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11 
"This invention relates to twisting in which a, 

thread under tension is twisted by being given 
8, circular motion Of Severall thousand IreWOl?l 
tions a, minute. \, 
My patent Specification, Serial No. "I24,987, for 

Twisting and Spinning, filed simultaneously, de 
Scribes several examples of an improvement in 
Volving establishment and modification of a fig 
ure of revolution of the twisting thread between 
a, circularly moving generator and an alpex, and 
claims Said improvement generally and 8lSO in 
its application to ring Spinning and tWisting. 
The present Specification relates particularly to 
application of Such improvement to twisting prO 
cedures in which the twisting thread is con 
Weyed from the generator to the apex of the fig 
ure of revolution, as in uptWisting. 
Although capable of application in a Variety 

of specific forms, the present invention is best 
explained by reference to the form of twisting 
called tWO-for-one twisting, in Which - approxi 
Imately two turns of tWist are imparted to the 
thread for each revolution of a, fiier. The thread 
travels from the fiier to a guide Such as a Sta 
tionary eye, this guide defining an apex for the 
figure of revolution of the twisting thread. 
The production of more than one turn of twist 

for each revolution of the flier in this type of 
machine arises from the fact that the thread is 
Supplied to the fiier from a Supply package con 
tained Within the figure of reVolution but not 
|patrtaking of the fiier rotation. Thus When the 
supply package is Stationary Within the figure of 
Irevolution of the thread, one turn of twist is 
impartad by each revolution of the fiier with 
relation to the Stationary package, and a, Second 
turn of twist is simultaneously imparted by the 
Same revolution of the fiier With relation to the 
guide at the apex of the figure of revolution. 
The present, invention is - particulariy useful 

in permitting up-tWisting operations such as 
two-for-one twisting to be operated at a, high 
fiier Speed, to emplOy a, large Supply package of 
thread enveloped by the figure of reVoitution of 
the twisting thread, and to employ So, moderate 
a, thread tension as not to injure delicate threads. 
Other objects and advantages of the invention 

Will be apparent from this Specification and its 
drawings wherein the invention is explained by 
Way Of example. 
In the draWings: w 

IFig. 1 is a Vertical Sectional View of the delivery 
|portion of one of the numerous adjacent units 
of a, t;WO-for-One uptWister; 

No."ig. 2 is a diagraImmatic View in plan, on a, 
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Smaller scale than Rig. 1, Showing the magnets, 
for holding the thread supply carrier stationary 
in the device of Fig. 1; 

IFig. 3 is a diagrammatic View of one of the 
units of uptWisting , apparatus employing the 
delivery portion of Fig. 1, showing outlines of a 
natural figure of revolution having an exteriorly 
conca,Ve reduced-diameter neck and of a, modi 
fied figure of reVolution Secured by applying in 
Wardly directed force to the natural figure of 
revolution intermediate its ends; Fig. 3 also 
shows an instantaneous position of the thread 
of the modified figure of revolution; 

IFig. 4 is a, Side elevation of one of the twist 
ing units of apparatus embodying the present 
invention employing the modified figure of reV 
o!ution of Fig. 3; and 

Fig. 5 is a diagram in the nature of a plain 
View of the instantaneous position of the thread 
of the modified figure of revolution of Fig. 3. 
The two-for-One uptwister to which the in 

Vention is Shown as applied is like that described 
and claimed in United States Patent 1No. 
2,374,085, dated April 17, 1945, although the in 
Vention is applicable to any Suitable up-twister. 
The tWisting mechanism Shown in Fig. 1 includes 
a, rotatable Spindle Shaft, 2 driven at high Speed 
by any Suitable means Such as a, belt, Or indi 
Vidual electric motor. 
A Stationary holder or carrieur 6 for the thread 

