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This invention relates to yarn-cutting ar-
rangements for use in automatic looms during
the replacement of exhausted pirns by full ones;
it is necessary to cut the yarn between the fabric
and the exhausted pirn. )

A special requirement exists in these circum-
stances that, after cutting, the end of the yarn
attached to the fabric must be held for a short
while to prevent its being drawn into the fabric
by subsequent passages of the shuttle through
the shed whereas the end of the yarn still at-
tached to the exhausted pirn must be left free.

Hitherto it has been the common practice to
cut the yarn by an automatically operated pair
of cutters similar to domestic scissors but having
a third non-cuiting blade to enable the scissors
to hold one part of the yarn whilst releasing the
other by cutting the yarn. The use of this type
of cutter involves arrangements for moving the
cutters into position, opening and closing them,
and withdrawing them at appropriate times dur-
ing repirning, which, in general, means a com-
plex control mechanism. Moreover, cutting
cannot take place as early as might be desirabie
from some points of view and it would be advan-
tageous if the end of the yarn which is held could
be conveniently held after cutting for g pro-
tracted period. It would be of further advantage
if the duration of this period could be simply
controlled.

The object of the invention is therefore to pro-
vide an arrangement for cutting yarn in auto-
matic looms in which the cutter operation is sim-~
plified and in which cutting may take place early
if required.

Another object of the invention is to provide a
cutting apparatus in which the end of the yarn
which is held may be held for a controllably long
period.

A further object of the invention is to provide
in such cutter arrangements alternative mount-
ing arrangements for controlliing the action of
the cutter ang for bringing it into and out of
engagement with the yarn at the desired times.

A still further object of the invention is to pro-
vide an improved shuttle for Use with cutter
arrangements according to the invention,

Yet another object of the invention is to pro-
vide a cutter which will catch and cut the yarn

in spite of variations of the position of the thread :

which may be liable to occur when the cutter
encounters the thread.

According to the invention therefore there is
provided a yarn cutting arrangement of the kind
referred to comprising a hook membper adapted
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to engage the yarn at or about the desired cut-
ting point as an exhausted pirn is being removed,
a non-cutting member arranged to move relative
to the hook member and hold the yarn on one
face of the hook member and cutting membper
adapted to move across the other face of the hook
member to cut the yarn.

According to a feature of the invention said
hook member is slidably mounted in a body
member to which said cutting and non-cutting
members are attached, and operating means are
provided adapted to coact with the sley of the
loom after the yarn has been caught, to move the
hook- member, relative to the body member and
said cutting andg non-cutting members, to acty-
ate the mechanism in the manner above defined.

Further features of the invention include the
provision of a restoring spring to restore said
hook member to its starting position with respect
t0 said body member, slidably mounting said
body member in a holding member and providing
a thrust spring stronger than said restoring
spring, to oppose movement of said body member
in said holding member whilst cutting is taking
place, and provision of stop for said hook mem-
ber which acts after the yarn hags been held and
cut to prevent further relative movement be-
tween the hook member and the body member
and allow further Co-operation between the sley
and said operating means to move said body
member into said holding member against said
thrust spring whereby holding of the yarn con-
tinues during the action of the sley after cutting
has taken place.

In g still further feature of the invention the
hook member acts as & Diston in the body mem-
ber which forms a cylinder, a valve is provided to
allow air to escape as the hook membper bresses
into the body member but to prevent rapid in-
gress of air when the hook member restores
under the action of the restoring spring, and a
restricted inlet ig brovided to allow air to enter
the cylinder slowly when the hook member re-
stores whereby restoration of said hook member
is delayed. The delay may be adjusted by chang-
ing the magnitude of the restricted inlet,

According to an alternative feature of the in-
vention, the hook member is slidably arranged in
the body member, and the body member is
mounted on means permitting said body member
to move in a desired path against a restoring
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thereinto during yarn cutting, and said restoring
means restores said body member during a re-
storing action, so that, by making the hook mem-
per freely movable with respect to the body
member, when the body member ceases to move
at the conclusion of its own restoration the hook
member is carried forward into its initial posi-
tion by its own inertia. The return of the hook
member to its initial position may be damped

by an air piston attached to the hook member. ]

Conveniently said mounting means comprises,
pivoted arms to constrain said body member t0
move in said desired path, and a spring member
adapbed to act as a strut to prevent movement of
the hody member during yarn cutting but as .a
restoring spring thereafter. This spring member
may comprise a longitudinal helical spring which
opposes the body member movement by being in
compression initially and in bending subse-
quently. The force applied to the spring by the
body member is then arranged to act through &
point on the longitudinal axis of the spring at
one end of the spring and through a point
slightly displaced from the longitudinal axis of
the spring at the other end of the spring thus
giving, initially, a high resistance and then, once
the spring kends and breaks down in its strut
action, a lower resistance.

