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@ Pneumatic splicer with thread twisting means.

@ A vyarn splicer (310) having a closable pneumatic
chamber (320) which is permanently open at each end so as
to receive the yarns to be spliced from opposite ends, discrete
yarn rolling means (361, 362 (361, 362')) arranged on either
side of the splicer adjacent each end of the chamber to en-
gage the running portion of a respective yarn in the chamber,
and yarn gripping means (326, 327, 328) also disposed at
either end of the chamber to engage the respective loose
ends of the yarns. Actuation of the splicer results in a prescri-
bed rolling action on the yarns in a direction to completely
detwist them, and deactivation results in an equal and op-
posite action on the yarns so as to restore the original twist.

The preferred arrangement has a biased lost motion lin-
kage between the actuation means and the chamber-
mechanism which provides a drive to the rolling means and
gives an over-twist to the yarns during detwisting and which
recovers the over-twist as well as restoring the original twist
at the termination of the splice.
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1. 0227370

"PNEUMATIC SPLICER WITH THREAD
TWISTING MEANS"

This invention relates to yarn splicing devices and in parti-
cular to such devices having pneumatic chambers.

With pneumatic splicers a blast of air injected into the pneu-
matic chamber unravels the loose ends of the yarns or threads and
tangles the separated strands together to form the splice. Knives
provided at each end of the chamber snip off the "tails" or free
ends of the yarns or threads during the termination of the splicing
operation. However, forming a strong vet tidy splice by such means
with sufficient entrapment of strands has proved difficult for
certain forms of threads, for example with sewing threads.

The present invention has as its object an improved splicer in
which the above-mentioned difficulty is overcome. It is a further
object of the invention to provide means whereby the threads which
are to be spliced are automatically detwisted at the commencement
of the splicing operation and the twist is restored to the spliced
thread during the termination of the splicing operation. Accor-
dingly there is provided discrete yarn rolling means disposed
adjacent each end of the chamber, each said means for operating on
the running end of a respective one of the said yarns, and respec-
tive yarn gripping means corresponding to each said yarn rolling
means disposed adjacent the respective opposite end of the chamber
for gripping the free or broken end of each yarn, said yarn rolling
means each engaging a respective yarn and twisting it in a direc-
tion to cause unravelling of its strands at the commencement of
the splicing operation and retwisting the respective yarn in the
opposite direction to cause the normal twist to be restored to the
yarn during the termination of the splicing operation.

In one embodiment of the invention thread or yarn detwisting
is carried out on each side of the splicing chamber by pairs of
opposed contra-displacing Tinear members in between which the
threads on each side are trapped. The movement required of the
linear members is considerable, especially with high-twist
multi-ply yarns, and the housing of these members increases the
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physical dimensions of the splicer. In addition, somewhat compli-
cated drives are required to displace the Tinear members.

In a further embodiment of the invention the detwisting means
comprises a pair of operably contra-rotating bodies having common
axes of rotation adjacent each end of the splicing chamber, which
bodies present conical axial end faces to ohe another between which
faces the running end of one of the threads to be joined is
engaged so as to rotate the thread to detwist it at the commence-
ment of the splicing operation, and to rotate the thread in the
opposite direction during the termination of the splicing operation
so as to retwist it. This arrangement can be made more compact
than the embodiment with the linear detwisting members and, more-
over, therequired contra-rotation can be provided by entirely
manual operation in a relatively simple manner.

The detwisting and retwisting can be provided by‘respective
pairs of contra-rotatiné}??%g%?on discs arranged in contact
on each side of the splicer, the plates of each pair rotating
about axes which are slightly and oppositely angied to a perpen-
dicular to a vertical plane longitudinally bisecting the splicing
chamber so that parts of one disc lying along a radius are
parallel to corresponding parts of the facing disc.

Preferably a thread guide and air baffle plate is fitted so
as to extend away from each end of the splicing chamber. Respec-
tive slots in this plate guide the threads or yarn ends where

they leave the splicing chamber. Each--====-==--=r--=--=mnmmmmnoon-
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slot extends from a respective end of the plate towards the chamber
along a line which is slightly offset in the lateral plane from

the 1ongjtudina1 axis of the chamber, the respective offsets being
in opposite directions so that the threads leave the chamber at
small angles to the said axis. The offset direction is dependent
upon the direction of twist of the thread, so that when the type of
thread changes so as to have a different direction of twist, the
plate will be replaced or turned upside down. An additional twist,
i.e. an over twist, is imparted to the threads or yarns during
splicing and a corresponding additional retwisting is provided in
the thread or yarn after splicing. By said means any tendency of
the cut ends of the separate threads (or yarns) to 1ift from the
splice during the processing of the spliced thread before weaving
is discouraged.

