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The present invention relates to the twisting 
of yarn and is particularly concerned with an 
improved method and apparatus for twisting 
yarn in accordance with the up-stroke twisting 
proceSS, 
The up-stroke twisting process is one in which 

the untwisted yarn is fed from a spool supported 
on a vertical revolving spindle and is drawn 31 
wardly through guiding inenbers centered aiove 
the rotating supply spool. 3rora tie gliding 
members the thread is passed to the usuai re 
ciprocating transverse guide 2nd then wound onto 
ga, take-up Spool Which is rota, ted about a hori 
Zontal axis. 

In ordinary practice tine yertical or twisting 
spool rotates on its axis at speeds as high as 8,000 
and 10,000 R. P. M. The thread as it unwinds 
from the twisting spool balloons outwardly and 
up to the guide members centered above said 
spool. At these high speeds of rotation it is ch 
vious that the thread balloon is subjected to con 
siderable destructive stress and that damage to 
the thread is almost inevitable. This holds true 
particularly when fine flament yarn of artificial 
origin is twisted by this method. Such yarn is 
composed of a great number of fine individual fll 
aments of, for example, 1.5 denier or even less. It 
will also be obvious that due to the high rotation 
a speed of the vertical twisting spool the thread 
balloon formed around the latter moves at high 
linear speed and is, therefore, subjected to great 
air friction. This air friction frequently causes 
separation of individual filaments from the yarn 
body. These separated filaments form loops in 
the yarn, or are caused to break, and when 
broken are wound back on the thread body and 
twisted therearound forming thickened places 
in the yarn. Such thickened places are clearly 
visible in the finished fabric and have the ap 
pearance of cork-screws; hence such irregulari 
ties in the thread have been termed “cork 
screws.” . - 

Imperfections, such as cork-screws and loops, 
not only result in imperfect fabrics but also in 
crease the cost of production thereof in that 
breakage frequently occurs at these points, caus 
ing the fabric making machines to be stopped un 
til Such breaks are repaired. 

Hitherto, it has been proposed to employ a 
guide member of inverted funnel shape around 
the upper end of the twisting spool to modify the 
thread balloon at its upper portions and to pro 
vide a continuous and relatively smooth guide 
surface. When the funnel is made of materials 
such as glass, Bakelite, lacquered paper, and lac 
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guered metal, generally satisfactory results are 
obtainable in twisting by the up-stroke process 
So long as the operation is limited to relatively 
heavy threads having a denier in excess of 200. 
Below the size specified unexpectedly poor quality 
twisted thread has been produced with the fore 
going apparatis of the prior art, 
To Ineet this problem it has been necessary to 

experiment extensively with materials for the 
guiding Surface and to determine its optimum 
size and position. However, no satisfactory prog 
reSS Was na de with light threads, naisnely, those 
of less than 200 denier, until marked changes had 
been made in the character of the interior funnel 
or conical thread guiding surface. 
The satisfactory solution of the outlined prob 

len With the overconing of the objections noted 
is embodied in the present invention which will 
be set forth in detail. 
Therefore, it is an object of the present in 

vention to devise a novel process and apparatus 
to improve the quality of twisted yarn. 
Another object of the present invention is to 

devise a proceSS and apparatus which will sub 
stantially prevent the formation of loops and 
cork-screws in twisted yarn under certain speci 
fied conditions. 

In the accomplishments of these objects, a fea 
ture of the invention consists in the provision of 
thread guiding means of inverted funnel shape 
with an interior surface having smooth, fine, 
closely-spaced projections which are incapable 
of injuring the yarn. 
Other features of improvement are to be recog 

nized in the specific shape of the thread guiding 
means and in its arrangement with respect to the 
twisting Spool. 

