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My invention in or relating to yarn winding
and analogous machines has particular reference
to machines for winding pirns of artificlal sitk.

In these machines it Is essential, as is well
known, to control accurately the tension imposed.

upon the yarn. If the package from which the
yarn supply is being taken is in the form of o
rotatably-mounted bobbin, and such. bobbin to-
gether with its yarn mass is of relatively con-
siderable weight, it may and frequently does oc-
cur that the effort required to be exerted by the
yarn to rotate the bobbin imposes a greater ten-
sion on the yarn than is desirable or even renders
it impossible for the yarn to pull around the
bobbin. ) .

When, therefore, very fine yarns are being
wound at high speed from a rotatably-mounted
bobbin it is necessary to provide means for driv-
ing or rotating the bobbin independently of the
the pull of the yarn. It is necessary, moreover,
that provision be made for varying the speed of
rotation of the bobbin in synchronism with that
of the winding spindle, so that the tension on the
yarn will be maintained constant. Purther it is
necessary to make provision whereby in the event
of the rotatlon of the winding spindle being sud-
denly stopped, an adequate brake will be applied

. to the supply bobbin to bring it quickly to res:
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and prevent over-running.

The object of the present invention is to pro-
vide mechanism by means of which the deside-
rata referred to will be attained, together with
other advantages which will be mentioned later.

The invention is characterized in that a mem-

. ber .controlled by movements of an angularly-

movable and adjustably-loaded compensator arm,
over a guide or guides on which the yarn passes
on {ts way from a rotatable supply bobbin to the
winding spindle, is arranged to control a drive for
the supply bobbin obtained from the winding
spindle or from a shaft driving said spindle, the
said drive being at all times effected against a
brake load and an additional brake load being
brought into action by the operation of the com-
pensator arm if, on sudden stoppage of the wind-
ing spindle, the constantly-acting brake load does
not suffice, owing to the momentum of the supply
bobbin, to bring said bobbin quickly to rest when
the drive ceases. : I

The accompanying drawing, shows In Fig. 1 a
diagrammatic sketch of -2 winding unit embody-
ing the invention; and in .-

Fig. 2 a sectional elevation on an enlarged scale
of the particular form or construction -of clutch
and brake arrangement shown in Fig. 1;

Fig. 3 s a plan view of the compensator arm
mounting. C
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- Referring to the drawing a represents a wind- .

ing spindle, rotated and reciprocated axially by
known means housed in a casing b and driven by
shaft ¢ and bevels d and e from a shaft f which
receives motion from any convenient source.

" The supply bobbin from which the yarn ¢ to be
wound is drawn is indicated at k. The yarn
passes from this supply bobbin to the winding
spindle over a guide member { on an angularly-

‘movable compensator arm j, thence beneath a

pulley k and over a second guide member 7 on
the compensator arm to the winding spindle. The
pulley k is carried by an arm k’ connected in the
illustrated embodiment to a lever k2 which is ar-

ranged, in known manner to actuate means to .

arrest quickly the rotation of the winding spindle
if the yarn supply should fail and thus permit the
arm k’ to swing towards the left in Fig. 1. Alter-
natively the pulley k might be carried by a fixed
part.

The guide members i and m are, it will be
noted disposed-at two different points in the
length of the compensator arm 7, the purpose of
this arrangement being described later. :

The boss §° of the compensator arm is fixed
upon 8 spindle n carried in bearings in a suitable
bracket 0. To -the boss j’ there is secured one
end of a spring n’ coiled about the spindle n and
having its opposite end n? fashioned as a radial
finger adapted to be registered in any one of a
series of open-ended slots n3 spaced circumfer-
entially around the annular flange 74 of g disc n6
fast-on the spindle n. "By varying the position
of anchorage of the end n? of the spring around
disc 7% so can the action of the spring to resist

-angular movement, of the compensator arm  be

varied. . The boss j’ of the compensator arm has
also connected to it one end of a spring », the
other end of which is anchored to a part p’
carried by the bracket o. The boss §’ is further
connected by a rod p?* with one arm of an angle
lever p pivoted at p* to a bracket 5. The other
arm of the lever p? is arranged to bear against
a boss r slidable longitudinally upon a sleeve 7’
mounted rotatably about the spindle 2 for the
supply bobbin h which spindle is journalled in
the bracket p°. Between the boss r-and a pulley

r3 fast on the sleeve 7’ there is disposed a coiled

spring r4 which acts to move the boss In a direz-
tion contrary to that in which it is moved by the
lever p3. The pulley-r receives motion from any
suitable source at, preferably a relatively high
speed, co-ordinated to that of the winding spindle
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and, in the present instance, is shown as being
driven by belt from a pulley or shaft /.
Projecting radially inwards from the boss r,

through slots in the sleeve r’ are pins r* which

5 engage between discs r® and r7 slidable upon the
spindle r2.