The contra-rotating friction plates are preferably coupled on
each side to respective pulleys and are belt driven from a drive
pulley coupled to a rack and pinion drive, the rack being in the
form of a sector which is attached to the manual splicing actuator.
On each side two belts, appropriately quarter-twisted in counter
directions, engage the respective common drive pdi]ey, and are
guided by an intermediate idler roller. This arrangement ensures
that the respective friction plates rotate equally in opposite
directions and in unison without the use of pneumatic drives or
complicated gearing to the friction plates.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and improvements of the invention are

illustrated by way of example in the accompanying drawings, in which:
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Figure 1 is a part-sectional side view of a first embodiment
of the splicer according to the invention in a condition ready to
perform a splicing operation, the section planes corresponding to
the planes I, I indicated in Figure 3;

Figure 2 is a bit drawing of the casing with the latter broken
away to show the scissor mechanism;

Figure 3 is a view of the splicer of Figure 1 from the direc-
tion of arrow A as shown in Figure 1;

Figure 4 is a schematic diagram referring to Figure 1 showing
the couplings between the'pneumatic cylinders and the second spool
valve and between the latter and the body of the splicer;

Figure 5 shows a section through a diameter of a cylindrical
splicer comprising a second embodiment of the invention;

Figure 6 is a plan view of the splicer of Figure 53

Figure 7 is a perspective view of a third embodiment of the
invention, with threads arranged for splicing in the splicing
chamber and the latter in the loading position;

Figure 8 is a sectional end elevation of a portion of the
pneumatic splicer of Figure 7 showing the splicing chamber in the
loading position and the actuating linkage therefor;

Figure 9 is a perspective view of the pneumatic splicer like
that of Figure 7, but with the splicing head opened and with the
side covers removed;

Figure 10 is a side elevation of a portion of the pneumatic
splicer of Figure 7 with the respective side cove; removed to
show the friction plates and drive arrangements; and

Figure 11 is a similar view to that of Figure 10 but with
the drive plates, pulleys and belts removed so as to show the
sector rack.
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The embodiment of the invention disclosed in Figures 1 to 4

comprises a threaded splicer body 1 which is formed to be held in
the hand, having a lower portion 2 defining and shaped as a hand
grip and an upper open casing 3 having side walls 4, 5. A pivot
pin 6 supported by the side walls 4, 5, defines a pivotal axis 7
and is positioned at the top and fear of the splicer body 1.
Mounted on the pivot pin 6 within the casing 3 for independent,
Timited, angular movement in an anti-clockwise direction from the
position shown in Figure 1 is an actuating lever 8 which extends
downwards from the pivot pin 6 and a crank shaped spool valve body
9 having an elongate intermediate portion 10 between a cranked end
portion mounted on the pivot pin 6 and a free end. The intermediate
pbrtion 10 of the spool valve body houses a conventional pneumatic
spool valve 11 including a spool member 12. An air pressure supply
is coupled to the spool valve 11 through a union 13 on the base of
the spool valve body 9, through a flexible air hose 14 which passes
through a bore 44 in the splicer body and through a coupling 15 pro-
vided in an axially offset position at the bottom end of the hand
grip portion 2. Spool member 12 extends towards lever 8 outside

the spool valve body 9 to form an actuator 16 which co-operates

with an intermediate portion provided on the lever 8. Actuator 16

is biased towards lever 8 by means of a spring 17. Spool valve body
10 is biased downwards (clockwise as shown jn Figure 1) by means of
a torsion .spring 18 mounted on a pin 19 which passes through the
casing. Bore 44 is closed by means of a blanking plug 60.

Actuating lever 8 is provided with bifurcated arms which extend
upwards to provide pivot bearings in which the pivot pin is

Jjournalled and which also extend into the casing 3 on either side of
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of the spool valve body 9 to form scissor actuating members 20, 21
for actuating a scissor mechanism, described hereinafter. Lever 8
extends downwards out of said housing at an angle to the hand grip
to form a manual operator 22 (called hereinafter "“the trigger 22").

A head assembly 23 is mounted on the casing by means of the
pivot pin 6 for angular displacement relative to the casing but is
normally secured thereto by a captive screw (not shown). Head
assembly 23 comprises a cap 25 which is articulated to the pivot pin
6 and a removable cartridge 26 which is fastened on the underside of
the cap by means of a screw 24. Cartridge 26 mounts a cylindrical
sTeeve 27 which is secured in the cartridge body by fastening means
28. Cylindrical sleeve 27 has a screw-threaded bore 29 which con-
tains a correspondingly screw-threaded member 30 (also called herein
the pneumatic chamber body 30). This member is provided with an
external head portion 31 defining an end face 32 which is substan-
tially curved in the vertical plane and which bears a slot 33 along
a Tine which passes through the common axis 34 of said member and
said sleeve, said slot being normally arranged parallel with the
pivotal axis 7 of the pivot pin 6. This slot 33 comprises the
pneumatic chamber of the splicer. Axis 34 of the pneumatic chamber
body 30 intersects the pivotal axis 7 of the pivot pin 6.

As best seen in Figure 2, cylindrical sleeve 27 extends from
the cartridge 26 to provide an outer cylindrical bearing surface
on which are mounted two pivotable scissor blade members 35, 36.
The latter are biased in opposite angular directions by means of
springs 37, 38, so that scissors formed by the scissor blades are

normally in an open condition. Each scissor blade member is mounted
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on said sleeve near its mid-point and defines an upper b]agie2 ?9??07,0
which normally abuts the underside of the cap 25 and a diametrically
opposite lower blade 41, 42 which extends downwards towards the
scissor actuating members 20, 21. On each respective side of the
casing each top and bottom blade co-operate to form a pair of
scissors. The external head portion 31 of the pneumatic chamber
body 30 is formed with flat sides 43 parallel to the slot 33, one of
which is arranged to abut the underside of the cap 25 so as to
prevent rotational movement of the chamber body in the sleeve 27.
Axial adjustment of the scissors relative to the splicing chamber
is obtained by removing the cartridge 26 from the cap 25 (or by
slackening off its fastening means 24 sufficiently) and rotating the
chamber body in the sleeve in the appropriate direction. The
cartridge is then once more secured to the cap.