Supply package T includes an integral, hollow 
tapered extension 8 Within Which Spindle Shaft, 
ball bearings I0 and I2 are interposed, so that 
the thread Supply carrieur can be held Stationary 
while the Spindle Shaft 2 is rotated. The thread 
Supply carrier is held against Irotation by the 
cooperative action of magnetS 271 and 2T” which 
are carried by the thread Supply carrier and 
Stationarily mounted external magnets 28 
and - 28?. 
The thread T" is unWOund from the thread 

Supply package T and is draWn upwardly to a, 
guide 55, thence downwardly through this guide 
55 along the axis of the Spindle and between op 
pOSed frictional plateS of an adjustable tension 
device P, described in detail in said patent, 
through a hollow portion of the Spindle shaft 2 
and then out through an eye # to a, thread guid 
ing eye g at the end of a flier 26 which is at 
tached rigidly to the Spindle Shaft. The fiier 
eye g constitutes the 'generator of a, figure of 
reVolution of the twisting thread With which 
the invention is eSpecially concerned. A casing 
23 of moulded plastic, fitting frictionally inside 
of a flange of the thread supply carrier 6, Serv & 



3 · 
to prevent air currents set up by the filer and 
revolving thread from interfering with the with- ! 
drawal of the thread from the supply package. 
"The twisting mechanism of Fig. 1 thus far de 

?cribed is typical of the general Organization 
of a two-for-one twister although particular fea 
tures of its construction are illustrated and cOV 
ered by the said Patent No. 2,374,085, and that 
patent may be referred to for detailed descrip 
tions of Such construction. 

1f the flier were operated at high Speed and 
the thread Were led from the fider eye g to a, 
guide eye above and closely adjacent to the 
casing 23 8nd therace directed onto - a, winding 
package, and only a relatively low tension Was 
|perimissible, the figure of revolution of the thread 
would bulge outwardly So much, particularly 
near the fiier, that it Would Strike the magnets 
28 and 28” and even the adjacent units of the 
apparatus. Reduction of the amount of Such 
out?Ward bulge could be accomplished by increaS 
ing the tension applied to the thread by the 
8djustable tension device P, but this is disad 
Vantageous and only partly effective at high 
speeds, for two reasons: 

IFirst, in twisting certain Synthetic threads, 
such as rayon, excessive tensioning is injurious 
to the thread. Increased Speeds of the fiier in 
crease the tendency of the thread to bulge out 
wardly and, if it is attempted : to contro1 this 
bulging by increasing the tension, the point is 
eventually reached at which the tension required 
to control the bulging is So high as to be injurious 
to the thread; accordingly, the Speed Would need 
to be lowered so as not to require So much 
tension. 

Second, the application of increased tension 
to the thread to draw in the lower portion of the 
bulging figure of revolution also draws in the 
figure of revolution at its upper smaller-diameter 
portions. It is important that the whirling figure 
of revolution of the thread be kept clear of the 
casing 23; thus, as the figure of revolution is 
dura:Wn in by the application of increased degrees 
of tension, the upper’’ Ipart of casing 23 would 
need to be reduced in size, thus reducing the 
space available: for the thread package 1. 
In the practice of the present invention the 

guide eye 30 (Fig. 3), Which establishes the apex 
of the figure of revolution of the twisting thread, 
is located high enough above the plane of the flier 
eye, the fiier is driven fast enough, and the ten 
sion applied to the thread is slight enough, to 
perrnit the fiier to form the rotating thread into 
a, figure of revolution tending to assume an ex 
teriorly concaWe neck if allowed to follow its 
Inatural course in between the flier eye g and the 
apex eye 30. Curves N in Fig. 3 Show the outline 
of a necked figure of revolution Such as would 
be thus formed between the fiier and the apex 
defined by eye 30 if this figure of revolution 
merely ran freely in its natural course between 
the fiier and eye 30, in the absence of the ring 35 
Subsequentiy described. • 
A notched porcelain guide 34 (IFig. 4) may be 

provided to lead the thread onto a spool 32 which 
is driven by Surface contact with a drive roll 33. 