According to an aspect of the invention said
mounting means comprises, pivoted arms to con-
strain the movement of said body member to said
desired path, and a spring member adapted to en-
sure that the body member has two stable posi-
tions, one in the initial state and the other in the
actuated state after the cutting action, said
mounting means being adaped to be operated
from the loom mechanism to restore said body
member from the actuated to the initial state.

According to yet a further feature of the in-
vention the hook member comprises an eye
adapted to receive the yarn whether it is above
or below the middle of the eye by the provision of
an open slot converging into the eye.

According to an interesting feature of the in-
vention a normal shuttle is modified when used
with the invention by the insertion of a friction
pad along that part of the side of the shuttle
where the pirn end of the yarn engages it when
pressed into the eye of the shuttle by the hook
member. This prevents the hook member from
pulling more yarn from the pirn and the forma-
tion of too large a loop of yarn in the shuttle eye.
Incidentaily, the cutting action is assisted by the
added friction on the pirn side of the yarn.

A minor feature of the above is the provision in
the shuttle of a small pillar or bearing post upon
which the yarn bears at the edge of the friction
pad where the yarn runs into the eye of the shut-
tle. This prevents excessive wear or cutting of
the edge of the friction pad which may be made
of lamb’s wool or velvet.

To illustrate the manner in which the invention
may be carried into effect several embodiments
thereof will now be deseribed reference being
made to the accompanying drawings in which:

Fig. 1 (¢ and b) shows elevational views of a
cutting arrangement (in the unoperated and oper-
ated positions respectively) used in carrying out
the invention,

Fig. 2 shows in plan the arrangement of the
cutting, holding and hook members of the mech-
anism of Fig. 1,

Pig. 3 shows a part-sectional view of a yarn-
cutting apparatus according to the invention em-
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ploying the aforesaid arrangement of cutting,
holding and hook members,

Tig. 4 shows a detailed sectional view of a valve
used in the apparatus of Fig. 3,

Fig. 5 shows a partly sectioned side view of part
of an alternative cutter arrangement used in
carrying out the invention,

Fig. 6 shows, in diagrammatic form, a mounting
arrangement used for a cutter of the alternative
type shown in Fig. 5,

Pig. 7 shows a moedification of a normal shuttle
preferred for use with cutter arrangements ac-
cording to the invention,

Fig. 8 shows, in diagrammatic form, an alterna-
tive cutter (mounting) arrangement to that
shown in Fig. §,

Tig. 9 shows, in diagrammatic form, a further
alternative arrangement to that shown in Figs. 6
and 8§ and shows in more detail the arrangements
for controlling the movement of the cutter ap-
paratus and its mounting, and

Fig. 10 shows, in diagrammatic form, a side
view of part of the arrangement of ¥Fig. 9.

Tn Fig. le a hook member § is shown which co-
operates with a cutting member 2. A piece of
yarn 38 is positioned for cutting in the notch 4 of
the hook member i, This position is reached by
the yarn advancing against the sloping edge 5
from near the point of the hook member | and

) slipping over the peak 6 into the notch 4. The

edge of the notch & is ground to give a shear edge.

To cub the yarn § the cutting member 2 moves
across the side of the notch 4 into the position
shown in Fig. 16 and co-operating with the shear
edge thereof cuts the yarn 3 (shown dotted behind
the member 2 in Pig. 10),

Now, during cutting and afterwards it is desired

to hold the yarn and to this end a holding member
7 is provided as illustrated in Fig. 2. This hold-~
ing member 7 has a raised and rounded leading
edge 8 under which the yarn is caught when the
member 7 is moved forward across the side of the
noteh 4. The leading edge 8 acts, of course, suffi-
ciently far in advance of the cutting member 2.
- In Fig. 3 the elements of Fig. 2 as far as they
are visible in the view shown, can be easily rec-
ognized as they bear the same reference numbers
in both Figs. 2 and 3. The cutting member 2 and
the holding member 7 (not seen in Fig. 3) are
made integrally with a body member § of cylin-
drical shape in which a piston portion 10 of the
hook member ! is slidably mounted. A pair of
arms la is fixed to the hook member | and enables
a suitable member or link in the loom to move the
hook member | into the body member 9 by exert-
ing g force on the arms 1a.

When the piston {8, which is part of the hook
member |, slides in the body 9 it is opposed by a
restoring spring {4 which bears against the end
12 of the body member 9. This end 12 comprises
a valve which allows air to escape from the cylin-
drical part of the body member § when the piston
{0 is moved against the restoring spring fi but
does not allow air to reenter when the spring I
acts to restore the piston 18,

The body member 9 is itself slidably mounted in
a holding membker {3 but is prevented from sliding
into it whenever the spring il is compressed by
thrust spring 14. This spring {4 is designed to be
much stronger, therefore, than the restoring
spring 1. The thrust spring {4 bears against a
plug 15 which closes the end of the holding mem-
ber 13. A suitable air inlet and exhaust (not
shown) is arranged in this member {3 so that the
body member 9 in the holding member {3 is sub-
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ject only to the opposition or restoration of the
thrust spring (4.