Spool valve body 9 extends away from the pivot pin 6 beyond the
intermediate portion to a boss 45 defining an upstanding end face
46 facing towards the pjvot pin. A blast chamber 47 comprising a
cylindrical bore in the boss 45 which enters from the end face 46
contains a piston 48 having a cylindrical portion which is slidable
within the said bore and a crown 49 which normally projects from the
bore. Crown 49 has a planar surface 50 which is parallel to the end
face 46 and has an orifice 51 at the centre thereof which communicates
with the interior of the blast chamber. An 0-ring provided on the
cylindrical portidn of the piston provides én air seal therefor.

The casing 6 and the spool valve body 9 are dimensioned so that
when the spool valve body is rotated in an upward direction

(anticlockwise as shown in Figure 1) by the full extent permitted
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by the head assembly 23, the common axis 53 of the piston and the

blast chamber forms an extension of the axis 34 of the pneumatic
chamber body, whilst the end face 46 of the boss 45 is spaced suffi-
ciently far away from the pivot pin 6 to allow the crown of the
piston to ride over the end face 32 of the chamber body, as the
spool valve body rotates, from a position where it engages only the
bottom curved edge of said end face 32.

Appendages 107, 102 comprising friction-gripping members for the
running ends of each of the threads which are to be joined are
provided on the side plates 4, 5. Further friction-gripping means
ﬂnot shown) for gripping the free ends of the threads, are defined
by friction surfaces provided on the downward facing side edges of
the cap 25 and by spring biased arms positioned within the casing
which are pivotally mounted on the pivot pin 7. A casing extension
103 housing a second spool valve 104 and providing a pneumatic
communication between said second spool valve and said appendages
107, 102 is mounted on the rear of the casing 3. Spool valve 104
has a spool member 105 which extends to and is articulated on the
lever 8 on a pivot 106.

Fach of the said appendages contains two, para]ie], closely
adjacent bores 107, 108 (107', 108") having axes which 1lie in a
common plane 113 parallel with the axis of the pivot pin 7, which
bores comprise pneumatic cylinders of equal 'strokes. Each bore
contains in the portion thereof which extends rearward of the casing,
a piston 109, 110 (109', 110') each having conventional 0-ring
seals. Each piston has an integrally formed elongate linear exten-

sion having an axially offset co-extensive insert 111, 112 (111°,112")

1
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of rectangular cross-section, said extensions extending from the
piston in a forward direction. These extensions are substantially
of equal length. On each side of the casing the bores are terminated
by open ends shortly behind the plane 113 perpendicular to the bore
axes containing the slot forming the splicing chamber. The spool
valve 104 is designed to supply pressurized air through internal
ducts in the'casings (see Figure 4) to provide a first set of con-
ditions in said cylinders, before actuation of the splicer, in which
the pistons 110, 110' within the inner bore on each side of the
casing 3 are positioned at their foremost extent of their travels
within the respective bores and the pistons 109, 109' within the
outer bores on each side of the casing 3 are positioned at their
rearmost extent of their travels in the respective bores. When the
trigger 22 is squeezed during operation of the splicer the spool
valve 104 is actuated to provide a second set of conditions in said
cylinders in which each piston is displaced to the other end of its
respective bore.

The pistons and their extensions are dimensioned such that when
they are in their rearmost positions in their respective bores their
extensions extend slightly forward of the aforesaid plane 113 and
when the pistons are in their foremost positions the ends of their
respective extensions adjoining the pneumatically operative parts of
the respective pistons extend to positions which are behind the
aforesaid plane. Moreover, the extensions of the pairs of pistons
in the adjacent bores are arranged so that their mutually facing
sides are spaced apart only sufficiently to admit and grip a thread.
These sides are provided with friction surfaces. Thus in the first

condition'substantiq]]y the whole length of the aforesaid extensions
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of the inner pistons extend forward of the splicing chamber whilst
the extensions of the outer pistons extend substantially over the
whole of their Tength behind the splicing chamber and, in the second
condition the reverse situation obtains, in which the extensions of
the inner pistons are placed substantially over the whole of their
length behind the splicing chamber and the extensions of the outer
pistons extend substantially over the whole of their length in front
of the splicing chamber. In both conditions portions of adjacent
faces of the extensions overlap. Thus in said first condition the
arrangement is such that on each side of the housing a forward-
facing, vertical, open slot is provided between the respective two
extensions of the pistons, the face of the slot being slightly forward
of said plane 113 containing the splicing chamber. Into these slots
the running portions of the threads are inserted, care being taken to
ensure that the said running threads are placed in the splicer from
the appropriate directions for the operation which is to follow.

