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(71) We, K.. D. G. INSTRUMENTS 
LL\HTED, a llritish Comp:my of Brookside 
A venue, Rutsington, Sussex, do hereby declare 
the invention, for which we pray that a 

5 patent may be: granted to us, and the 
method by which it is to be performed, 
to be particularly described in and by the 
following statement: -

The present invention relates to the high 
10 speed winding of linear material on to pack­

ages. The wound material may be string, 
ccrd wire, ar,d especially textile yarn and 
thread, and the material may he of circular 
or none circular cross··scctional shape. Ribbon 

15 or tape material c~n be woun<l hy apparatus 
in accordance >vith the invention, but for 
conwnicncc the wol:nd material will herein­
after be referred to as thrcarl. It is to be 
under~tood that the invention is not rhcrebv 

20 limited to the winding of threr.d. -
The package on to which thread is wound 

can be a cop, rcr!, spool or other form, and 
may have a cylindrical or conical external 
smfacc to receive the winding, and the pack-

25 ar,;c may or may not have one or more 
flanges. Thread m:.y be wound on to such 
packages in tn;nsfcr from one process w an­
other in the co•Jrsc of mmrnfacturc, or for 
final winding b.::forc sale. The winding may 

30 be a simple winding, with si.1cces5ivc turns 
c!o'.;cJy ~:de by side, and with 5ucccsc.ivt: layers 
wound from end to end in alternate din~c­
tions, or the winding may be in cross-l~!Y in 
which the \Ymmtl thread is traversed raoidlY 

:35 from end to end of the wound length, ~ver}· 
few turns, so th~ .. t turns of adjacent layers 
cross at a sut,stantial angle and form a 
pat tern in \Yhich there may he one, one and 
a half, two or more: 'loops' in the wound 

40 length of the package. In som,~ cases, the. 
winding may be random anrl with a traverse 
such as to pnrdde an approximately level 
wind. 

It is d.-::sirablc to produce a wound p:ick-
45 ap,c at high speed. It is abo desirable that 

the winding sh0uld be truly cylinjrical o•· 
conical, as required, \mckr appruprini:·~ tension 

to provide a firmly wound package and, where 
an end flange is not used,' with a flat end 
surface free from ·bulges. Hitherto, so far 50 
as we arc aware, it has not been possible in 
winding to cross-lay such material on to a 
package at high speed so as to form an 
acceptably cylindrical or conical package; in 
practice it has not been possible to carry out 55 
precision cross - lay winding :it speeds at 
much above 2,000 r.p.m. of the package. 

The present invention includes a method 
of and apparntus for winding thread on to a 
package in which the thfead is gnidcd and 60 
traversed by passing through a slot formed 
in a rotating hollow guide. 

In accordance with the prcsl'nt invention 
there is provic!cd a winding apparatus for 
winding thread on to packages, :md compris- 65 
ing thn::nd guiclin[; mcr.n~, said 1~uiding mc::ns 
including a guide drum formed by first and 
second members having adjacent cylindrical 
surfaces, said surfaces b;:ing c0mplcmentarily 
shaped and spaced to form a thread guiding 70 
slot, said slot comprising an even number 
of helical segments, each segment being a 
>cgmcnt of a heli)· of the same pitch nncl 
having the same angu1flr cxt·cnt around Stiid 
cylindrical surfocc, successive segments being 75 
Sl:gments of alternately left ha!lClcd and right 
handed helices, means for rot:iting saicl. mem-
bers toge1 Jy·r a!)nut an axis, rhrcrd guide 
means proYid!ng edges cxlcn:ling parallel to 
the axis of said drum for guiding a thread 80 
to enter said ~lot at a fir~.t point and to 
emerge from the slot at a second point, said 
first and second points being disposed 
approximately in a plane which is at right 
an~lcs to said nxis cf rotation. 85 

\X'ith this arranr,cmcnt, as the gaide rotates, 
the thread will be traversed; the points at 
which the thread enters and leaves the 5Jot 
are ~ubst::intially in the s;ime plane, at right 
angles to the axis of the drum, the drum and 90 
the pachgc hci:1g rotated abut t~1cir respec-
tive axes at a speed ratio appropriate to the 
de~ired lav. 