‘In action in a Joom the operation of the appara-
tus is as follows.

During replacement of an exhausted pirn the
sley in moving forward brings with it the ex-
hausted pirn which is at thig stage, of course, still
connected to the fabric by the remnant of yarn
left unused in the pirn. .

The yarn cutting apparatus shown in Fig. 3
is moved bodily towards the sley (not shown)
by a mechanism (not shown) attached to the
holding member 13 and takes up a position such
that with further movement of the sley the yarn
rises up the sloping edge 5 of the hook | and slips
into the notch 4. In the drawing the fabric
should be imagined to be behind the apparatus,
the shuttle eye, from which the yarn, still at-
tached to the exhausteg pirn, emerges, in front,
and the sley now moving from right to left,

Just at this point an appropriate part of the
sley, for example the front of the shuttle box or
In some cases maybe, the shuttle itself, begins to
bear against the pair of arms on cross bar la.
Further movement of the sley thus causes the
hook member | to slide into the body member 9
against the restoring spring ! displacing air
from the cylindrical part of member 8 through
the valve 12 as it does s0. Relative motion be-
tween member 9 and member {8 means that the
non-cutting member 7 moves to hold the yarn 8
against the hook | whilst the cutting member 2
moves past the notch 4 and cuts the yarn 3.

After the yarn 3 has been cut the sley continues
to move and the pair of arms la soon encoun-
ters the end (6 of the body member 9. The body
member 9 is then compelled to move into the
holding member i3 against the thrust spring i4.

It will be easily seen that this action provides
for a degree of lost motion in the operative ac-
tion of the hook member I in that the sley may
continue to move forward, the yarn-end from
the fabric still remaining held and the yarn-end
attached to the pirn being free to allow removal
of the exhausted pirn to be completed.

When the sley returns, the spring {4 presses
the body member 9 from the holding member 12
and the restoring spring {1 attempts to restore
the hook member 1. Due to the valve 12 however
air can only enter through a small inlet hole (not
shown) in the body member 9. The hook mem-
ber | thus restores only slowly and enables the
non-cutting member 7 to hold the yarn-end from
the fabrie for a still longer time.

In Fig. 4 a detaileg drawing of the valve 2
is shown; a spring 17 bresses a ball 18 against an
orifice 19 in the body of the valve 12 which con-
nects with the cylindrieal part of the body mem-
ber 8. When the air pressure in body member 9
increases due to the hook member ( being pressed
into it the ball 18 is forced back ang the air
escapes via the orifice 19 to the further orifice 20,
The spring {7 retains the ball {8 over the orifice
at all other times and so the ingress of air when
the hook | restores is limited. It will e apparent
that the inlet hole previously mentioned may be
dispensed with if the valve 12 is suitably modifieq
(. e. allowed to leak g little) so as to allow 3
small ingress of air during restoration of the hook
member | dependent upon the restoration delay
required.

- An alternative arrangement, shown in Figs. 5
and 6, is particularly suitable for use where the
cutter is required to have gz predetermined path
of approach to the cutting position. -
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In Fig. 5 the hook member 61 cooperates with
the cutting member 2. The hook member 6f
moves relative to the cutting member 2 by virtue
of its attachment to a sliding member 63 which
is able to slide longitudinally through a bush-
ing 64 secured in the body member 65. The cut-
ting member 2 is attached to the body member 65.

When the sley (not shown) is impelled against
the arms 66, which are attached to the hook
member 61, the hook member 61 enters the shut-
tle eye (not shown) and catches the yarn, and
then, due to the movement of the sley, retreats
into the body member 65. The narrow mouth
61a of the hook member 61 is formed by two in-
clined edges 67 and 68 leading into an open eye
28, so ensuring that the yar , which should be
considered  as running perpendicularly to the
plane of the paper, goes into the eye 29, whether
the yarn is above or below the centre-line shown,
when it encounters the hook member 61.

As the impact upon the arms 66 continues, the
tip of the cuiting member 2 advances across the
oben eye 28 (from left to right in the Fig. 5) and
s0 shears the yarn lying in the eye 29, The for-
ward rake of the tip of the cutting member 2 also
ensures that the yarn is guided downwards
towards the bottom of the eye 29 for cutting to
take place, When the arms 66 reach the body
member §5 (as shown by the dotted position 66a
of the arms §6) the relative movement between
the hook member 61 and the body member. 65
ceases and further pressure of the sley on the
arms 86 is transmitted directly to the body mem-
ber 65.

At the same time as the cutting action takes
place a holding member (not shown in Fig. 5 but
shown at 2¢ in Fig, 6), attached to the body
member 68§ and bearing on the hook member 61
on the opposite side to the cutting member 2,
moves 5o as to hold the thread between itself and
the hook member 6i during and after the cutting
action. This holding member functions in the
same way as that deseribed above with reference
to Figs. 2 and 3. :

Whilst the shuttle-box has been impinging on

the arms 66 during the cutting action the body
member 65 relies on its inertis, and the resistance
of its mounting, which will be referred to now,
to give sufficient reaction to prevent its moving
substantially during this cutting action. :
The mounting adopted for the body member
is shown in Fig. 6 in which the body member
65 is shown pivotably mounted on two arm links
69 and 6i0 which are themselves pivoted at
points 611 ang 612 respectively on a fixed mount-
ing 613.