The pneumatic connections between the second spool valve 104 and

the cylinders 107, 107', 108, 108' and the pneumatic and the
mechanical connections between the said second spool valve and
corresponding elements on the casing 3 of the splicer are shown
diagrammatically in Figure 4. The air passages indicated therein
are formed by drillings in the walls of appendages 101, 102 and
added portion 103 of the casing.

When the trigger is squeezed during opefation of the spiicer the
pistons on each side are moved in opposite directions which has the
effect of untwisting the thread on each side. When the trigger is
released, after the splicing operation has been completed, the

pistons are returned by the air pressure to their first condition
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with the consequence that the twist is restored to the spliced thread.

Where facilities for automatic operation exist, the casings
complete with the splicing head can be separated from the hand grip
portion and mounted directly on a mule or other textile apparatus.
The trigger 22 is preferably dismountable from the lever 8, actuation
being provided by means of a push rod or rotating cam.

When using the device, air pressure is admitted thereto and,
as shown particularly in Figure 3, the threads to be spliced are
laid longitudinally in the slot 33 forming the splicing chamber,
one from each direction, with the free (i.e. broken) ends thereof
being threaded back from the chamber body through the tripping means
56, 57, and through the respective pairs of scissors along a plane
which more or less contains the axis of the pivot pin 6. The running
threads are taken vertically down from the slot 33 through the
respective gripping members 54, 55 on each side of the casing.

With this simple loading process completed the trigger 22 is
then squeezed towards the hand grip with a first pressure so that
the intermediate portion of lever 8 presses against the spool valve
actuator 16. This pressure is transmitted to the sboo] valve body
10 through the spring 17, causing the body to pivot upwards until
the scissor actuating members 20, 21 formed on lever 8 contact the
depending Tower portions of the two scissor blade members 35, 36,
further movement of the lever being then resisted by the scissor
springs 37, 38. During this movement of the spool valve body the
boss 45 is moved up to @ positionin which its
end face 46 confronts the end face 32 of the chamber body and the

crown of the piston slides over the end face 32 of the chamber body

¢
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in contact therewith until the axis 7 of pivot pin 6, the axis

of the chamber body 30 and the common axis of the blast chamber 47
and piston 48 all lie in the same plane, at which position the
chamber is closed and the orifice 51 in the crown of the piston

is exactly in registration with the splicing chamber. This initial
pressure on the trigger 92 causes the actuator 16 to move slightly
into the spool valve body, thereby bleeding some air to the blast
chamber and ensuring that the piston 48 extends therefrom into
contact with the end face 32 of the chamber body.

Further manual pressure applied to the trigger 22 causes the
scissor actuating members 20, 21 formed on the lever 8 to force the
spring blades to pivot agdinst the bias of their respective springs
thereby severing the ends of the threads. A final pressure applied
to the trigger 22 causes the full depression of the actuator which
in turn releases a blast of air into the splicing chamber.

When the trigger is released the force exerted by the scissors
springs opens the scissors until their upper blades abut the under-
side of the cap 25, and pushes the scissorlgctuating members 20, 21
downwards, rotating the lever 8 clockwise. This movement releases
the actuator 16 which is moved out of the spool valve body 9 to its
rest position by the spring 17. The spool valve body 9 1is pushed
downwards by the torsion spring 18 to jts limiting position as seen
in Figure 1, which movement is transmitted to the lever 8 by the
spring 17. In this final condition the blast chamber is isolated
from the air pressure and is therefore exhausted to atmosphere
and the splicing chamber (slot 33) is fully exposed, allowing the

spliced thread to be removed.
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Referring now to Figures 5 and 6, there is shown a diagrammatic
sectional view of a second embodiment of the invention in which the
detwisting and twisting of the thread is obtained by rotating in
opposite directions the members, on each side of the chamber, of
a respective pair of concentric rings whilst the thread‘is being
gripped between those members.

The splicer body 200 includes a pair of side-by-side coaxial
outer cylindrical sleeves 201, 202, which are slit along their
Tengths to provide, when the slots are brought together into end-to-
end registration, a continuous slot 203 (see Figure 6) through which
access is gained to the §plicing chamber. The latter comprises an
axially aligned slot 204 in the crown of a radially disposed
piston 205 which is mounted in a corresponding bore 206 in a central
ring 207 on which the sleeves 201 and 202 indirectly bear. As will
become apparent later, the sleeves are capable of limited relative
angular displacement and at least one of the sleeves has a knurled
portion 208 at one end for convenience of handling.

Ring 207 is concentrically fixed on a hollow spigot 209 which
extends substantially along the length of the device and which has
two threaded end plugs 210, 211, secured thereto. Each end plug
has a circumferential outer flange 212, 213, and an inner reduced
diameter cylindrical portion 214, 215 which acts as a journal
for a respective stepped cylindrical sleeve 216, 217. Each
stepped sleeve has an axial outer end 218,'219, into which the
respective end plug is journalled and a cutaway part-circumferential
inner portion 220, 221 arranged on a larger diameter which extends
Tongitudinally over the ring 207 and beneath the central portions

of both.of the outer sleeves 201, 202. The two steppéd sleeves
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216, 217 therefore intermesh but their cutaway part-circumferential
portions 220, 221 extend over arcs which subtend substantially less
than 180 degrees to the axis of the sleeves thereby leaving spaces

on each side for the insertion of the threads into the splicing
chamber and so as to permit relative angular displacement of the
sleeves 216, 217.