In an apparatus rmboclying the invcntioa it 
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, has ~en found possible to \Vind packages 
with snfficicnt precision at high package 
speeds of at least 10,000 r.p.m. The appara­
tus permits variation in the speed ratios of 

5 the package and the guide, to vary t}1e patter:1 
of lay from parallel loops to cross-lay with 
one, OJ!e and half, or more loops laid on the 
length of the package. 

Other features and adv:mtages of the 
10 invcntio:1 will appear from the following des­

cription of an embodiment thereof, given by 
way of example, m conjunction with the 
accompanying drawings, in which: -

Figure 1 is a diagram showing the general 
15 arrangement of an apparatus for winding 

cylindrical packages; 
Fi3ure 2 is a plan view of a practical 

form of thread winding apparatus, of the 
type indicated in Figure 1; 

20 Figure 3 is a side view of the same 
apparatus, looking in tl~e direction of arrow 
3 in Figure 2; 

Figure 4 is a devclopne11t of the cylin­
drical surface of the guide dnim, on a re-

25 duccd scale; 
Figure 5 is a diagrammatic cross sectional 

view of the guide drum taken on the line 
5-5 in Figure 6; 

Figure 6 is a diagrammatic longitudinal 
30 sectional view of the guide drnm taken on 

the line 6-6 in Figure 5; 
Figure 7 1s a diagrammatic view looking 

in the direction 7 in Figure 5, and indicating 
the movement of the thread during the first 

35 ninc:ty clcgr(!es of movement of the guide 
drum, and 

Figure 8 is a diagramrnatic view looking in 
the direction 7 in Figure 5, when the guide 
drum h:ls re\·olved ninety degrees from the 

40 position of Figure 6 and i?dicatcs the move­
ment of the thread material between ninety 
and one hundred and eighty degrees move­
ment of the guide drum. 

Figure 1 indicates the general arrangement 
45 cf a thread winding apparatus shown, by way 

of example, m this case . for winding thread 
from a package ~t 10 on to a package at 11. 
The thn;ad 12 passes from the p12..:kage 10, 
over a guide 13, through two electrically con-

50 hollable thread tensioning devices 14, 15 
·thence through a horizontal i.:lot in a guide 
plate 16 and through a guide drum 17 of 
\Vhich the axis is horizontal and therefore 
parallel to the slot in guide plate 16. The 

55 thread emerges from the guide dmm and 
passes over the· horizontal edge of a further 
guide plate 18, arid is then wound on to the 
package at 11; the thread 1s traversed back 
and forth along the length of the package by 

60 the guiding action of the drum. 
The guide drum l 7 and package 11 are 

mouilted on shafts 20 and 21 respectively, 
the shnft:; being driven at a predetermined 

· speed ratio through a gear box 22 and clutch 
65 23 from a prime mover 24. The guide drum 

-----·---------· 
17 is carried on ::m arm l9 pivoted at 25, 
and rnhstantially counterbalanced by an 
a<ljusrnble tension spring 26; movl:mcnt is 
damped by <lash··pot 27. The thread is wound 
on to the package 11 ::!mi ;:s tlle package in­
crea~cs in diameter the wound package, 
which berm against gu:d~ plate 18, presses 
agailist the plate so t!rnt arm 19 pivots; the 
guide plate remains m cont:J.ct with the sur­
face of the wound thread on the p<'.ckage 11 
under th-~ tension of ~pr:ng 26. 

It 1s desirable that the tension on the 
thread as it is being wov::d should be varied 
in accordance with the v:ou:id diameter of the 
package, and so a control means 28, respon­
sive tu movement of arm 19, is arranged to 
varv tl1c tension effected by the tensioning 
dc;:iccs 14 and 15. 