"The phenomenon of the formation of a node 
or reduced diameter neck in a, lengthy run of 
thread in a, Iring Spinning machine has been de 
scribed in the book “Studies of Quality in Cotton’’ 
lby W. I?awrence Balls, published by Macmillan 
& Co. Limited, in LOndon, 1928, fromn page 103 
to page 107, inclusive, and at pages 173 and 182. 
In the present Situation it is necessary to em 
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ploy the package casing: 23 which should not be 
| allowed to cont?8ct with the - thread ?which is be 
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ing revolved by the fider. - "The ca8ing 23 1s 
preferably of large Size in order to accommodate 
a large Supply package 1 shown herein as a, 2 
pOund cone OfurayOnk yarn. • 

It will be observed from curve N in Fig. 3 that 
the outline of the natural necked figure of revolu 
tion has an exteriorly concave necked^portion of 
Substantial length. This necked portion merges 
into the larger-dlameter portions above and be 
low it, with accompanying change in curvature 
from exteriorly concave in the Zone between 
points at and g to exteriorly convex above and be 
low this Zone. "The exteriorly concave portion 
Of the natural figure of revolution could be shifted 
downwardly by lowering the guide eye, 30, a]- 
though this Would generally be undesirable in 
further limiting the Space available for the cas 
img 23. This exteriorly concave portion could 
also be shifted upwardly by raising the guide eye 
30, and, if the guide eye 30 were raised suffl 
ciently, a, Second exteriorly concave reduced 
diameter neck Would be formed adjacent to the 
generator. 

*If a casing 23 of the size here shown were used, 
the thread of the natural figure of . Irevolution 
indicated by the outline curves N in Fig. 3 would 
rub against this casing. Thus as a, practical 
matter in order to accommodate the natural 
figure of revolution of the curve N it would be 
Inecessary to employ a Smaller sized casing than 
the one shown, and hence a Smaller sized Supply 
package. - In addition, even with a Substantially 
Smaller caSing than the casing 23, 1owering of 
the exteriorly concave neck such as Would result 
from reduction in Speed of rotation could still 
cause undesirable contact of the natural figure of 
revolution With the casing. It will be under 
stood that the casing will not ordinarily be suffi 
ciently Slippery and Sufficiently accurately formed 
and positioned to alilow the fast, whirling thread 
to run in contact with it. Contact of the thread 
With the casing Would also be undesirable be 
cause of the lint, and dust that accumulate on 
the CaSing. 

"The raatural figure of revolution indicated by 
curves N is modified and stabilized by applying 
inwardly directed force intermediate its ends, 
and this is most conveniently accomplished by 
a, ring or a, Iring-like element having a, Smooth 
polished interior surface. IFig. 3 Shows the effect 
of Such a, ring 35 in modifying the figure of revo 
lution, curves MI Showing the outline of the modi 
fied and stabilized figure of revolution obtained 
by applying the ring 35 to the natural figure 
of revolution. It will be seen from curve MI 
that exterior concavity of the figure of revolu 
tion has been Substantially eliminated, the figure 
„of revolution showing only the negligible extent -- 
of exterior concavity which corresponds to the 
inside Surface of the ring 35, and being every 
where else exteriorly convex in outline. Par 
ticularly below the ring, the modified figure of 
revolution is exteriorly convex in outline through 
out a Substantial ZOne where the natura1 necked 
figure of reVolution is concave in outline. The 
portion of the outline of the figure of revolu 
tion below the ring is Seen to have 8, relatively fiat 
curvature adapted for adequate clearance of the 
casing 23, passage through the gap. between the 
magnets 28, 28? and the package-holder 6., with 
Out interference, and adequate clearance of the 
threads of closely disposed neighboring units of 
the apparatus, 
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"The action of the ring 35 does not appear neces 