Between the disc .7¢ and a pressure plate s
there is disposed & spring s’. The plate s is
adapted to exert pressure against a series of

10 discs s alternate ones of which are splined on
the spindle r?2 and the intervening ones carried
by pins ¢t projecting horizontally from a part t’
fast with the sleeve r’. It follows, therefore,
that the proportion of the speed of rotation of

15 the sleeve 7’ imparted to the spindle 73 of the
supply bobbin depends upon the pressure with
which the discs s? are pressed together by the
plate s under the action of the spring s° and
disc 8.

20 Between the disc 77 and a second pressure plate
.u there is disposed a spring u#’.. The plate u is
adapted to exert pressure against a series of discs
_u? alternate ones of which are splined on the spin-
dle r* whilst the intervening ones are carried by

256 pins v projecting horizontally from a part v’ fast.

with the bracket p°. It follows. therefore, that
when the plate u is caused to exert pressure
against the discs u? a braking action is exerted
upon the spindle r? by reason of the discs keyed

30 upon it being pressed against the stationary discs
carried by the pins v.

The spring p is so designed in strength and ar-
ranged in its angular setting or direction of pulls
as to balance the effects of the springs r4, s8’. and

33 n’ in such a manner that when the spring n’ is
free there is little or no upward pull on the com-
pensator arm j. ‘The arm is thus capable of rest-
ing in any position between the extremities of

. " its permissible movement. The very smallest

40 amount of tension can thus be applied to the
varn and increases in tension ‘can be made by
“winding up” the spring n’.

The normal angular position: of the compen-

sator arm is determined according to the tension

48 it is desired to impose upon the yarn. In this
normal running position of the arm the lever p3,
the spring s' exerts sufficlent pressure on the
clutch discs s? to cause the spindle r? of the sup-
ply bobbin to be driven at the speed required to

50 maintain constant the tension on the yarn. Any
variation in the tension on the yarn-tends to
cause a change in the angtlar position of the
compensator arm and thus to vary. the driving
action of the clutch discs s3. It is believed to be

65 apparent that the tension of the spring s’ is de-
termined by the pressure imposed thereupon by
the spring r* by contact of the pins r® with the disc
r8. During the time the pins 7% are effected the
tension of the spring u’ will be sufficient to main-

60 tain the discs u2? in such frictional contact where-
by there is maintained at all times a brake load
on the spindle.

If, for any reason such as qulck stoppage of
the winding spindle, there is a cessation of ten-

63 sion on the yarn, the spring n’ acts to move.the
compensator arm j to an angular position in
which the action of the spring r# is overcome to
an extent sufficient to increase the braking action
of the series of discs u? constituting the brake for

70 the spindle r2 and give an additional brake load to
bring the bobbin quickly to rest:if the constantly
acting brake load referred to above does not suf-
fice. ‘It is believed to be apparent that this in-
creased braking action of the discs u? results

8 from the contact of the fingers r® with the discs

!

r7 as the rim r is moved against the tension of the
spring r* as the rod p? imposes pull upon the
angle lever p3. -

As the diameter of the yarn mass on the suppiy
bobbin - decreases the bobbin obviously requires §
to be driven faster, but at the same time its
weight is decreasing, so that the effort required
to drive it remains substantially const nt.. The
result of this is that the angular position of the
compensator arm j rémains more or less constant 10
from commencement to finish of a supply bob-
bin. An important advantage of this is that the
compensator arm can be made relatively short
and consequently lighter in weight and quicker
in action all of which tends towards attainment 18
of a more uniform yarn tension.

Attention was drawn hereinbefore to the fact
that the yarn, on leaving the supply bobbin,
led through a guide i disposed between the ends.
of the compensator arm and after passing about 20
the pulley k is led through a second guide m at the
extremity of the compensator arm. This ar-
rangement has an important advantage in that
the tension is applied to the yarn gradually and
the “draw” on the yarn as it leaves the supply 28
bobbin is very lizht. A further important ad-
vantage is that by the employment of the two
separated guides 1 and m the tendency towards
vibration of the compensator arm is checked.