Respective sets of rollers 222, 223 are mounted for rotation on
respective cages which are fastened to the respective end plugs.
Each roller of the respective set engages the inner wall of the
adjacent outer sleeve 201 (202) and the outer wall of the adjacent
stepped sleeve 216 (217). Angular motion is therefore transmitted
from the outer sleeves to the stepped sleeves. The splicing chamber
is closed by twisting the outer sleeves relative to one another,
which has the effect of rotating the cutaway part-circumferential
portion 220 of the stepped sleeve 216 into registration with the
splicing chamber. An arcuate pad 224 provided on the underside of
the cutaway portion 220 engages with the slot 204 and thereby
provides closure of the chamber.

A ring 225, 226 is mounted on an intermediate diameter portion
of each stepped sleeve 216, 217 so as to rotate therewith. A
larger ring 227, 228 of a similar axial Tength snugly fifs within
the respective outer cylindrical sleeve 201, 202 in registration
with the respective inner ring 225, 226 and is fastened to the outer
sleeve so as to rotate therewith. Each of tﬁe larger rings is slit
along its length on one side so as to define a slot in registration
with the slot in the corresponding outer sleeve. The axial inner

ends of the smaller rings 225, 226 have a circumferential external
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shoulder portion 229 defining an axially inward facing cone.
Shoulder 229 is notched so as to define a circumferential ramp.
Each ring 227, 228 has an internal circumferential shoulder 230 at
the axial inner end of the ring,in registration with the shoulder
on the concentric inner ring)which has a complementary conical
surface which engages with the conical surface on the inner ring.
Shoulder 230 is notched adjacent the slot in the ring 227, 228 so
as to define a circumferential ramp which co-operates with and
slopes in the opposite direction to the ramp on the inner ring.
Each inner ring is capable of limited axial movement relative to
its respective stepped sleeve and is axially biased inwardly towards
the central axially perpendicular plane of the device.

A pair of scissor actuating rings 231, 232 (and 233, 234)
Situated on either side of the splicing chamber are mounted on the
spigot 209. The axially inner ring of each pair of scissor
actuating rings is capable of angular displacement. Each ring on
each side is provided with an extension (235 to 238) which is
formed as a scissor blade, the rings together defining a pair of
scissors on each side of and directly in 1ine.w1th the slot 204.
Inner ring 231 is constrained to move with the corresponding
stepped sleeve 216 and is provided with a radial peg 240 which
passes through the circumferential slot in the spigot 209 and enters
a helical slot 241 in a bush 242. Inner ring 233 is constrained
to move with the corresponding stepped sleeve 217 and is also
provided with a radial peg which enters into a concentric slot in

spigot>209 which does not pass through the wall of the spigot.
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Mounted within the hollow portion of the spigot 209 is an
axially displaceable valve stem 243 on which the bush 242 is
threadingly mounted. A pressurized air supply is provided through
a union on the right-hand side as seen in Figure 1 into an inner
chamber 244 of the spigot which is sealed at an internal circum-
ferential shoulder portion 245 of the spigot by means of an 0-ring
246. A spring 247 biases the valve stem against the 0-ring so as
to seal an axial passage 248 from the pressurized air supply.
Axial passage 248 communicates with a radial passage 249 which
in turn communicates with the interior of the piston 205. The latter
is provided with an orifice 250 through which pressurized air is
exhausted into the splicing chamber.

The device is used and is operated in the following manner.
With the device open the two threads to be spliced are laid in the
slot 203 so that each thread lies in the splicing chamber and the
broken end of each thread engages the scissors on the respective
side of the chamber and the running end of each thread lies
alongside the scissors on the opposite side of the chamber but
within the slots provided on the sleeves 201, 216, 202, and the
outer rings 227, 228, all of which are in registration with the
splicing chamber when the chamber is open. The two outer sleeves
201, 202 are then relatively rotated to the full extent permitted
by the inter-engagement of the stepped sleeves 216, 217 and this
causes the two rings 225, 227 and 226, 228 oﬁ each side to rdtate
in opposite directions as a consequence of the outside rotation
being transferred via the respective rollers to the respective

stepped sleeve. As this rotation proceeds the ramps in the two
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rings 225, 227 (or 220, 228) on each side which were initially in

radial registration move in opposition directions away from the
respective thread, thus trapping the latter between the conical
faces of the respective pair of rings. The strands of the thread
are untwisted as the rotation proceeds as a consequence of the
thread being gripped between the conical faces.

Near the Timit of the movement)the scissors are caused to close
and cut the Iqose ends of the threads. This movement is also trans-
ferred via the peg 240 and the helical slot 241 in the bush 242 to
cause the latter to displace towards the central axially perpendi-
cular plane of the device which in turn axially displaces the valve
spindle and allows air to pass through passages 248, 249 into the
piston 265 and from the piston throughAthe orifice 250 into the
splicing chamber,

Reverse movement of the outer sleeves after splicing has taken
place restores the twist to the thread and brings the S]éts into
registration one with another, thereby opening the splicing chamber
and allowing the spliced thread to be removed. At the same time
the scissors are reset and the valve stem is moved back to a closed
position. |

Figures 7 to 11 illustrate a third embodiment of the invention.
The general arrangement of its pneumatic sp]iéing chamber 1is similar
to that described in relation to the embodiment shown in Figs. 1-4.