Šarily to require any radical constriction of the 
figure of revolution at the place Where the figure 
of revolutiora runs in contact with the ring. In 
the preferred example shown in Fig. 3, the ring 
is applied a, short distance above the top of the 
casing 23 at a level' between a normally concave 
|portion of the figure of revolution (that is, the 
|portion of the natural figure of revolution from 
the level of the ring down to the point ?t) and the 
ieve} of finatura1 forrnation of the uppermnOSt, en 
1argerment of the figure of revolution. Also, the 
ring 35 may be described as being located in 
the region of natural formation of a neck, and 
near the level of the Smallest diameter portion of 
this meck. ?in Fig. 3 in which the natural figure 
of revolution and the modified figure of revolu 
tion represent 100 denier thread being twisted at 
12,200 R. P. M., the ring 35 only Slightly con 
stricts the natural figure of revolution, the con 
striction being .. only approximately % inch in 
radiuMS. • 

A greater degree of constriction than ShowIn 
im ??ig. 3 can be employed, but an tunneceSSary 
degree of constriction is preferably aVoided and 
the ring 35 is preferably of an internal diameter 
equal to a substantiai part of the diameter of the 
ifier path at the base of the figure, for example, 
Bbout one-fourth or more of the diameter of the 
flier path. Such substantial diameter of the ring 
is helpful in enabling the thread adequately to 
clear the casing 23, and is also advantagecus in 
not unnecessarily reducing the circular path of 
the portion of the figure of revolution above the 
ring. As will appear below, the portion of the 
figure above the ring and which boWS outWardly 
appears to exercise a control over the portion of 
the figure below thae ring. 

"HThe action:h of ring 35 carn, if desired, be Stupple 
mented by other controlling ringS Which apply 
inwardly directed force and Some degree of con 
Striction to the figure of revolution in between 
itS base and the apex, and my Said patent Speci 
ficatiion for "Twisting and Spinning, Seri3.1. Nic}. 
724,987, may be referred to as illustratirug the 
cooperative action of a plurality of controlling 
ringS. ?However, in the present apparatus where 
?he path of the generator is constant, and the 
figure of revolution has a constant height, a, Single 
ring 35 applied So as only slightly to constrict, the 
ºfigure of revolution near its naturai neck is 
deeirned preferable. Application of a, Single 
Smooth polished. ring 35 as herein Showyn ap 
No.8xrently does not add materially to the tension 
Of the thread of the figure of revolution because 
botin the Infatural and the modified figures of 
revolution of 100 dernier thread twisting a? 
12,200 R. B. Mí. in Rig. 3 ihad a tension (immeasured 
above the guide eye 30) of approximately 38 
?gira,KH};$. >. 

IYl Fig. 3, the curve S'i'indicates one instantane 
Ous position of the thread of the modified figure 
of revolutioira whose outline is shown by the curves 
Mº, and in the plan view of Fig. 5, the curve ST 
ShowS an instaintaneous position of the thread of 
the modified figure of revolution, corresponding 
to the curve S'i' of Fig. 3, the curve ST in Pig. 5 
SiaOWing particularly the angular lag of the 
twisting thread. Between the fiier and the ring 
35 this angular lag armounts to approximately 
120° and between the ring 35 and the eye 30 there 
is a further angular lag of approximately ?0°, 
armounting altogether to an angular lag of ap 
Proximately 210° between the fiier and eye 3?. 
This atraount of angular lag is very much larger 
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than the angular lag which occurs in the ordinary 
conventional balloon and is more nearly like the 
amount of angular lag whicin the thread of the 
natura,1 necked figure of revolution - Would have 
in the absence of the ring 35. • ?. 

1it is preferred to provide for adjustnment of 
both the ring 35 and” the guide eye 30) in order 
to adapt the apparatus to a wide Variety of oper 
ating conditions, and to provide the most desir 
able Shape of the modified figure of revolution, 
Particularly in its portion between the ring and 
the flier, under all conditions. ."Thus, as indicated 
ira Fig. 4, the ring 35 and the guide eye 30 are 
|preferably carried by brackets 303 8und: 3T which 
Imay be adjusted vertically on a vertical post 38 
and Secured in position by set Screws 39. 
The portions of the modified figure of revolu 

tion above and below the ring appear to exert 
lupOn each Other a, balancing effect which is 
8.dvantageous in controlling the degree of out 
Ward bOWing of the portion below the ring. "Thus, 
Changes in the lengths of the portions of the 
figure above and below the ring 35 affect the 
degree Of Outward bowing of the portion below 
the ring. Increasing the length of the portion 
above the ring or decreasin2 the length of the 
|portion below the ring tends within limits to 
decrease the OutWard bowing of the portion below 
the ring. Reducing the 1ength of the portion 

