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5. Clains. 

This invention relates to yarn or thread twist 
ing machinery such as a two-for-one twister and 
particularly to devices for controlling yarn. Or 
thread tension during a twisting operation. 
This application is a division of a prior appli 

cation Serial No. 791963, filed December 16, 1947, 
now Patent 2,559,735. The prior application dis 
closes tension controlling devices and emergency 
stopping mechanism mounted in a two-for-one 
twister and cooperative operation. The present 
application is concerned with one type of ten 
sioning device disclosed in the prior application. 

In a typical two-for-one twisting operation, a. 
strand such as a thread, cord, ply or yarn is pulled 
from a supply package through the twister and 
is wound about the spindle of a package Winding 
machine. More explicitly, untwisted or partially 
twisted yarn is supplied from a Supply package, 
such as a bobbin, cake, or cheese held in place. On 
the twister by a holder mounted on the twister : 
spindle but held from rotating during the twist 
ing operation. Yarn is drawn from the non-ro 
tating supply package into one end of the rapidly 
rotating hollow twister spindle, then Withdrawn 
at another point by a flyer and delivered to a ro 
tating eccentric position. As the Spindle is ro 
tated, the yarn which progressively passes be 
tween the flyer and an overhead ring guide is 
acted upon by forces which cause it to follow a 
spiral path. This spiral path revolves about the 
axis to form an apparent balloon. Outline which is 
usually referred to as a "balloon.' From the 
overhead ring guide, the yarn passes to the pack 
age winding machine. 
An important object is to provide a simple and 

inexpensive device for initially tensioning the 
yarn before or as it enters the hollow twister spin 
dile. It is an object also to accomplish tensioning 
of yar?n or thread during the twisting with a 
minimum of disturbance to the yarn Structure or 
filament arrangement. Other objectS, features 
and advantages Will be apparent from the draw 
ings and the following description thereof. 
In the drawings illustrative of the invention, 
Figure 1 is a Side elevation partly in Section of 

a two-for-one twisting machine embodying the 
invention; 

Figure 2 is a fragmentary view in section of a 
tension device Supported by a conical package 

- core; 
Figure 3 is a transverse sectional view of the 

members of a modified form of initial tensioning 
device; 
...Figure 4 illustrates a variation of the device 
shown in Figure 3; and 
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Figure 5 is a top view of an initial tensioning 
device. ; : . . . 

Referring now to Figure 1, a two-for-one twist 
ing machine is shown comprising as its principal 
parts, a driving means Such as an electric motor 
2, a drive shaft 3, a hollow tubular shaft 4, a 
package holder 5, and a flyer 6. A ring guide 
9 is Supported rigidly above the machines by 
means not shown. Since the Various parts of the 
machine are supported either by the driving 
means housing 7 or the shaft (3, the machine 
may receive its principal support at the driving 
means housing it by Supporting means such as 
the platform or rail d. The upper end of the 
drive shaft 3 terminates in a groove oblique to 
its axis. The hollow spindle shaft 4 has an en 
larged portion 22 which fits tightly over the upper 
end of shaft f3. The shaft 3 is drilled axially 
from the portion of the grooved surface nearest 
the driving means to accommodate the two ends 
of a U-shaped member 2 as shown in Figure 1. 
Spindle Shaft 4 has an enlarged lower portion 22 
Which provides close-fitting and limited telescopic 
relation. With the shaft f3 on the interior and 
forms an exterior shoulder 23 whereby the axial 
position of the flyer 6 is determined. Shaft 4 
is at least long enough to provide stable support 
of the package holder 5 at the bearings 26 and 
2. The enlarged portion 22 of shaft 4 is pro 
Wided With an opening 22d aligned with the closed 
end of U-shaped member 2 so that yarn or 
thread may be introduced into the top end of 
shaft 4 and discharged beneath the flyer 6. 
The holder 5 comprises a base portion 3 act 