A helical $pring strut 615 is mounted between
a bracket 614 fixed on the arm §9 and a point 616
on 2 pillar 617 mounted on the fixed mounting
613. The centre line of the spring 615, considered
as a strut, is through the point 616 but is slightly
to one side of the point where the bracket 614
joins the arm link 69, : ) -

Thus, when the sley first impinges on the arms
68, the hook member §1 retreats into the body
member 65 as described and owing to the in-
ertia of body member 85 and the strut action of.
the spring 6i5 the body member 65 does not
move appreciably.

When, however, the cutting action is complete
the arms 66 transmit the impulse of the sley to
the body member 65 and so the spring §15, still
acting as an eccentrically loaded strut, is sub-
jected to an increased force and eventually bends.
Once bending begins to take blace the spring 615

65
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can only: exert. a very limited resistance;: that
owing to: its bending acticn. as. opposed to: that
previously exerted: by virtue of its. strut action.
The: body  member €5 therefore swings: on. its
arms 69 and. 610; into: a: position. shown detted at.
613.. The spring 645 assumes & position. shown
dotted at 619, It will be: appreciated: that. this
use. of the spring 615, first as:a strut; whilst the
cutting: action. is. taking place, and then: only in
bending; whilst: the body membew 85 is: moving,.
is most  advantageous; especially, as: the sley'may
be: decelerated. considerably after giving the cut-
ting: action impulse to the arms. 6§ and. as the.
body member B85 is required to swing back re-
latively freely, into the position:§ 18 shown dotted,
by virtue: of the impulse given it by the sley. On
reaching the position. 618 the body member. 65 is
retained: in that position by a catch mechanism:
which. is released: by the loom when the body:

member 65 is: required to move into: the cutting

position again.

A swivel arm A is pivotably mounted. on. the
end of the body member 65 and is urged by &
spring B toward a stop C, which. stop is also fixed
on the kody member §8. The swivel arm A car-
ries at its end-a latch D which clicks over a:. fixed
stop E when the body member §5 swings back
into. the position 6i§; The catch D is released
by the-action of the latch arm 25 which pulls ths
swivel arm . A; the latch arm 25 zcts at the ap-
propriate time by virtue of its being mounted on
the loom change shaft. The latch D then re-
leases. from the fixed stop E and the body mem-
ber 65 moves forward to the cutiing position.

The action of the spring §ibin bending allows
the body member §5 to engage with the catch
easily without any tendency to bounce oub of en-
gagement but, is sufficiently strong to restore the
body member §5 smoothly when the retaining
catch: is released. Upon the restoration of the
body member 65, when the catch is-released, the
hook member 61 is thrown into its initial posi-
tion, by its own inertia, when the body member
65 has restored fully. A stop B3¢ is. shown
fastened. to the-shaft §3 of Fig. 5:
prevents the hook-member §i attached to the
shaft 83 from. advancing too far out: of the body
membher 65; it engages with the bushing 64 when
the hook member & reaches the correct initial
position.
stances to damp this restoring motion of the hook
member: 61 so that, when it reaches its initial po-
sition, bounce does not occur. This. is achieved
by making the stop 634, as a disc, to act as &
leaky air-piston in the body member 5. To this
end a piston ring €30 is Jocated in a groove in
the circumference of the stop §3a. So, when the
stop 63a approaches the bushing &4, the air-in the
intervening space- is compressed and- can: leak
only. slowly by the ring $3-and through the bush-
ing §4. This damps the movement of the hook
member 61 which therefore comes gently to rest
without bounce with the stop- §3a against the
bushing 64:

The action from first catching the yarn to the
engagement of the body member 65 by the catch
may be referred to as the cutting and holding
action because the yarn is held by the hoelding
member 2¢ all this time. The yarn is, of course,
also held from the time when the catch is re-
leased until the body member €5 has restored and
the inertia of hook member 6{ has restored the
hook member 61 to its initial position.. This lat-
ter action. is. known, however, as. the: restoring

This stop 83a 4;

It is desirable: under these eircum- s
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action since it restores the:cutter apparatus. to:
the initial or cutting position.

In some looms it may be that the impulse given
by the sley to the arms 66 of the cutter ap-
paratus is insufficient to ensure that the body
member 85 is fully in the actuated position by the:
end of the cutting and holding’ aection.. In such.
cases an alternative arrangement is used. The
essential parts of such an arrangement are shown:
in Fig. 8 in which, as before, the body member 65
is.constrained to. move in & desired path by arm
links 88 and 610 which pivot at points 61l and
6§12 respectively on the fixed mounting 613:

A longitudinally helical spring 615a, connected
to the fixed mounting 613 at: the pillar 64T, is
connected to a pivot 614a on the body member:
§5. This arrangement acts to ensure that the
body member 65 always occupies the position
shown or the position shown by dotted lines and
is stable in either of these positions. Inany. other
position the body member 85 is of course unstable
toward these other two positions.