-------------**** 

· abOVe the ring or increasing the length of the 
|portion below the ring tends within 1imits to 
increase the outward bowing of the portion below 
the ring. Raising the eye 30 or lowering the 
Iring: 35, or both raising the eye and lowering the 
Iring, tends to decrease the degree of outward 
bOWing of the portion of the figure below the ring. 
LOWering the eye 30 or raising the ring 3?, or 
both loWering the eye and raising the ring, tends 
to increase the degree of outward bowing of the 
POr?ion below the ring. These adjustments of 
?he ring and guide eye are advantageous in 
establishing the desired course of the portion. 
Of the modified figure of revolution extending 
from the fiier to the ring, in which course the 
?hread Should adequately clear the magnets 28 
and 2?’, the thread Supply carrier ?. and the 
CaSing: 23. These adjustments are also usefui in 
COuriter-balancing and offsetting the effect of 
Changes in Operating conditions such as speed: 
and demier upon this portion of the figure of 
#reVolutior?. 
In the COnStruction shown in Fig. 3, the ring 

35 has an internal diameter of 2%’’ (dimmer 
SiOn A) and is located 10%’’ (dimension C) 
abOVe the plane of rotation of the fiier eye 9, 
and for the uptwisting of 100 denier thread, the 
&llide eye 30 al? the top of the figure of revolutioy?. 
is located 13’’ (dimension IX) above the level of 
the ring 3?. The diameter of the path of the fiier 
eye g iS 57/8’’ (dimension B), and typica] speeds 
of the fiier are 10,000 R. P. M., 11,100 K. Ke. M?., 
and 12,200 R. P. M., ?he curves N and M. repre 
Senting 100 denier thread tult; 12,200 H&. P. Mi. 
TheSe figures are cited as an aid to understand 
ing certain adjustments which can be made for 
the purpose of accommodating thread of various 
deniers in the best manner. "The Shape of the 
figure of revolution below the ring can be kept 
apprOXimately constant for ?hreads of various 
demiers by adjustments in the amount of tension. 
applied by the tension device P and by adjust 
Iments in the height of the eye 30} above the leve; 
Of the ring (indicated by *he dimension Ly im. 
Fig. 3). A reduction of the internal diameter 

”5 of the ring from 2%’’ to 2’’ (dimension A) has 





within the figure of revolution, drawing the 
thread from Said package to Said generator and 
thence to the apex, imparting twist to the thread 
between the package and the generator and fur 
ther twist between the generator and apex, and 
stabilizing a portion of the figure of revolution in 
ara exteriorly convex outline in the region of the 
package by causing the figure of revolution to re 
act against an encircling ring between Said por 
?ion and the apex. 

"ti. Method of twisting a, thread comprising es 
tablishing, between an apex and a, circularly 
moving generator a figure of revolution of the 
thread adapted to assume an exteriorly concave 
Thecked configuration if allowed to follow its nat 
tural course between Said apex and generator, 
Said generator defining the base of Said figure, 
supporting a package of the thread at least par 
tia?ly within the figure of revolution, drawing the 
thread from Said package to Said generator and 
?hence to the apex, imparting twist to the thread 
between the package and the generator and fur 
ºher ?wist between the generator and apex, and 
stabilizing a portion of the figure of revolution in 
an exteriorly convex outline in the region of the 
package by causing the figure of revolution to 
react against an encircling ring between the top 
of the package and the apex. • 