As shown, the splicer 310 is adapted for mounting on a struc-
tural part 311 of the associated mule, thereby leaving both the

operator's hands free for threading the splicer and attending to his
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general duties. A supply of high pressure air is required for the
splicing operation and a connection (not shown) for an air hose
312 is provided beneath the cover 313.

The threads 314, 315 to be joined by the splicer 310 are laid
one from each direction on the left and the right in the slots 316,
317 in the side covers 318, 319 and also in the open siot 320 in
the fixed portion of the splicing chamber. The free ends of the
threads are taken through narrow gaps or passages 321, 322, formed
at the sides of the hinged front plate 323, which mounts the fixed
part of the splicing chamber, and between this plate and the side
plates 324, 325, and are then pulled down through the respective
slots 326, 327 in a thread guide and baffle plate 328 (best seen
in Figure 9). A respective pair of scissors 329, 330 operated
manually by means of the manual actuator 331, is mounted immediate-
1y behind each respective slot 326, 327 in the plate 328. Though
not visible in the drawings, the slots 326, 327 are offset from the
Tongitudinal axis of the plate 328 in opposite directions by small
amounts. Therefore the thread ends are disposed at small angles to
the axis of the chamber where they pass from the latter to the said
slots. The direction of the offset is dependent upon whether the
threads being spliced have "S" twists or "Z" twists. Therefore
when the threads change in this respect the plate must be removed,
turned-over and be replaced so that the offsets are disposed in the
opposite directions to what they were before the change.

A pneumatic piston 332 having a complementary splicing chamber
sTot 333 is housed in a movable portion 334 of the splicing chamber

which is mounted in the splicer housing on a pivot 339. This
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movable portion is pulled towards an abutment at the rear of the
splicer by means of a spring in the housing (not shown) which is
connected between the said movable portion 334 of the splicing
chamber at the housing wall. A further spring 335 is situated
between said movable portion 334 of the splicing chamber and a
bracket 336 which mounts a pneumatic valve 337 and has a pair of
parallel arms 338, 338' which extend on each side of the said
movable portion 334 of the splicing chamber to the pivot 339 on
which they are mounted. Spring 335 maintains bracket 336 and
movable portion 334 angularly separated and provides a lost motion
Tinkage. The manual actuator 331 is also mounted on extensions
of the pivot 339 by means of a pair of parallel arms 340, 340' which
embrace the side plates 324, 325 and it has an adjustable abutment
in the form of a screw 342 which at one end engages a thread in a
boss 343 on the actuator 331 and at the other end engages an
actuator of the pneumatic valve 337. Screw 342 provides adjustment
of the lost motion between the manual actuator 331 and the movable
portion 334 of the splicing chamber.

Depression of the manual actuator 331 resu}ts, inter alia,
in the said movable portion 334 of the splicing Ehamber pivoting out
of the splicer 310 about the pivot 339 until the two slots 320, 333
are in conjunction, at which position the said movable portion abuts
a stop. Pressure on the pneumatic actuator of valve 337 by the
screw 342 causes air to be bled into the housing at the rear of
the piston 332, forcing the latter into contact with the fixed
portion of the splicing chamber, and finally, when the said slots of

the chamber are in conjunction, causing high pressure air to be
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vented into the chamber through a small orifice in the piston
(not shown). By virtue of the Tost motion linkage, further pressure
on the manual actuator 331 results in further rotational movement
of the latter to absorb the lost motion between the bracket 336
and the movable portion 334 of the splicing chamber against the
bias of the spring 335. Operation of the scissors occurs during
the final movement of the movable portion of the splicing chamber to
the splicing -position.

The manual actuator 331 is biased to its initial, rest, posi-
tion by a pair of springs 344, 344' (see Figure 9) each of which
is attached at one end to the respective side plate 324, 325 and
at jits other end to an over-centre portion of the respective arm
340 (340;) of the actuator 331.

Referring now particularly to Figures 9-11, wherein the
splicer is shown without its side covers 318, 319, on each of the
arms 340, (340') of the manual actuator 331 there is mounted a
sector 345 (345') which has the same axis of rotation aé the manual
actuator, being journalled on the same pivot 339 and is constrained
to move with the respective arm by a peg 346 (346') spaced apart
from said pivot. Rack 347 (347') which is situated at the lower
end of the sector 345 (345') meshes on each side with a pinion
348 (348') formed on the inside of a respective pulley 349 (349')
mounted for rotation on a stub axle 350 (350') extending from the
respective side plate 325 (324). Pulley 349 (349') has a pair of
side~-by-side circumferential grooves 351, 352 (351', 352') which
receive respective circular cross-section belts 353, 354 (353', 354')