Thus, when the impulse from the sley com-
mences to. move the body member £5, the body
raember 65 moves against the resistance of. the
spring §iBa until it is. approximately a little more:
than half way towards its actuated position. At
this point, the spring Gi5a: assists: in completing
the movement and eventually maintains the-body
member §5 stable in the actuated position. (as
shown doited). Any diminution of the shuttle:
force is thus counteracted by the assistance of
the spring 613a in the final part of the movement.

Of cowrse, it will be realised that, the body
member 65 will not now be self-restoring to.re=
turn the cutter when required, into its initial,
eutting position again. An extension. 24. is there-
fore arranged on the arm link 610 so. that, at an:
appropriate time, a latch arm 25 driven from the
change shaft (not shown) of the loom may pull
the body member 85, together with. the cutter
head, back to the cutting position.

Another arrangement which is preferred: for
certain applications will now be described with:
reference to Figs. 9 and 10. A particular ar-
rangement of the latch arm 25 in relation to. the
change shaft is:also given.

In the Fig. 9 the body member 53 is again
pivotably mounted on two arm links 6% and 610
which. are themselves piveted at points 6i{{ and:
612 respectively on the fixed mounting- §13:

A guiding plate 33, with a guide slot 38 cut
in.it, is fastened, by screws 36 in-adjustment slots
31, to an extension: plate. 34;on the arm link 69.
A guide. pin 46 fixed. in the: mounting 6i{3 and
cooperating with the guide slot. 38 guides the
guiding plate 25 and the body member 65. The
body member 65-is thus. prevented from further
forward movement from its initial, forward po-
sition. when: the guide pin 40. is at. the: end of
ihe slot 28 as shown in the Fig. 9. When the
body member 85 is.in its backward position
(shown dotted in: the Fig. 9) the guide: pin 43
being in contact with the. other end of the slot.
33 (shown .dotted. in this position) prevents. fur-
ther backward movement of the body member 65
towards the actuated position.

The body member 8§5.is held in either its back-
ward (actuated) or forward (initial or cutting)
position by means of: a spring §15b. The spring
5155 is fastened at one end to a pivot 42 on.a
pillar 617; the pillar §17 is mounted on the-fixed
mounting 513. The other end of the spring §15b:
is.fastened. to.a pivot §14b-on the guiding plate:
35. 'The spring: 645b. is-arranged, as: shown: (full.
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line and dotted line) to be bowed when the body
member 65 is in either the forward or the back-
ward position. When the body member €5 is in
any position in between the forward and back-
ward positions the distance between the pivots
42 and 5{4b of the spring 6i5b is shorter than
in either of these two positions. Thus, the
spring €18b continually urges the body member
68 towards one or other of the two positions,
forward or backward: therefore the body mem-
ker 65 is held stably only when in either of these
two positions.

Referring now to Fig. 10 as well, the movement
of the body member €5 from its initial forward
Position to its backward position is controlled
by the latch arm 25 which is flexibly mounted on
the end 31 of a crank arm 23. The crank arm
30 is attached to the loom change shaft 25 by
an end bushing 28. The fiexible mounting of
the latch arm 25 comprises a screw 32 screwed
through a suitable clearance hole in the end 3i
of the crank arm 39 into a threaded hole in the
end of the latch arm 25.

A coil spring 83 encircling the screw 22 en-
sures that the latch arm 25 only moves accord-
ing to the clearance provided in the hole in the
crank arm end 31i.

The movement of the loom change shaft 2§ is
very suitable for use for the purpose of control-
Jing the movement of the body member 85 and
the action is as follows.

With the body member 65 in the backward po-
sition (shown dotted in the Fig. 9) when the
change shaft 26 rotates, the latch arm 25 is
pulled backwards by the crank arm 38 and pulls
the extension 24 of the arm link 610; the body
member 85 is thus moved into the forward po-
sition shown (in full line in Figs. 9 and 10). The
forward movement is lmited by the guide pin
40 in the guiding plate 35; the spring §15b passes
from one stable position to the other and serves
to hold the body member 85 in the forward po-
sition,

After the yarn cutting and holding action the
body member $5 is restored to the backward
position by the pressure of the sley on the arms
65 of the hook-member 61 (Fig. 5). The loom
change shaft 26 does not move at this stage but
the extension 24 in moving back merely deflects
the flexibly mounted latch arm 925 so that it re-
mains operated but the body member §5 returns
to the backward position. When, later, the loom
change shaft 2§ in restoring rotates in the op-
posite way to that in which it rotated when send-
ing the body member §5 forward, the latch arm
28 restores forwardly and by virtue of its fex-
ible mounting is able to re-engage its latch with
the extension 2£. The original conditions now
obtain and the body member 65 is positioned and
ready for another cycle of operations.