A practical form of apparatus for winding 
thread, in which a very high winding rate 
can be ::chieved, is shown in Figures 2 and 3. 
This appnratus compri~cs base plates 30 and 
31 mounted on supports 32. Hase plate 30 
carries n prime mover, corresponding to 24 
in Figur.~ l, comistin~ of an electric motor. 
On base pla::e 31 arc mounted two similar 
vertical, parallel support plates 33 and 34 
and a third support pl.He 35 parallel to the 
other two. A mnin drive ~haft 36 is journalled 
in the twv plates 33 anJ 34, the shaft being 
driven by a belt drive including pulley 37 
on the shaft of motor 24, a pulley 38 on 
shaft 36 and driving belt 39. 

Clutch :B is disposed on shaft 36, for 
coupling pulley 38 to shaft 36; the shaft 
21 on which the package 11 is wound is 
driven from shaft 36 bv a drive which in­
cludes a pinion 40 on sliaft 36, m:;-shing with 
an idler gear 41, mounted on shaft 42 
journalled in the plate 33, gear H in turn 
meshi1;g with a gear 43 on a further shaft 
44, journ3Jlcd m the plates 33 and 34. So 
that the gear ratio afforded by these gears 
may be readily changed, the gears 40, 41 
and 43 arc arranged on the outside of plate 
33, as will be seen in Figure 2. 

An inlinitdy variable ratio drive is pro­
vided bctv;een shaft -M and shaft 21. This 
comprises a t:iper pu!ky 45 on shaft 44 and 
a further taper pulley 47, of opposite taper, 
on shaft 21. A flat bcit 48 couples the two 
taper pulleys 4 5 and 4 7 on the lateral posi­
tion of the belt on the two pulleys, and the 
tension of the belt, is controi!ed by a pivoted 
spring loaded jorkcy pulley 50. Pulley 50 
is mounted on a block asscmblv 51. which 
can be moved laterally to shift the belt 
and thereby to change the effective speed 
ratio betv.·ecn shafts ·H and 21; the block 
assembly can move along a guide bar 52 
mounted at its encl 111 plates 33 and 34. In 
this way, shaft 21 can be driven at the 
desired winding- speed, ihe winding speed .of 
~haft 20 with respect to sh:i.ft 21 being 
determined primarily by the gear ratio of 
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the gear train 40, 41, 43 with small varia­
tions made possible by the variable gear 
provided by pulley 45, belt 48 and pulley 
47. The end of shaft 21 hns a reduced por-

5 tion 2Ia as shown, on which is disposed a 
suitable friction clutch means or the like 
to receive and hold the package 11. 

The mechanism as thus far described 
operates to drive the spindle 21, on which 

10 the package 11 is secured, at a predetermined 
speed from the shaft of motor 24. Means are 
also provided for driving the shaft 20, on 
which the guide drum 17 is carried. The 
drive 1s effected in a manner which permits 

15 the guide drum to be movable towards and 
away from the winding of package 11. 

For this purpose, shaft 20 is carried m 
two arms 54, 55, v .. ·hich are rigidly fixed to 
a cross shaft 49, carried in its ends m 

20 bearings in the support plates 34 and 35. 
The two arms ar<! bridged by two bars 56, 
57, which together correspond to the guide 
member 16 of Figure 1, tbc adjacent edges 
of the bars being slightly spaced apart s0 

25 as to provide between them a guide slot 58 
for the thread. Guide plate 18 is mounted 
on a bar 59 also carried between the two 
arms 57 and 58. 

An arm 60, fastened to shaft 49 so as to 
30 move integrally with arms 54, 55, is attached 

to one end of spring 26, the other end of 
which is anchored to the base plate 31. Also 
attached to arm 60 is one end of dash-pot 
2 7, the other end of which is abo attached 

35 to the s:un:! base plate. The effect of the 
tension of spring 26 is made adjustable, for 
example by providing r.lternative attachment 
holes 61 for the spring, so that the moving 
system including guid::: drum 17, arms 54, 55 

40 and arm 60, and the attached parts, is rnb­
stantially crmnterbalanccd about shaft 4 9. 

Shaft 20 is driven from shaft 3 6 bv means 
of a chain drive. A spaickct 63 is secured to 
shaft 36 and chain 64 passes round the 

45 sprocket and round a sprocket 65 on an 
extension of shaft 49. The chain is tensioned 
by an adjustable jockey sprocket 66. A 
fonhcr short. chain drive from shaft ·1-9 to 
shaft 2.0 is provided by means of sprocket 

50 67, sprnckc~ 68 and chidn 69. Since the 
arms 54 and 55 pivot uhout shaft 49, the 
arms can pivot whilst the drive to shaft 
20 is maintained . 