- 8. Method of twisting a thread comprising es 
?ablishing, between an apex and 8, fiier rotating 
&lt; a. Speed of 10,000 or more revolutions per min 
lute, a, figure of revolution of the thread adapted 
to 8SSume an exteriorly concave necked configu 
?ration if allowed to follow its natura1 course be 
tween Said apex and generator, Said fiier defining 
the base of Said figure, supporting a package of 
?he thread at: 1east partially within the figure of 
revolution, drawing the thread from Said pack 
8ge to Said generator and thence to the apex, 
imparting twist to the thread between the pack 
age and the generator and further twist between 
the generator and apex, and stabilizing a portion 
of the figure of revolution in an exteriorly convex 
Qutiine in the region of the package by causing 
?he figure of revolution to react against an en 
circling ring between Said portion and the apex. 

9. Miethod of twisting 8, thread comprising es 
tablishing, between an apex and a flier rotating 
8it, a, Speed of 10,000 or more revolutions per min 
tite, a, figure of revolution of the thread adapted 
to assume an exteriorly concave necked configu 
Irsation if allowed to follow its naturai course be 
tween Said apex and generator, Said fiier defining 
the base of Said figure, Supporting a package of 
the thread at least partially within the figure of 
revolution, drawing the thread from Said package 
to Saidi generator and thence to the apex, im 
|parting twist to the thread between the package 
and the generator and further twist between the 
generator and apex, stabilizing a portion of the 630 
figure of revolution in an exteriorly convex out 
?ime in the region of the package by caluSing the 
figure of revolution to react against an encircling 
?ring between Said portion and the apex, and arp 
?lying tension to the thread between the package ?5 
a?nd ?he fier in an amount, Such that after the 
thread. ?oasses the apex the thread tension, ex 
pressed in grams, does not materially exceed One 
third; the denier of the thread. 

10. Method of twisting a thread comprising eS 
?ablishing, between an apex and a, circularly mOV 
ing generator, a, figure of revolution of the thread 
adapted to assume an exteriorly concaVe necked 
gonfiguration if alliowed to follow its natural 
course between said generator and apex, Said gen 
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erator having a constant path, defining two sec 
tions of the figure of revolution by encircling the 
figure Of revolution With a, Iring in contact there 
with, and adjusting the outline of the section of 
the figure of Irevolution between the ring and the 
generator path by adjusting the relative lengths 
of the Said two sections. 

11. 1Method of twisting a thread comprising es 
tablishing, between an apex and a circularly mov 
ing generator, a, figure of revolution of the thread 
adapted to aSSume an exteriorly concave necked 
COnfiguration if allowed to follow its natura1 
COurSe between Said generator and apex, said gen 
erator having a constant path, defining two sec 
tions of the figure of revolution by encircling the 
figure of revolution with a ring in contact there 
With, and adjusting the outline of the section of 
the fleure of revolution: between the ring and the 

- Eenerator path by adjusting the distance from 
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Said Iring to the generator path. 
12. Method of twisting a thread comprising es 

tablishing, between an apex and a, circularly mow 
ing generator, a, figure of revolution of the thread 
adapted to assume an exteriorly concave necked. 
configuration if allowed to follow its natural 
COurSe between Said generator and apex, said 
generator hawing a constant path, defining two 
Sections of the figure of revolution by encircling 
the figure of revolution with a, ring in contact 
therewith, and adjusting the outline of the sec 
tion of the figure of revolution between the ring 
and the generator path by adjusting the total 
height of the figure of revolution. 

13. A twisting machine including means de 
fining an apex, a circularly mowing generator co 
operating with said apex-defining means to form 
a, figure of revolution of the thread adapted to 
aSSume an exteriorly concave necked configura 
tion if allowed to follow its natura1 course be 
tween Said generator and apex, means for sup 
|porting a package of thread, means for drawing 
the thread from the package to the generator 
and thence to the apex, in combination with 
means for applying encircling confining force 

45 to the figure of revolution at a level between said 
generator and apex to stabilize the portion oº 
the figure extending from the generator to said 
1eve1. 