which may be rubber "0" rings. These belts engage on each side of
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the splicer a respective pair of pulleys 355, 356 (355', 356'),
disposed just below the horizontal plane of the splicing chamber,
which are of smaller diameter than the lower pulley 349 (349').
Small pulleys 355, 356 (355', 356') rotate on axles 357, 358
(357", 358') which slope slightly downwards and outwards towards
each other so as to subtend towards each other a compound angle of
3% but which are mutually substantially normal to the vertical
plane longitudinally bisecting the chamber. Consequently, the
tensions of the belts cause reaction forces acting on the pulleys
so as to bias them towards one another during each splicing
operation. Each small pulley axle has a plate 359, 360 (359", 360')
mounted at its inside end on which there is a smaller diameter boss
facing away from the respective small pulley and on each boss there
is mounted a stiff rubber washer (or washer of similar inherently
resilient frictional material) 361, 362 (361', 362'), each washer
being a friction fit on its respective boss. Because of the
inclination of the axes of the pulleys the respective pair of
washers provide a fact-engagement nip at the top edges thereof
nearest to the splicing chamber. An idling roller 363 (363') is
mounted for rotation on each side on a shaft forﬁing an extension
of the pivot 339. The belts 353, 354 (353', 354') are respec-
tively taken one side and the other of the respective roller.
Consequently one run of each belt from opposite sides of the large
pulley 349 (349') is in contact with the roller. The belts are
quarter-twisted in opposite directions so that when the manual
actuator is depressed the small pulleys of each pair rotate in
opposite directions, causing the respective washers to likewise

rotate oppositely and in such directions as to untwist a thread
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trapped between them.

The detwisting and retwisting operation is as follows. When
yarns or threads, of appropriate twist, are threaded through the
splicing chamber and the slots 316, 317, they are automatically
engaged by the nip of the respective waghers 361, 362 (361", 362')
which are sprung apart to admit the respective yarn or thread.
Upon depressing the manual actuator the sector racks 347, 347'
swing through the major part of their operating arcs as the
movable portion 334 of the splicing chamber displaces to its
operating position. The meshing pinions 348, 348' are rotated
during the movement and as a consequence the drive pulleys 349,
349' are likewise rotated. The displacement is translated, though
the action of the belts 353, 354 and 353', 354' engaging with the
pulleys 349, 355, 356, 349', 355', 356', to the washers 361, 362
and 361', 362' with velocity ratios corresponding to the ratios
of the diameters of the large and small pulleys, said ratios
being sufficient in magnitude to provide just the appropriate
amount of detwist to totally unravel the yarns or threads. At
this point the two slots 320, 333 of the pneumatic chamber are in
conjunction and air is blasted therein. Further\ﬁressure on the
manual actuator results in the Tost motion of the linkages being
recovered and an "over-twisting" of the filaments of the yarns or
threads due to a further swing of the sector racks, which action
in some way not altogether clear (but nonetheless demonstrable)
Jocks the filaments together more securely during the splice.
When the manual actuator is released the yarns or threads are

retwisted and the "over-twist" is recovered. The result is a
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secure, tidy, splice between the two threads in which the
tendency of the cut ends of the filaments to 1ift during sub-
sequent processing of the thread prior to weaving is substantially
reduced.

The apparatus is rendered suitable equally for "S" twist
and "Z" twist yarns or threads by suitably mounting the belts
353, 354, 353', 354' on their respective pulleys 349, 355, 356,
349", 355", 356'.
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CLAIMS

1. A yarn or thread splicer having a pneumatic splicing chamber
through which the yarns to be joined pass in opposite directions,
characterised in that it comprises discrete yarn rolling means dis-
posed adjacent each end of the chamber, each said means for operat-
ing on the running end of a respective one of the said yarns, and
respective yarn gripping means corresponding to each said yarn
rolling means disposed adjacent the respective opposite end of the
chamber for gripping the free or broken end of each yarn, said

yarn rolling means each engaging a respective yarn and twisting it
in a direction to cause unravelling of its strands at the commence-
ment of the splicing operation and retwisting the respective yarn
in the opposite direction to cause the normal twist to be restored
to the yarn during the termination of the splicing operation.

2. A yarn thread splicer according to Claim 1 wherein said yarn
rol1ing means are independently driven.

3. A yarn or thread splicer according to Claim 1 or Claim 2
wherein each said yarn rolling means comprises a pair of
co-operating elongate members having facing friction planar
curfaces across which the respective yarn is placed and between
which the said yarn is gripped and means for displacing said fric-
tion surfaces linearly and in opposite longitudinal directions so
as to apply twist to the yarn.

4. A yarn or thread splicer according to Claim 3 wherein each

said elongate member is associated with a respective pneumatic
piston and cylinder so as to provide for the Tinear Tongitudinal
displacement thereof.