Although I have shown multi-disc friction 30
clutch devices for transmitting drive to the spin-
dle of the supply bobbin and for applying brak-
ing action to the said spindle in the event of the
tension on the yarn ceasing. 1 wish it to be under-
stood that so far as the drive is concerned I am 33
by no means limited to the use of such devices.
Moreover, I do not limit myself to the provision
of two guides m and i on the compensator arm.

In some cases only the guide m at the extremity
of the arm may be required. 40

Whilst having been specially designed for ap-
plication to yarn-winding machines the mecha-
nism constituting the invention may be applied
to analogous machines such for instance as
warping machines. - 48

Having thus described my invention, what I
claim as new and desire to secure by Letters
Patent is:

1. In a yarn winding or analogous machine, a
rotatable supply bobbin, a winding spindle, and 80
means for driving said bobbin and winding spin.
dle, the combination including-a movable com-
pensator arm, a guide on said arm intermediate
the ends thereof through which s first disposed
the material leaving the bobbin, a fixed guide 53
for such material after leaving the guide on the
compensator arm, a second guide on the com-
pensator arm at the extremity thereof for the
material after leaving the fixed guide, and means
under control of the compensator arm for regu- 60
lating the rotation of the bobbin.

2. In a yarn winding machine, a winding spin-
dle, a rotatable supply bobbin, a bobbin spindle,

a sleeve surrounding the bobbin spindle, fric- .
tion discs within the Sleeve alternately keyed to 68
the bobbin-spindle and to the sleeve, a boss’
slidable on the sleeve and having a part extend-
‘ing within the sleeve, satd sleeve being slotted
for passage of such part to permit sliding move-
ment of the boss along the sleeve, a pressure disc 70
carried by the bobbin spindle to contact the in-
wardly disposed part of the sleeve, an expan-
sion spring within the sleeve and surrounding
the spindle and interposed between the friction
discs and the last named disc, means carried by T8
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the sleeve for constantly urging the boss and the
part carried thereby toward the friction discs,

_ means under control of the tension of the ma-
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terial drawn from the bobbin spindle for con-

trolling such movement of the boss and there-.

by controlling the driving contact between the
friction discs, and means for rotating the sleeve.

3. In a yarn winding machine, a8 winding spin-
dle, a rotatable supply bobbin, a bobbin spindle,
a sleeve surrounding the bobbin spindle, friction
dises within the sleeve alternately keyed to the
bobbin spindle and to the sleeve, a boss slidable
on the sleeve and having a part extending within
the sleeve, sald sleeve being slotted for passage
of such part to permit slidix;g movement of the
boss along the sleeve, & pressure disc carried by
the bobbin spindle to contact the inwardly dis-
posed part of the sleeve, an expansion spring
within the sleeve and surrounding the spindle
and interposed between the friction discs and
the last named disc, means carried by the sleeve
for constantly urging the boss and the part car-
ried thereby toward the friction discs, means un.
der control of the tension of the material drawn
from the bobbin spindle for controlling such
movement of the boss and thereby controlling
the driving contact between the frictlon discs,
means for rotating the sleeve, said sleeve having
an open end; & fixed part extending within the
sleeve, friction braking discs alternately keyed

_to the bobbin spindle and to said fixed part, a
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70
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second pressure disc carried by the bobbin spin-
dle adjacent to the first named pressure disc, the
inwardly disposed part of the boss extending be-
tween the two pressure discs, an expansible spring
surrounding the bobbin spindle and interposed
between the secon. pressure disc and the fric-
tlon braking discs, said spring operating to nor-
mally maintain the friction braking discs in
contact, movement of the boss along the sleeve
in a direction away from the first named friction
discs increasing the braking action of sald brak-
ing discs.

4. In combination, & spindle, a sleeve sur-
rounding said spindle, a disc clutch within one
end portion of the sleeve comprising discs al-
ternately keved to the spindle and to the sleeve,
one end of the sleeve being open, a fixed part at
said open end of the sleeve, a friction brake
within the sleeve and coscting with sald fixed
part, said friction brake comprising discs al-
ternately keyed to the spindle and to the fixed

part, two pressure discs carried by the spindle be--

tween the clutch and brake, a member slidable
upon the sleeve, an inwardly disposed part car-
ried by said member extending within the sleeve
and between the pressure discs, said sleeve hav-
ing & slot through which said part of the mem-
ber passes, an expansible spring interposed be-
tween one of the pressure discs and the friction
clutch, an expansible member surrounding the
spindle and interposed between the second fric-
tion disc and the friction brake, means for ro-
tating the sleeve, means for constantly urging
the member in & direction toward the friction
clutch, and means for controlling such movement
of the member. )