For looms in which the yarn cutter is em-
ployed, it is preferable, although not essentia],
to use an improved shuttle, part of which is
shown in Fig. 7. :

In a recess 89 to the side of the shuttle eye 620
is placed a friction pad 21 made of a material
sucl as velvet or lamb’s wool. It is on the same
side of the eye 829 as the part of the yarn 22.
In the Pig. 7 the yarn 22 is shown ag coming
from the pirn at the right-hand side and becom-
ing the weft at the left-hand side. The hook
member §f of the yarn cutter is shown inserted
into the shuttle eye §29.

Thus, when the hook member §! is inserfed
into the shuttle eye 520 the yarn 22 is pressed,
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during the cutting action, by the hook member
61 against the friction pad 21 and so, the tend-
ency of the hook member §f to pull still more
yarn from the pirn is reduced. An improvement
in the cutting action results, owing to the steady-
ing action of the friction pad 2! preventing the
formation of a slack loop in the shuttle-eye 620
itself. A pillar 23, over which the yarn bears,
prevents excessive wear of the end of the frie-
tion pad 24.

I claim:

1. A yarn cutting arrangement of the kind re-
Yerred to comprising a hook member adapted to
€ngage in its heok the yarn to be cut, a non-cut-
ting member comprising a longitudinal member
adapted to move longitudinally along one side
of the hook and on encountering the engaged
varn to hold it against the hook, and a cutting
member adapted to move longitudinally along
the other side of the hook and on encountering
the yarn to cooperate with the hook in a shear
action to cut the yarn.

2. A yarn cutting arrangement as claimed in
claim 1, in which said non-cutting member com-
brises a longitudinal member out of contact for
part of its length with said hook member and
resiliently in contact at one end with said hook
member.

3. A yarn cutting arrangement as claimed in
claim 2 in which said one end of the longitu-
dinal membser comprises a member having a
rounded portion and g raised leading edge por-
tion, said hook member being disposed tan-
gentially to the rounded edge portion and mak-
ing pressure contact therewith.

4. A yarn cutting arrangement of the kind re-
ferred to comprising a body member, a hook
member slidably supported along part of its
length in said body member and having a hook
at one end, a non-cutting member secured o
said body member and having its end bearing
against one side of the hook member, z cufting
member secured to said body member and bear-~
ing in shearing cooperation on the other side
of the hook member, the arrangement being such
that when the yarn to be cut enters into the hook
of the hook member and the hook member slides
into said body member, the non-cutting mem-
ber encounters the yarn and holds it between its
end and the hook member and the cutting mem-
ber cooperating in a shear-like manner with the
hock of the hook member thereafter encounters
the yarn and cuts it.

5. A yarn cutting arrangement as claimed in
claim 4 in which said non-cutting member com-
prises a longitudinal member out of contact for
part of its length with said hook member and
resiliently in contact at one end with said hook
niember.

6. A yarn cutting arrangement as claimed in
claim 5 in which said one end of the longitudinal
member comprises a member having a rounded
portion and a raised leading edge portion, said

-hook member being disposed tangentially to the

rounded edge portion and making pressure con-
tact therewith.

7. A yarn cutting arrangement as claimed in
claim 4 comprising means adapted to determine
the path of said body member when moving be-
tween two extreme positions, and means for re-
siliently connecting the body member and a fixed
point to give said body member two positions of
stable equilibrium one at each extreme position.

8. A yarn cutting arrangement as claimed in
claim 4 comprising one link on one fixed pivot
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_at one end and on one pivot on the body mem-
ber at its other end, a second link on a second
fizxed pivot at one end and on a second pivot on
the body member at its other end, a longitudinal-
iy helical spring arranged as an eccentricaily
loaded strut connected at one end to said one link
and at its other end to a third fixed pivot, and
catching means on said body member adapted
to engage with an appropriate part of the loom
to retain said body member in its actuated po-
sition under the control of the loom.

9. A yarn cutting arrangement as claimed in
claim 4 comprising one link on one fixed pivot
at one end and on one pivot on the body member
ot its other end, a second link on a second fixed
pivot at one end and on a second pivot on the
body member at its other end, a longitudinally
helical spring arranged as an eccentrically loaded
strut connected at one end to a third fixed pivot
and at its other end to a third pivot on said body
member, lateh arra means, and an extension link
secured to one of said links, said latch arm co-
operating with an appropriate part of the leom
and thereby adapted to pull said body member
hy means of said extension link into position for
the cutting and holding action.

10. A yarn cutting arrangement as claimed in
claim 4 comprising one link on one fixed pivot
st one end and on one pivot on the body mem-
ber at its other end, a second link on a second
fixed pivot at one end and on a second pivot on
the body member at its other end, a bracket on
one of said links adapted io cooperate with a
fixed stop to determine two extremes of posi-
tion for said link, and a longitudinally helical
spring attached at one end to a pivot on sald
Lracket and at its other end to a fized pivot, said
spring being in bowed configuration when said
link is in either of its two extreme positions and
the distances apart of the bracket pivot and the
f1xed pivot of the spring being smaller at the two
extreme positions than any they assume when
the link is between said two extreme positions.