5. A yarn or thread splicer according to Claim 1 wherein said yarn
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2.
rolling means comprises a pair of operably contra-rotating bodies
having substantially common axes of rotation adjacent each end of
the splicing chamber, which bodies present generally conical axial
end faces to one another between which faces the running end of
one of the yarns to be joined is engaged so as to rotate the yarn
to detwist it at the commencement of the splicing operation and to
rotate the yarn in the opposite direction during the termination
of the splicing operation so as to retwist it.
6. A yarn or thread splicer according to Claim 5 wherein one of
said contra-rotating bodies has an internally facing conical
surface and the other has a matching externally-facing conical
surface.
7. A yarn or thread splicer according to Claim 5 or Claim 6
wherein said pairs of contra-rotating bodies have a common
rotational axis along which they are coupled so as to provide
relative equal and opposite twisting motion on the two yarns to
be joined, said twisting motion being manually applied.
8. A yarn or thread splicer according to Claim 5 wherein said
contra-rotating bodies comprise opposed friction plates which
mutually engage the respective yarn between thei; axial-end faces
S0 as to detwist and retwist the yarn.
9. A yarn or thread splicer according to'C1aim 8 wherein said
plates comprise thin discs mounted on respective axes which are
slightly and symmetrically angled relative to a perpendicular to
a medial plane of the splicing chamber, said discs being flexible
and having facing surfaces which are in contact so as to have
portions of these surfaces which are adjacent and parallel along

corresponding radii.
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10. A yarn or thread splicer according to Claim 9 wherein said
axes are angled at 5° to said perpendicular in orthogonal planes
one of which includes the Tongitudinal axis of the splicing chamber.
11. A yarn or thread splicer according to Claim 9 or Claim 10
wherein each said disc is mounted coaxially with and to a respec-
tive pulley which is journalled in the casing of the splicer so as
to have freedom of rotational movement and freedom of axial move-
ment within 1imits, there being a belt drive means for transmitting
a drive to the said disc pulley from a drive pulley common to eact
disc which is rotationally mounted on said casing in said medial
plane, said drive being transmitted along a line which subtends an
angle Tess than 90° to the axis of the disc pulley whereby during
operation of the splicer the said disc pulley and the said disc
attached thereto are biased towards the opposing disc pulley and
disc.

12. A yarn or thread splicer according to Claim 11 whérein said
belt drive means comprises, on either side of the casing, a single
endless resilient band which provides drive to each disc pulley

of the respective pair.

13. A yarn or thread splicer according to Claim 11 or Claim 12
wherein said common drive pulley has gear teeth around its
periphery which engage with a rack attached to a manual cperator.
14. A pneumatic splicer according to any of Claims 1 to 4 or

5 to 12 further comprising a plate disposed so as to extend away
from each end of the chamber, each said plate having a slot
extending partly through the length of the plate from its edge

furthest from the chamber in a direction towards the chamber,
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each slot being parallel to but being spaced from the longi-
tudinal axis of the chamber, said slots being equally spaced

from said axis in opposite directions so as to provide means for
gripping the free ends of the yarns..

15. A pneumatic splicer according to Claim 14 wherein said plate
is disposed to function as an air baffling means. |

16. A pneumatic splicer according to any preceding claim having
an actuating mechanism including an operator, a pneumatic valve
and a valve actuator therefor characterised in that said mechanism
embodies a biased lost motion linkage coupled to the splicing
chamber and the yarn rolling means, which, during operation,
provides over-travel of the operator and further operation of the
yarn rolling means after the splicing chamber has been set for
splicing, thereby adding additional detwisting and retwisting to

the yarns during and after the splicing operation.



0227370

o9-{—F=1 5 P
j=====57 7\
1 \\ﬂ \ \\N\\)\\ .Q,\
__ \\ \\,T\vv 7
W i
PR I1
o U T
I _, __ by
_/ \ _ __" .
— -
P BLBNN .__" 4 b4
_ //__."_ _
__ N\ :_ ___ \\\
NI
! 4 /~ \.V
¥2% /)
\ ZA
~ q2q 1\ G,
s~ =2 e 7 g $//4
. e I R ol S0
:.Ilim 3 < -_.I,lll_.uﬂﬂllln- I.. AR RS
V\III/I// s ~.
N ARA N NS —
.Q\ .17 v.,,ﬁ Q\ / /[
NIt i m —.
93 i <= a :
£7e] . w\S 7ol L0l /\%\@
VA ANM AL

SEICEC 08 o 50 LC



.
Vl’/

0227370

Fig.2.

5737 35 213 3235 47

J— TR VA
// \~\\ /"(\i i %4 / *
<_ 57/

-_._"——‘—x\ o
35

72

e



0227370



0227370




0227370

LTZ

Erz

12 T~

Toz

N

[N

N
coc

— =

ixr %m

{
)
\W

1 0cgA

In me L..n : m _

[.

o
. . ya T
- 0 - N PR . . .

FR e o I & B . AARNLZAT I & LTI 14 ’ T e - >

. R S IR EAEN - A AR AN L R S .

T T — Yy e ¥ A . i .
s miet - . s - -1 . .. . A .. DL el e e e e al T i

R S il Sl (o . T,
IRkl P EREIN O e 4

e . e - o
"0’ — T T8

, . = k.x\r. x-.,_ »., - 1”.\.\N\\“

9%

Lrore w..l..“w,. R r=ro—t
=~ 10Z

kT4

[Sol



vz

0227370




10
/

338,338/ [N
\ ¢

0227370



c‘)/‘U

0227370

— /£
Z. 7 %\th«
&) O] %
e
16DE
105 W/J
o A2S \N ¢
OMM« \MWWJ
==y 62¢ | \.mmmmm:
| , o
_ ] - cor
2\ap 19¢ o
9
_\\ . o Vﬂu“

Lee Ly




0000000




10/

0227370




	bibliography
	description
	claims
	drawings