5. In combination, a spindle, a sleeve sur-
rounding said spindle, a disc clutch within one
end portion of the sleeve comprising discs alter-
nately keyed to the spindle and to the sleeve, one
end of the sleeve being open, a fixed part at said
open end of the sleeve, a friction brake within
the sleeve and coacting with sald fixed part, said
friction brake comprising discs alternately

3

keyed to i.he spindle and to the fixed part, two
pressure discs carried by the spindle between the
clutch and brake, & member slidable upon the

" sleeve, an inwardly disposed part carried by said

member extending within the sleeve and between
the pressure discs, said sleeve having a slot
through which said part of the member passes,
an expansible spring interposed between one of
the pressure discs and the friction clutch, an ex-
pansible member surrounding the spindle and in-
terposed between the second friction disc and
the friction brake, means for rotating the sleeve,
means for constantly urging the member in a

direction toward the friction ciutch, and means

for controlling such movement of the member,
said last named means also operating to move
the member toward the brake. :

10
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6. In combination, a spindle, a sleeve sur- '

rounding said spindle, a disc clutch within one
end portion of the sleeve comprising discs. alter-
nately keyed to the spindle and to the sleeve, one

end of the sleeve being open, a fixed part at sald .

open end of the sleeve, a friction brake within
the sleeve and coacting with-said fixed part, said

friction brake comprising discs alternately keyed 28

to the spindle and to the fixed part, two

“pressure discs carried by the spindle between

the clutch and brake, a member slidable upon the
sleeve, an inwardly disposed part carried by said
member extending within the sleeve and be-
tween the pressure discs, said sleeve having a
slot through which said part of the membher
passes, an expansible spring interposed between
one of the pressure discs and the friction clutch,
an expansible member surrounding the spindle
and interposed between the second friction disc

and the friction brake, means for rotating the

sleeve, means for constantly urging the member
in a direction toward the friction clutch, and
a movable lever supported in position for contact
with the member for controlling the movement

_ of the member toward the clutch or to move said

member toward the brake.

7. In combination, a spindle, a sleeve sur-
rounding said spindle, a disc clutch within one
end portion of the sleeve. comprising discs al-
ternately keyed to the spindle and to the sleeve,
one end of the sleeve being open, a fixed part at

-sald open end of the sleeve, a friction brake

within the sleeve and coacting with said fixed
part, said friction brake comprising discs alter-
nately keyed to the spindle and to the fixed part,
two pressure discs carried by the spindle be-
tween the clutch and brake, a member slidable
upon the sleeve, an inwardly disposed part car-
ried by said member extending within the sleeve
and between the pressure discs, sald sleeve hav-
ing a slot through which said part of the mem-
ber passes, an expansible spring interposed be-
tween one of the pressure discs and the fric-
tion clutch, an expansible member surrounding
the spindie and interposed :between the second
{friction disc and the friction brake, means for

4
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rotating the sleeve, means for constantly urging -

the member in a direction toward the friction
clutch, a movable lever supported in position for
contact with the member for controlling the
movement of the member toward the clutch or
to move said member toward the brake, and
tensioned means coacting with the lever for con-
trolling. the movement thereof. )
8. In combination, a spindle, a sleeve sur-
rounding said spindle, a disc clutch within one

end portion of the sleeve comprising discs al-

ternately keyed to the spindle and to the sleeve,
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one end of the sleeve being open, a flxed part
at sald open end of the sleeve, & friction brake

within the sleeve and coacting with said fixed.

part, said friction brake comprising discs alter-

nately keyed to the spindle and to the fixed part, -

two pressure discs carried by the spindle between
the clutch and brake, a- member slidable upon
the sleeve, an inwardly disposed part -carrled by
said member extending within the sleeve and be-
tween the pressure discs, sald sleeve having a
slot through which said part of the member
passes, an expansible spring interposed between

one of the pressure discs and the friction clutch,

an expansible member surrounding the spindle
and interposed between the second friction disc
and the friction brake, means for rotating the

2,228,710

sleeve, means for constantly urging the member

in a direction toward the friction clutch; a mov-
able lever supported in position for contact with
the member for controlling the movement of the
member toward the clutch or to move sald mem-
ber toward the brake, a rod operatively con-
nected to the lever, a movable arm, sald red
being also operatively engaged with said mov-
able arm, the movement of said arm in one direc-
tion Impoesing pull upon the rod and movement
of said arm in the opposite direction imposing
push upon the rod, and means for maintaining
tension on the arm to normally hold the same in
a predetermined position.

- WALTER SHAW,
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