ing as a hub about the bearing 27, a lower cylin 
drical Shell member 3 f having a flange extend 
ing in Wardly from its lower portion and secured 
thereby to the top surface, of base portion 30, an 
upper hub member 35 for bearing 26, and a cylin 
drical sleeve 33 connecting the base portion 30 
and the hub member 35. The shell member 3 is 
provided With a chrome plated and polished outer 
flange 32 about its top portion for minimizing 
frictional contact and abrasion of the strand with 
the supply holder assembly during starting and 
stopping of the twisting machine. To prevent the 
material being twisted from coming into contact 
With a Supply package 47 or with the yar?n being 
drawn therefrom, a domed or conical cover such 
as the shell member 34 is supported on a horizon 
tal Surface 40 formed by an annular recess alörig 
the inner Surface in the top portion of member 3. 
So that strands on the bottom portion of the sup 
ply package do not become damaged and so that 
the Supply package is prevented from easily iro. 
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tating about the smooth metal surface of the bot 
tom of the shell member 3, an annular flat 
cushion 43 of felt or other soft protective mate 
ria is placed within the member 3 at the pack 
age Supporting Surface. A Supply package of 
yarn, or other filamentary or textile material is 
ordinarily furnished on a riigid core of standard 
design. Such as the cylindrical member 36 of Fig 
ure i. As both ends of the core generally extend 
beyond the yarn package, an annular receSS 29 
may be provided in the base portion 30 below the 
annular package-Supporting Surface of the mem 
ber 3 to receive the lower end of the core 36. 
To the upper protruding end of core 36 is fitted a 
conical or domed cap 38 having an axial paSSage 
way 37. In order to control or restrict the path 
of yarn passing into the shaft 4 and to facilitate 
lacing-up the passageway of cap 38 may be ex 
tended by a cylindrical member 39. 
An essential feature of the invention now to 

be described is the tensioning device, compris 
ing plates 4 and 42 mounted atop the cap 38, 
which prevents tangling of the yarn as it passes 
through the rotating spindle f4 and imparts to 
the yarn part of the total tension necessary to 
form a stable balloon-shape such as that indi 
cated by numeral 8 in Figure 1. The shape of 
cap 38 is critically important; if it is too tall, the 
yarn will Wrap around it and Snub; if it is too 
short, the yarn tends to snub at the edges of the 
Supply package. The slope of the side of the cap 
is then chosen so that the yarn spirals about the 
cap and slides smoothly and upwardly into the 
bite of tension plates 4 and 42. A cap having a 
slope of approximately 45 degrees has been found 
quite satisfactory although to meet specific con 
ditions, slopes from 30 to 60 degrees with the 
horizontal are quite practical. Plate 42 has an 
annular upper yarn engaging Surface and a cen 
tral bore or passageway; it is firmly fastened to 
the cap 38 over the cap passageway 3. If desired, 
the plate 42 and the cap 38 may be formed as a 
one piece structure, Plate 4 ? has a lower yar?n 
engaging surface substantially meeting the yarn 
engaging surface of plate 42 and has a stem 46, 
preferably tapered, extending therefrom, of 
smaller diameter than the passageway of plate 
42. A stem diameter approximately 0.80 that of 
the passageway diameter is quite Satisfactory al 
though stem diameters in the range of 0.10 to 
0.95 that of the passageway diameter may also be 
used. In operation, yarn is drawn from a Supply 
package 47 and through the tensioning device 
horizontally between the plates 4f and 42. While 
the yarn is between the mating surfaces of the 
plates, its longitudinal speed is from five to ten 
times greater than its sidewise speed depending 
upon the diameter of the Supply package. One 
result thereof is a helical yarn path between 
plates as shown in Figure 5 which revolves once 
about the plate 42 for each wrap removed fron 
the supply package. Another result, is to slowly 
rotate the plate A in the direction indicated in 
Figure 5 and to move it laterally so that the stem 
44 rides around the wall of the passageway of 
the plate 42 always at a point opposite the yarn 
path to provide a crescent-shaped clearance space 
at a preferred point for yarn travel to the spindle 
shaft. 4. This manner of operation prevents the 
yarn from being pinched between the stem Á4 and 
the plate 42 and from being subjected to tension 
variations due to spindle vibration. 
. The weight of the plate 4? is chosen to produce 
a desired tension in the yarn. Weight variation. 
may be obtained by means of inserts of a type 
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Such as insert 48 shown in Figures 1 and 2, or 
Small plate like discS 49 shown in Figure 3, or 
separate differently Weighted plate units such as 
unit 4 ib of Figure 4; a further feature embodied 
in the unit 4 fa of Figure 3 is the anti-friction 
element 52 which may rotate freely about a bolt 
54 to reduce friction and wear on the stem and 
to produce a tensioning device less sensitive to 
spindle vibration. The bolt 54 holds the entire 
aSSembly together. Plate 4 and variations 
thereof and including attachments thereto as 
shown in Figures 3 and 4 are designed so that the 
top of the assembly does not offer obstruction to 
any loops of yarn which might occasionally jump 
Over it when irregularities occur in operation. 
The tension plate 4 and 42 may be of an abra 