Jn the design of high 5peed thtead handlin~~ 
55 devices, the limitati0!1 on the speed that cm 

be us:::d is set largely by the need to keep 
within the breaking strength of the thread. 
In the case of a high speed thread winding 
device suC:1 as that described, limitation 1s 

60 set to a larg.:~ cxt.:::nt by the nature of the 
thread t1 a\'cr~ing guide, especially 111 rela­
tion to the tcnsion;ng means for the thread. 
The tension must ~be acle:qua1i~ to a\'oid 
defects such as poorly sb.p.:::<l cnd5, with a 

65 cylindrical or conical wid; loose winding of 

the thread on the package may result, which 
increases the diameter of the wound package 
and effecting its 'feel'. On the other hand, 
the higher the tension, the more likeiy become 
breakages of the thread, due to the increased 70 
forces arising from small rapid movements 
of the thread, and especially those due to 
the thread guiding and tensioning means. 

Jn the embodiment of the .invention being 
described, a particularly satisfactory winding 75 
device is embodied. This is shown more 
clearly in Figure 2, and diagrammatically in 
Figures 4 to 8. 

As shown in Figure 2, the guide is formed . 
as a continuous slot, having a ·Shape which· 80 
lies on the surface of a right circular cvli11- · 
dcr. A convenient method of forming· the 
slot, and the method adopted in the embodi­
ment of the invention being described, is for 
the slot to be defined by the complcmentarily 85 
shaped edges of two cylindrical members, ~s 

shown at 71 and 72 respectively in Figure 2, 
which together make up the winding guide 
drum 17. The two cylindrical sections arc 
sccurclv mounted on shaft 20, so that at all 90 
times the two sections move together, leav-
ing the slot, shown at 73, of constant dimen-
sion. The slot is composed of a series of sec­
tions, each ~ection being a s<!gment of a 
helix. There 11re an even number of sections; 95 
each helix 1~ of the same pitch and occupies 
the same angular extent of the periphery of 
the drun~. The helical segments arc altcm-
atclv lcft-handed and r.ight-handcd. The 
arr;ngcment is such that the thread can enter 100 
th·:: slot at one point, pa~s into the interior 
of the drum and emerge from the slot at a 
second point, the two points being substanti-
ally in the same plane transverse to the axis 
of rotation of the drum; further, as the drum 105 
rotates, the points of entry and emergence 
of the thread into and from the drum \Vil! 

chanrc and will move in a direction alrmg 
the drum axis hut will always lie m a plane 
at right angles to that axis. 110 

There arc various configurations of slot 
which will meet these conditions, but the prc­
frrred form is one in which the slot is formed 
from four helical section~:, the thread cntc!'ing 
and leaving the ~lot at snbsrnnt.ially diam'.!tric- 115 
ally opposite points. This arrangement is 
adopted in the mechanism described and 
shmvn, and the slot will be seen in Figures 
2, 4, 7 and 8. The slot has four s.::ctions 
7,1, 75, 76 and 77, each occupying 90° of 120 
the periphery of the drum cylinder. The 
thread, guided hy the slot 58 between guide 
bars 56 and 57, enters th~ drum at one 
point such as 79 passing over the central 
shaft 20 and emerging from the slot at a 125 
point 78, c.ldincd by the intersection of the 
edge of the guide plate J 8 and the slot in 
the drum. 