14. A twisting machine including means defin 
50 ing an apex, a, circularly moving generator co 

operating With Said apex-defining means to form 
a, figttre of revolution of ºthe thre^?d adapted ?O 
aSSurne an exteriorly concave necked configura 
tion if allowed to follow its natura1 course be 

?5 tween Said generator and apex, means for sup 
|porting a package of thread, means for drawing: 
the thread from the package to the generatOF 
and thence to the apex, in combination. With 
rnearns for a.jpplying encircling confining force to 
a, naturaliy reduced-diameter portion of the fig 
ure of revolution. 

15. A · twisting machine including means de 
fining an alpex, a circularly moving generator cO 
operating with Said alpex-defining means to fornia, 
a, figure of revolution of the threadi adapted ?0 
assunne an exteriorly concave necked configura 
tion if allowed to follow its natural course be 
tween said generator and .apex, means for Suip 
|porting a package of thread, means for drawing 

70 the thread from the package to the generator 
and thence to the apex, in combination With an 
encircling ring contacting with the figure of reV 
olution at a level between Said generat01r and 
apex to stabilize the portion of the figure ex 

7? tending from the generator to said level. 
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”16. A twisting machine including means defira 

ing an apex, a circularly moving generator GO– 
operating with Said apex-defining means to form 
a figure of revolution of the thread adapted t0 
assume an exteriorly concave necked configura 
tion if allowed to follow its natural course be 
tween said generator and apex, . means for Sup 
|porting a package of thread, means for drawing 
the.thread from the package to the generator and · 
thence to the apex, in combination with an en 
circling ring contacting with the figure of revolu 
tion at a level between said generator and appex 
to stabilize the portion of the figure extending 
from the generator to sadd level, Said ring having 
8n .. internal diameter less than but equal to 8. 
substantial part of the diameter of the path of 
the circularly moving generator. 

17. A twisting machine including means defin 
ing an apex, a, circularly moving generator Co 
operating with Said apex-defining means to form 
a figure of revolution of the thread adapted to 
assume an exteriorly concave necked configura 
tion if allowed to follow its natural course be 
tween Said generator and apex, means for Sup 
porting“ a package of thread, means for drawing 
the thread from the package to the gener8.tor and 
thence to the apex, in combination with an ent 
circling ring contacting with the figure of revo 
1ution at a level between Said generator and 
apex to stabilize the portion of the figure extend 
ing from the generator to said level, said ring 
having an internal diameter of approximately 
One-fourth or more of the diameter of the path 
of the circularly mowing generator. 

18. A tWisting machine including means defin 
ing an apex. a, circularly mowing generator c0 
operating with Said apex-defining means to form 
a, figure of revolution of the thread adapted to 
assume an exteriorly concave necked configura 
tion if allowed to follow its natural course be 
tween Said generator and a?pex, means for Sup 
porting a package of thread, means for drawing 
the thread from the package t? the generator 
and thence to the alpex, in combination with an 
encirciing ring contacting with the figure of revo 
lution between a normally concave portion there 
of and a level in the general region of the upper 
most natura1 enlargement of the figure to sta 
bilize Said normally outwardly concave portion 
thereof in an exteriorly convex otutine. 

19. A twisting machine including means defin 
ing an apex, a circularly moving generator co 
operat*ng with Said apex-defining means to form 
a figure of revolution of the thread adapted to 
8SSume an exteriorly concave necked configura 
tion if allowed to follow its natura1 course be 
tween Said generator and apex, means for Sup 
porting a package of thread at least partially 
within the figure of revolution, means for draw 
ing the thread from the package to the generator 
and thence to the apex, the package Supporting 
\means being So aurranged within Irelation to the 
generator that twtst is imparted to the thread 
between the package and generator, further 
twist being imparted to the thread between the 
generator and Said alpex, in combination with an 
encircling ring contacting with the figure of 
revolution in the region of natural1 formation of 8 
neck therein. 