Sion resistant material Such as a vitreous ceramic 
material including that known by the trade-name 
Alsinag, a sintered powdered tungsten carbide in 
cluding that known by the trade-name Carboloy, 
chrome-plated steel or tungsten alloy. The mat 
ing surfaces should be ground and should have 
rounded corners to provide a Smooth path for the 
yarn to and from the tension contro region. The 
mating Surfaces should also be substantially hori 
Zontal and plane. Preferable proportions are ap 
proximately as shown; if the outside diameter of 
the plates is too large, the yarn wraps around the 
entrance groove formed at the peripheries of the 
mating surfaces; if the outside diamter is too 
Small, mating Surfaces are too narrow and unit 
pressure on the yarn becomes too great for pre 
ferred operation, Line contact between plates 
4f and 42 should be used only to control very light 
tensions. 

Figure 2 illustrates the invention with a two 
for-one type of twister designed for supporting 
a yarn package having fruiSto-conical outer and 
inner Surfaces. The upper diameter of a pack 
age insert 36a is such that the initial tensioning 
device plates 4 and 42 are supported directly on 
the insert 3&a. A tubular yarn guide 39a, is at 
tached directly to plate 42. Similar members in 
Figures 1 and 2 are indicated by the same refer 
ence nunerals, parts having similar function in 
the two figures, but modifiéd structure are indi 
cated by the same reference numeral except that 
the letter 'd' is added to the numeral of Figure2. 
While preferred embodiments of the invention 

have been shown, it is to be understood that 
changes and variations may be made without de 
parting from the spirit and Scope of the invention 
as defined by the appended claims. 
I claim: 
1. A tension device mounted to receive a strand 

passing from a revolving path comprising a lower 
annular member having an upwardly-facing hori 
ZOntal Surface and a central vertical passageway 
terminating as an aperture in the horizontal sur 
face, and an upper element having a downwardly 
facing flat Surface, a rounded upturned peripheral 
Surface contiguous with the perimeter of the flat 
surface of the upper member, and a short stem 
of progressively decreasing diameter extending 
downwardly from a central portion of the flat 
Surface of the upper member with the greatest 
diameter of the stem substantially less than that 
of the passageway, Said upper element being 
loosely Supported on the lower element with the 
stem extending into the passageway. - ?? 

2. A tension device mounted to receive a 
Strand passing from a revolving path comprising 
a lower annular member having an upwardly 
facing horizontal Surface and a central vertical 
passageway terminating as an aperture in the 
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horizontal surface, and an upper element having 
a downwardly-facing flat surface, a rounded up 
turned peripheral surface contiguous with the 
perimeter of the fiat surface of the upper mem 
ber, and a short tapered stem of progressively de 
creasing diameter extending downwardly from a 
Central portion of the flat surface of the upper 
member with the greatest diameter of the stem 
Substantially less than that of the passageway, 
said upper element being loosely supported on 
the lower element With the stem extending into 
the passageway. w 

3. A tension device mounted to receive a 
Strand passing from a revolving path comprising 
a lower member having an upwardly-facing flat 
surface and a central vertical passageway termi 
nating as an aperture in the flat surface, and an 
upper element having a downwardly-facing fiat 
Surface, a rounded upturned peripheral Surface 
contiguous with the perimeter of the flat surface 
of the upper member, and a short tapered stem 
extending downwardly from a central portion of 
the flat Surface of the upper member, said upper 
element being loosely supported on the lower ele 
ment with the stem extending into the passage 
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way, and said tensioning device also comprising 
a plurality of disc-shaped weights varying in 
Weight, means for securing the weights to the 
upper Surface of the upper member. 

4. A tension device such as defined in claim 2 
wherein the upturned surface is the outer surface 
of a flange of sufficient height to laterally enclose 
the weights and to guide the strand so as to pre 
vent the Snubbing of Occasional loops thereof 
which paSS Over the device. 

5. A tension device as defined in claim 1 
Wherein the upper member comprises a Small 
shaft which extends centrally downwardly from 
the flat surface of said member, and the stem 
is rotatably supported on the shaft. 

NGHAM. S. ROBERTS. 
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