11, A yarn cutting arrangement as claimed in
claim 4 comprising one link on one fixed pivot
at one end and on one pivot on the body mem-
ber at its other end, a second link on a second
fixed pivot at one end and on a second pivot on
the body member at its other end, & bracket on
one of said links adapted to cooperate with a
fized ston to determine two extremes of position
for said link, a longitudinally helical spring at-
tached at one end to a pivot on said bracket and
at its other end to a fixed pivot, said spring

being in bowed configuration when said link is 5:

in either of its two extreme positions and the dis-
tances apart of the bracket pivot and the fixed
pivot of the spring heing smaller at the two ex-
treme positions than any they assume when the
link is between said two extreme positions, a latch
arm means, ahd an extension link secured to on2
of said links, said latch arm cooperating with an
appropriate part of the lcom and thereby adapted

to pull said body member by means of said -ex- .

tension link into position for the cutting and
holding action.

12, A yarn cutting arrangement as claimed in
claim 11 comprising a crank arm attached at one
end to the change shaft of the lcom and at its
other end to said latch arm, and flexible latch-
arin mounting means adapted to allow said late
arm to move aside when said link extension re-
stores independentally of the latch arm.

13. A yarn cutting arrangement as claimed in
ciaim 4, in which means are provided.cooperating
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between the hook member and the body member
to restrict the distance the hook member may
advance from out of the body member.

14. A yarn cutting arrangement of the kind
veferred to comprising a hook member adapted
to engage in its hook the yarn to be cut, a body
member, said hook member being slidably sup-
ported in said body member, a non-cutting mem-
ber mounted on said body member and bearing
onto one side of the hook member, a cutting mem-
ber mounted on said body member and bearing
on the other side of the hook member, and arms
laterally attached to said hook member and
adapted to -cooperate with the sley of the loom
so that the sley when moving before an empty
pirn is ejected from the loom forces the hook
member into said body member said non-cutting
member thereby advancing to the yarn to hold
the yarn between itself and the side of the hook
and said cutting member advancing to the yarn
to cut the yarn between shears formed by the
cutting member and said other side of the hook.

15. A yarn cutting arrangement as claimed in
claim 14 in which there is a holding member, said
hody member being mounted in said holding
member to remain substantially stationary during
the cutting and holding action said Jaterally se-

cured arms being arranged to encounter said

hody member and limit entry of the hook mem-
ber thereinto at the end of the cutting and hold-
ing action, so that further pressure of the sley
onto said arms is transmitted to the body mem-
ber, and said holding member carrying a spring
connected to said body member and adapted to
resiliently oppose motion of said body member
under the further pressure transmitted thereto
by said arms.

16. A yarn cutting arrangement as claimed in
claim 14 comprising a stop secured to said ook
member said body member being adapted to re-
strain said stop to restrict the distance the hook
member may advance from out of the body mem-
ber.

17. A yarn cutting arrangement as claimed in
claim 14 in which said body member comprises
a hollow tube, said hook member is slidably
mounted in 2 bush at one end of the hollow tube,
a disc fitting in the hollow tube is secured to the
hook member on the appropriate side of the bush
to restriet the distance the hook member may
advance from out -of the body member and air-
sealing means are associated with the disc to re-
strict the passage of air between the space be-
iween the dise and the bush and the atmosphere.

18. A yarn cutting arrangement as claimed in
elaim 14, in which resilient means are adapted
to oppose the hook member as it is forced into
said body member and to restore said hook mem-
Ler when due to the motion of the loom the sley
rno longer cooperates with said arms to force
the hook member into said body member.

19. A yarn cutting arrangement as claimed in
claim 18 in which there is a holding member,
said body member heing mounted in said holding
member to remain substantially stationary dur-
ing the cutting and holding action, said laterally
secured arms being arranged to encounter said
body member and limit entry of the hook mem-
ber thereinto at the end of the cutting and hold-
ing action, so that further pressure of the sley
onto said arms is transmitted to the body mem-
ber, and said holding member carrying a spring
eonnected to said body member and adapted to
resiliently oppose motion of said body member
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under the further pressure transmitted thereto
by said arms.

20. A yarn cutting arrangement as claimed in
claim 18, in which said resilient means comprise
a spring interposed between said hook member
and said body member to oppose the hook mem-
ber as it is forced into said body member.

21. A yarn cutting arrangement as claimed in
claim 20 in which there is a holding member, said
body member being mounted in said holding
member to remain substantially stationary dur-
ing the cutting and holding action, said laterally
secured arms being arranged to encounter said
body member and limit entry of the hook mem-
ber thereinto at the end of the cutting and hold-
ing action, so that further pressure of the sley
onto said arms is transmitted to the body mem-
ber, and said holding member carrying a spring
connected to said body member and adapted to
resiliently oppose motion of said body member
under a further pressure transmitted thereto by
said arms.