The slot section 74 is part of a true helix, 
as will be seen from the development c::f 130 
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Figure 4, so tha1 if the thread is initially at 
the point a, indicated m Figure 7 then if 
the drum is rotated through equal angular 
increments, indicated at b, c, d, e, f and g 
the thread will be displaced by equal linear 
displacem~nts indicated by points b', c', d', 
e', f' and g' along the upper edge of the 
guide plate 18. Thus, if the shaft rotates at 
uniform speed, the thread will be guided at 
a linear speed along the edge of plate IS, 
in the direction of arrow 81. During the next 
quarter revolution of the drum, then in similar 
manner equal angular displacements of the 
dnnn in the direction of arrow 82, corres­
ponding to points lz, J, k, l, m and 11, the 
thread will be guided through successive equal 
increments ll, j', ll', l', m' and n', as indi­
cated m Figure 8. The thread will accord­
ingly be moved at linear speed in the reverse 
direction, indicated by arrow 82. In this way 
the thread is \VOund with a linear speed of 
traverse along the package 11. 

Became cf the ~ymme:ry of slot 73, at 
the moment when the thread is, for example, 
leaving the slot at point 78, in Figure 4, 
corresponding to, say, point a in Figure 6, it 
will enter the drum through the poim 79 
corresponding to point n in Figure 8, which 
is diametrically opposite. As seen in Figure 
4, point 79 lies immediately behind point 
78. Again, when the thread is emerging 
from any other point it wiil enter the drum at 
a point which in Fig:1re 7 lies immedi:?;:ely 
behind that point and so at all times the 
thread within the drum will be in a direction 
5ubstantially at right ang!es to the axis of 
the drum, in the manner indicated in Figure 
6. 

This disposition of the thread passing 
through the guide drum appears to be of 
determining importance m enabling a high 
speed of winding of the package to be 
obtained. 

While the embodiment of the invention 
described is shown as winding a parallel sided 
package, the mechanism can be readily 
adapted for winding non-cylindrical packages, 
such as co'nical packages; the length of che 
winding en the package is determined by the 
axial extent ·of the helical segments of the 
slot 73, ·but a guide drum can be readily 
removed and replaced when another winding 
length is desired. Different lays of thread c:m 
be obtained by changing the change gears .JO, 
41 and 43 and the variabl~ ratio friction gear 
proi.:·ided by taper pulleys -i5 and 4 7 and the 
movable belt 48 enables the winding speed to 
be adjusted to a small degree, to make it 
possible to wind closely threads of different 
count. 

The tensioning adjusting means operates 
m the manner described in connection with 
f-"igure 1, but 1s not shm...-n in Figures 2 
and 3. A convenient method of effecting the 
desired control is to arrange for movement 

of arms 54 and )) to control a variable 
resistor, m tum controlling the current fed 
to the variable tensioning devices 14, 15. 

WI-L\T \~'E CLAIM IS: -
1. A winding apparatus for \Vinding thread 70 

on to packages, and comprising th~ead guid-
ing means, said guiding means including a 
guide drum formed by first and second mem-
bers having adjacent cylindrical surfaces, said 
surfaces being complemcntarily shaped and 75 
spaced to form a thread guiding slot, said 
slot comprising an even number of helical 
segments, each segment being a segment of 
a helix of the same pitch and having the 
same angular extent around said cylindrical 80 
surface, successive s.:::;ments being segments 
of alternately left handed and right handed 
helices, means for rotating said members 
together about an axis, thread guide means 
providing edges extending parallel to the 85 
axis of said drum for guiding a thread to 
enter said sloi: at a first point and to emerge 
from the slot rit a s-::cond point, said first 
and second points being disposed approxi­
mately m a plane wh:c:h is at right angles 90 
to said axis of rotation. 

2. A thread winding apparatus for winding 
thread on to packages, and comprising thread 
guiding means, said guiding means including 
a guide drum formed by first and second 95 
members having parts that arc hollow cylin­
ders, the surfaces of said cylinders being 
coaxfol and of the same external diameter, 
the adjacent edges of the cylindrical parts 
of said members being compicmentarily 100 
shaped and spaced to form a thread guiding 
slot, support means for retaining said mem-
bers with said edges in fixed relative position, 
said support means permitting said members 
to rotate tor;etber about an axis whilst retain- 105 
ing snid edges in said fixed relative position, 
said slot comprising an even number of 
helirnl segments, each segment being a seg-
ment of a helix of the same pitch and having 
the same angular extent around said cylin- 110 
drical surface, successive segments being seg­
ments of alternately left-handed and right­
handed helices, thread guide means providing 
guiding edges parallel to said axis for guid-
ing a thread to enter said slot at a first point 115 
to pass into the interior of said hollow cylin-
ders and to emerge from said slot at a 
second point, said~ first and second points 
moving in a dirccticn along the said axis 
as said members rotate, said first and second 120 
points at any one time during rotation lying 
approximately in a plane at right angles to 
said axis. 