20. A twisting nnachine including means defin 
ing an apex, a circularly mowing fiier defining 
a, circular base and cooperating with Said apex 
defining means to form a, figure of revolution of 
the thread adapted to aSSume an exteriorly con 
cave necked configuration if allowed to follow it:S 
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\natural course between Said fier and apex, 
means for Supporting a package of thread at 
least partially within the figure of revolution, 
means for draWing the thread from the package. 
to the filer and thence to the apex, the package 
Supporting means being So arranged with relation 
to the fider that twist is imparted to the thread 
between the package and fiier, further twist being 
imparted to the thread between the fiier and said 
apex, in combination with an encircling ring con-. 
tacting with the figure of revolution at a level be- ’ 
bWeen the top of the package and the apex to 
Stabilize the portion of the figure in the region 
of the package. 

21. A twisting machine including means defin 
ing an ape", a circularly moving flier defining 
a circular base and cooperating with Said apex 
defining means to form a figure of revolution of 
the thread adapted to assume an exteriorly con 
cave necked configuration if allowed to follow its 
natural course between Said fiier and apex, 
Inne8bus for Supporting a package of’ thread at. 
least partially within the figure of revolution, 
means for drawing the thread from the package 
to the filer and thence to the apex, the package 
supporting means being So arranged with relation 
to the fider that twist is imparted to the thread 
between the package and fiier, further twist be 
ing imparted to the thread between the fiier and 
Said apex, and a casing for the package within 
the figure of revolution, in combination with an 
encircling ring contacting with the figure of 
revolution at a level between the top of the casing 
and the apex to stabilize the portion of the figure 
in the region of the casing. « 

22. A twisting machine including means defin 
ing an apex, a circularly moving generator de 
fining a circular base and cooperating with Sadd 
8pex-defining means to form a figure of revolu 
tion of the thread adapted to assume an exterior 
ly concave necked configuration if allowed to fol 
low its natural course-between Said generator and 
apex, means for supporting a package of thread, 
means for drawing the thread from the package 
to the generator and thence to the apex, an en 
circling ring contacting the figure of revolution 
and defining two sections thereof, and means for 
adjusting the distance from the ring to the path 
of the generator thereby to adjust the outline of 
the section of the figure of revolution which ex 
tends between the generator and the ring. 

23. A twisting machine including means defin 
ing an apex, a circularly moving generator de 
fining a circular base and cooperating With Said 
apex-defining means to form a figure of revolu 
tion of the thread adapted to aSSünne an ex 
teriorly concave necked configuration if allowed 
to follow its natura1 course between said gener 
ator and apex, means for Supporting a, Ipackage 
of thread, means - for drawing the thread from 
the package to the generator and thence to the 
apex, an encircling ring contacting the figure of 
revolution and defining two sections thereof, and 
means for adjusting the distance from the apex 
defining means to the path of the generator * 
thereby to adjust the outline of the Section of the 
figure of revolution which extends between the 
generator and the ring. 

24. A twisting machine including means defin 
ing an apex, a circulariy moving flier defining 8, 
circular base and cooperating with Said apex 
defining means to form a, figure of revolution of 
the thread adapted to assume an exteriorly con 
cave necked configuration if allowed to follow its 
\natural course between Said fiier and apex, a, 
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„Irotatably mounted package-holder adapted to 
Support a package of thread within the figure of 
\revolution, a casing for the package, means for 
drawing the thread through the interior of the 
package, thence to the fier and thence to the 
apex, means for magnetically retaining the pack 
age-holder Stationary including cooperating mag 
netic holding elements mounted on the package 
holder and on a stationary part of the m8.chine 
reSpectively and Spaced by a gap through which 
the º?are8d is adapted to run from the fiier to 
ward the apex, and an encircling ring contact 
ing with the figure of revolution between the 
package and the apex and stabilizing the portion 
of the figure of revolution between the ring and 
the fier in an exteriorly convex Outline adapted 15 
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to clear Said package holder, Sadd magnetic ele 
ments and Sadd casing. 

IEUGENE; C. GWATHTNERY. 
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