Further novel features of improyement con 
tributing to ease of control and uniformity in 
results will be perceived and readily understood 
from the following description in detail of an 
illustrative embodiment of the invention in con 
nection with the accompanying drawing, in 
which 

Fig. 1 is a front elevation of a part of a stand 
ard twisting machine with the device comprising 
the invention in operative position thereon, and 

Fig. 2 is a vertical cross-sectional view on the 
line II-II of Fig. 1. h 
In the drawing, in which like numerals of 

reference indicate like parts, refers to the ver 
tical twisting Spindle of the machine on which is 
mounted a supply Spool 2 from which a yarn 3 is 
drawn. This supply spool. 2 rotates at high speed 
with the twisting spindle and is termed the 
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twisting spool. A cap & securely locks the twist 
ing spool 2 to the spindle . 

In the practice of this invention, the yarn 3 is 
drawn from the twisting spool 2 up and through 
guide means in the form of an inverted funnel 5 
positioned completely above the twisting spindle 
a and centered on the axis thereof. The funnel 
5 may be mounted as shown on an arm 6 which 
is joined at to a stationary portion of the twist 
ing machine in a manner which permits pivotal 
adjustment. 
Spaced above the guide member or funnel 5 

and in central alignment therewith is a guide eye 
8 which may also be supported by the arm 6 for 
pivotal movement with said funnel. 
The thread 3, as shown in the drawing, after 

passing through the guide eye 8 extends more or 
less horizontally through 2, thread guide 9 which 
is mounted on a conventional reciprocating trav 
erse bar (). A collecting spool f is ordinarily 
provided to take up the twisted thread after it 
leaves the thread guide 9. 
The take-up spool A rests at Opposite ends on 

a pair of driving rollers 2, 2 mounted on a drive 
shaft 3 which may be driven in any Suitable 
manner. In the twisting machine which is illus 
trated the take-up spool is held in position on 
the driving rollers 2 by grooved rollers 4 rotat 
ably supported on bracketS 5. 

Particular reference will now be made to the 
physical characteristics and functional capacity 
of the inverted funnel guide means 5. It is to 
be noted that the funnel 5 has the regular form 
of a frusto-conical shell With a tapered, tubular 
spout section 5 extending as a continuation from 
its Smailer or apex end. The Outer Surface shape 
of the funnel guide means 5 is of no particular 
moment with respect to its function, its con 
formation being dictated solely by ease of manu 
facture and economy of material. Any Suitable 
material such as glass, porcelain, Bakelite or 
metal may be used for the funnel 5, although the 
first-mentioned has been found particularly ad 
vantageous from every standpoint. 
Attention is directed to the relation of the fun 

nel 5 to the twisting spool 2 which the drawing 
plainly illustrates. At its base end, which is ad 
jacent the twisting spool 2, the funnel 5 is made 
slightly larger in interior diameter than the end 
of said spool and is arranged in COaxial position 
a short distance thereabove. In actual practice 
the distance has been varied from approximately 
one-half to two inches (4-2') with satisfac 
tory results. 

Fig. 2 illustrates to Some extent the nature of 
an inside surface which characterizes the fun 
nel guide means 5. The surface T may be ob 
tained by sandblasting or finely etching, as by 
chemical treatment, the entire inside of the 
thread guide means 5. By So doing an abraded 
surface is produced which is roughened to the 
extent that minute projections which are fine 
ly spaced cover it, but these minute projections 
or surface irregularities are S0 Smooth that they 
will not injure or materially modify the thread 
during twisting. . 
While it is known in the art that a wool-like 

or similar irregular appearance may be given to 
thread manufactured from continuous filaments 
by passing Such tread Over a variety of Surfaces 
which will tear the individual filaments, that 
practice is squarely opposed to the ends contem 
plated by the presently disclosed invention. 
Since it is the purpose of the invention upon 
which this application is based to preserve rather 
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than change the regular characteristics of the 
twisted thread, any term which may be employed 
to describe the novel twisting treatment or guide 
means of the applicant is intended to define sur 
faces which are incapable of injuring the thread 
during Such treatment. 

