
ing said closure to drag in parting position, means 
responsive to rotation of the Spindle to create a 
Suction within the spindle and means for apply 
ing Said Suction to Said closure means to augment, 
the magnitude of the drag imparted thereby. 

9. In a twister a hollow spindle having a longi 
tudinal thread passage therethrough, means to 
rotate the Spindle at high speed, means including 
a loosely mounted closure affording thread acaess 
to One end of the Spindle, said closure functioning 
to impart drag to the thread, magnetic meains 
urging Said closure to drag imparting position, 
means responsive to rotation of the Spindle to 
create a Suction within the Spindle acting on said 
closure to augment the magnitude of the drag 
imparted thereby and means to modify the suc 
tion exerted against said closure by said suction 
creating means. 

CHADWICK. B. KINGSBURY. 
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