3. An apparatus in accordance with claim 
1 or claim 2. wherein said first and second 125 
points lie approximately on a diameter of 
said cylinder or cylinders. 

4. An apparatus in accordance with any 
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Figure 4, r.o tha1 if the tbr=.:::cd is initially at 
the point a, indicated in Figure 7 then if 
the drnm is rotated throi!t.;h equal angular 
increments, indicated :u b, c, d, e, f and g 
the th:-c:i.d will be disrlaced by equal linear 
displaccm•!ntS indicntecl by points b', c', cl', 
e', f' and g' along the upper edge of the 
guide plate 18. Tims, if the shaft rotates at 
uniform speed, the: tbc.:::ad will be guid·~d at 
a linear 5Fecd along the edg.::: of phne i 8, 
in the direction of arrow 81. During the next 
quarter revolution of the drum, then in similar 
manner equal angular di~,placements of the 
drnm in the direction of arrow 82, corn.::s­
poncling to points I!, j, It, !, m and n, the 
thread will be guided through successive equal 
increments h', j', 1~·, l'_. m' and n', as indi­
cated in Figure S. The thread will accord­
ingly be moved at linear speed in the reverse 
direction, indicated by ::mow 82. In this way 
the thread is wound with a linear speed of 
traverse a!o:1g the package 11. 

Becaus..::: d the ~1mme:ry of slot 73, at 
the moment when the thrc:i.cl is, for example, 
leaving the slot at point 78, in Figure 4, 
corresponding to, say, point a in Figure 6, it 
will enter the drum through the point 79 
corresponding to point n in Figure 8, which 
is diametrically opposite. As sc..::n in Figur.:! 
4, point 79 lies immediately b.::hind point 
78. · Again, when ;:he thread is emerging 
from anv other point it will enter the drum at 
a point· which in Figm·e 7 lies immcdia<:ely 
behind that point aad ~o at all times tbe 
thread within the drum will be in a dircctioa 
~ubstantial!y at right angles to the axis of 
th.:: drum, in the manner indicated in Fi3u:-c 
6. 

This di~position of the thread passing 
through the guide drum appears to be of 
determining importance i!l enabling a high 
speed of winding of the package to be 
obtained. 

While the embodiment of the invention 
described is shown as winding a parallel sided 
package, the mechanism can be readily 
adapted for winding non-cylindrical packages, 
such as co.nicnl packages; the b1gth of the 
winding on the package is determined by the 
axial extent of the helical segments of the 
5Jot 73, but a guide dnnn can be readily 
remov.:!d and replaced when another winding 
kn~th is desired. Different lays of thread can 
be 'obtained by changing the change gears 40, 
41 and 43 ar;d the variable ratio friction gear 
provided by taper pulleys •t5 ~nd. 4 7 and the 
movable belt 48 enables the wmdmg speed to 
be adjusted to a small degree, to make it 
po~sible to wind closdy thr.:::ads of different 
count. 

The tensioning adjusting means operates 
in the manner described in connection with 
Fi~ure 1, but is not shown in Figures 2 
:rnd 3. A convenient methnd of etfecting the 
desired control is to arrange for movement 

of arms H and 55 to control a variable 
n:sistor, i:1 turn controlling the current fed 
to the variable tt:nsionin_s devices 14, 15. 