Before. Summarizing the twisting procedure 
and the Inanner of operation of the apparatus 
characterizing this invention, attention is di 
rected to the tapered spout section 6 of the fun 
nel 5 as an optional detail, for reasons which will 
be stated. 

Referring to the drawing, as the thread 3 un 
winds from its yarn holder or twisting spool 2 in 
response to rapid rotation of the latter, it bal 
loons around Said spool and is drawn upwardly 
into the inverted funnel guide means 5 where it 
paSSes over the uneven inside surface with a 
compound relative motion of both rotation and 
translation. It will be apparent that the balloon 
ing is repressed when the thread enters funnel 5 
and that the enclosing of the thread 3 at this 
point tends to reduce the effect of air friction. 

In addition to affording convenient means for 
Supporting and maintaining the funnel guide 
means 5 in a centered position, the tapered spout 
Section 6 Serves also to keep the thread moving 
uniformly Over the conical giie surface without 
interference due to reitersal of position of the re 
ciprocating thread guide 9. 

it is obvious that many variations may be made 
in utilizing the above described invention, and 
for that reason it is not intended to limit the 
Same to the particular embodiment shown and 
described as illustrative of a single application. 
The terms employed in describing the inven 

tion have been used in their descriptive sense and 
not as terms of limitation and it is intended that 
all equivalents thereof be included within the 
Scope of the appended claims. 
What we claim is: 
1. In an apparatus for the twisting of thread 

by the up-stroke twisting process whereby the 
thread is subjected to ballooning; a rotating 
twisting Spool from which thread is drawn off 
an inverted, hollow, funnel-shaped member po 
sitioned above said spool and in axial alignment 
therewith through which the thread is passed, 
Said member having an abraded inside surface 
and being constructed to permit the movement 
of the thread around the entire inside Surface 
thereof while it passes therethrough, said sur 
face being incapable of injuring said thread; and 
take-up means for collecting the thread. 

2. An apparatus as set forth in claim 1 char 
acterized in that the diameter of the large end 
of the funnel-shaped member is greater than 
the diameter of the twisting Spool. 

3. In an apparatus for twisting of thread by 
the up-stroke twisting process, incombination 8. 
rotating vertical Spindle; a yarn holder support 
ed on said spindle and from which thread is 
drawn of a hollow, funnel-shaped member po 
sitioned coaxially above said yarn holder with its 
large end facing towards the lipper end of Said 
yarn holder and being larger in diameter than 
said yarn holder, said member having an abraded 
inside Surface adapted to Support the thread 
while it. passes through said member, said Surface 
being incapable of injuring the thread While 
passing thereover; and means to draw the thread 
from Said yarn holder and through said member. 

4. In an apparatus for the twisting of threa 
by the up-stroke twisting process whereby the 
thread is subjected to ballooning, s. rotating 
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twisting Spool from which thread is drawn off; an 
inverted, hollow, funnel-shaped member posi 
tioned above Said Spool and in axial alignment 
therewith through which the thread is passed, 
Said member having an inside Surface which pos 
SeSSes the abraded characteristics produced by 
Sandblasting or etching and Said member being 
Constructed to permit the movement of the thread 
around the entire inside Surface thereof while it 
passes therethrough, Said Surface being incapable 
of injuring Said thread; and take-up means for 
collecting the thread. 

5. In a process for the production of twisted, 
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multiflament threads by up-stroke twisting, the 
steps comprising unwinding a multifilament, un 
twisted thread from a thread package to form a 
thread balloon by centrifugal force and causing 
the upper portion of Said thread balloon to pass 
over a funnel-shaped abraded surface to form a 
twisted, multifilaminent thread Substantially free 
from broken filaments, cork screws and loops, 
and then Collecting the thread, said thread being 

l0 not in excess of 200 denier. 

FRANK. J. JONES. 
JOHN L. BITTER. 

  