WHAT \VE CLAL\l TS: -
l. A winding .'.lfilaratus for wii:ding thread 70 

on to p,tc::kgcs, and compri:>ing thread guid-
ing means, said guiding m·~ans inckding a 
iruick: drum furmcd bv first and second mcm-
bc;·s 11avin~ adjacent cylindric:! surfaces, said 
surfaces being comp!cmentarily shaped and 75 
spaced to form a tlncnd guiding slot, said 
slot comprising an even number of helical 
segn1<:nts, each ~eG1nent being a segment of 
a helix of the s:une pitch and having the 
same anr;1.1lar extent around said cylindrical 80 
~urfncc, succes~ivc sc;::mcn;s being segm::nts 
of alternately left haadeJ and right handed 
h1~liccs, means for rornting said members 
to:;cther about an axi~, thread guide means 
providing edges extending parallel to the 85 
axis of said drum for guiding a thread to 
enter said slo<: at a first point and to emerge 
from th·.:: slot at a second point, said first 
and second poims being disposed approxi­
mately in a plar:c which is at right angles 90 
to said axis of rotation. 

2. A thread winding ilpparatus for winding 
thread on to packages, and compri~ing thread 
g_ uic!ing men,1~, said guiding means includinf~ 
a guide drnm formed by first and secrnd 95 
members ha-ving pans that n:·e hollow cylin­
ders, the ;;urfaccs of said cylinders being 
coaxial and of the same external diameter, 
the adjac<:1~t edges of the cylindrical parts 
of said members being complcmentarily 100 
shaped a1:d spaced to form a thread guiding 
slot, support means for retaining said mem-
bers with said edges in fixed relative position, 
said support means permitting s.-:.id members 
to rotate tor:c:t!icr about an axis whilst retain- 105 
inf! said edges in said fixed relative position, 
saTcl s~ot comprising an even number of 
helical segments, cr,.ch scgm(~!lt being a seg-
ment of a helix of the same pitch and having 
the si:m..::: aegular extent around said cylin- 110 
drical s:irface, successive segments being seg­
ments of altetnatclv lcft--handed and right­
handed helices, thre~d guide means providing 
guiding edges parallel to said axis for guid-
ing a thread to enter said slot at a first point 115 
to pass into the interior of said hollow cylin-
ders and to emerge from said slot at a 
second point, sai::l first and second points 
moving in a direction along the said axis 
as said members rNate, said first and second 120 
points at any one time during rotation lying 
approximately in a pl::mc at right angles to 
said axis. 

3. An apparatus in accordance with claim 
1 or claim 2, wherein said first and second 125 
points lie ai;rroximately on a diameter of 
~aid cylinder or cylinders. 

4- ~\n apparatus in accordance with any 
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of claims 1, 2 or 3, wherein said s~gmeats 
arc four in number. 

5. An apparatus in accordance with any 
of claims l, 2, 3 or 4, and comprising a 

5 package winding support means, and mcam 
for driving said ~upport means in synchron­
ism with rotation of said members. 

6. An apparatus in accordance \Vith claim 
5, and comprising a common driving; means 

JO for said packngc support means and said 
means and drive means for establishing a 
sp:::ed ratio between them fixed in use-. 

7. An apparatus in accordance with c.laim 
6, and comprising means for adjusting said 

15 speed ratio. 
8. An apparatus in accordance with any 

preceding claim, and comprising thread 
tensioning means for controlling the tension 
of thread fed to said guiding means. 

20 9. An apparatus in accordance with claim 
8, and comprising means for adjusting auto­
maticallv th::: tcmion of the thread in accord­
ance with the external diameter of a p:ickagc 
on to which thread from said guiding means 

25 is wound. 
10. An apparatus in accordance with any 

preceding claim, n!1d comprising a guide 

plate, over the cdgC' of which thread from 
said guiding means p:.;.s~es to a package on 
to which the thread is wound. 30 

11. An app~tratus in accordance with claim 
10, wherem said guide plate is resilienrly 
mounted with respect to the package, and is 
biased again~t the surface of thread w~und 
on said package. . 35 

12. An apparatus in accordance with claim 
11, wherein said guiding means itnd said 
guide plate are together resiliently mcuntcd. 

13. An apparatus in accordance with claim 
12, wherein said gt:iding means and 5aid 40 
guide plate arc carried on a countcr!,Jalanced 
arm. 

14. An improved winding apparatus sub.-. 
stantiallv as ck scribed with reference . to the 
accompanying drawings. . 45 

15. Thread packages wound by npparatus 
in accordance with: :my of the preceding 
claims. 
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