22. A yarn cutting arrangement as claimed in
claim 18, in which said heok member has & main
body of cylindrical external form, said body
member defines the walls and one end of a hollow
cylinder, said resilient means are positioned
within the walls of the hollow cylinder and ad-
jacent to the one end, said main body fitting
as a piston in the other end of the hollow eylin-
der, and said cutting and non-cutting members
being attached to said body member so that they
extend beyond the other end of the hollow mem-
ber to bear upon the sides of the hook member.

23. A yarn cutting arrangement as claimed in @

claim 22 in which the end of the hollow cylinder
contains a unidirectional air valve adapted to
allow air to pass between the cylinder and the
atmosphere.

24. A yarn cutting arrangement as claimed in
claim 23 in which there is a holding member,
said body member heing mounted in said holding
member to remain substantially stationary dur-
ing the cutting and holding action, said laterally
secured arms being arranged to encounter said
body member and limit entry of the hook mem-
ber thereinto at the end of the cutting and hold-
ing action, so that further pressure of the sley
onto said arms is transmitted to the body mem-
ber, and said holding member carrying a spring
connected to said body member and adapted to
resiliently oppose motion of said body member
under the further pressure transmitted thereto
by said arms.

25. A yarn cutting arrangement as claimed in
claim 22 in which there is a holding member,
sald body member being mounted in said holding
member to remain substantially stationary dur-
ing the cutting and holding action, said laterally
secured arms being arranged to encounter said
body member and limit entry of the hook mem-
ber thereinto at the end of the cutting and hold-
ing action, so that further pressure of the sley
onto said arms is transmitted to the body mem-
ber, and said holding member carrying a spring
connected to said body member and adapted to
resiliently oppose motion of said body member
under the further pressure transmitted thereto
by said arms.

26. A yarn cutting arrangement as elaimed in
claim 22 in which a holding member defining a
hollow eylinder closed at one end holds closely in
the hollow cylinder the outside of the eylindrical
form comprising the body member, a helical
spring located in the hollow cylinder of the hold-
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ing member between the one end and the body
member and adapted to remain substantially un-
compressed during the cutting and holding ac-
tion and to compress when the body member ex-
periences the pressure of the loom sley when
the arms bear against it.

27. A yarn cutting arrangement as claimed in
claim 22 in which said resilient means comprise
& helical spring inside said hollow cylinder bear-
ing between the end of said hollow cylinder and
the piston end of the hook member.

28. A yarn cutting arrangement as claimed in
claim 27 in which the end of the hollow cylinder
contains a unidirectional air valve adapted to
allow air to pass between the cylinder and the
atmosphere. :

29. A yarn cutting arrangement of the kind
referred to comprising a hook member adapted
10 engage in its hook the yarn to be cut, a body
member, said hook member being slidably sup-
ported in said body member, g non-cutting mem-
ber mounted on said body member and bearing
on the other side of the hook member, and arms
laterally attached to said hook member and
adapted to cooperate with the sley of the loom
so that the sley when moving before an empty
pirn is ejected from the loom forces the hook
member into said body member said non-cutting
member thereby advancing to the yarn to hold
the yarn between itself and the side of the hook
and said cutting member advancing to the yarn
to cut the yarn between shears formed by the
cutting member and said other side of the hook,
resilient means adapted to oppose the hook mem-
ber as it is forced into said body member, and to
restore said hook member when due to the mo-
tion of the loom the sley no longer cooperates
with said arms to force the hook member into
said body member, the part of said body mem-
ker acting to support said hook member being
in the form of g tube closed at one end, a unidi-
rectional air valve in the end of the tube com-
municating in the one way between the inside
of the closed tube and the atmosphere, and the
walls of the tube defining restricted air inlet
means.

30. A yarn cutting arrangement as claimed in
claim 29 in which there is a holding member, said
body member being mounted in said holding
member to remain substantially stationary dur-
ing the cutting and holding action, said laterally
secured arms being arranged to encounter said
body member and limit entry of the hook mem-
ber thereinto at the end of the cutting and hold-
ing action, so that further pressure of the sley
onto said arms is transmitted to the body mem-~
ber, and said holding member carrying a spring
connected to said body member and adapted to
resiliently oppose motion of said body member
under the further pressure transmitted thereto
by said arms.

31. A yarn cutting arrangement of the kind
referred to comprising a hook member adapted
to engage in its hook the yarn to be cut, a body
member, said hook member being slidably sup-
ported in said body member, a non-cutting mem-
ber mounted on said body member and bearing
on the other side of thé hook member, and arms
laterally attached to said hook member and
adapted to cooperate with the sley of the loom
50 that the sley when moving before an empty
pirn is ejected from the loom forces the hook
member into said body member said non-cutting
member thereby advancing to the yarn to hold
the yarn between itself and the side of the hook
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nnd said cutting member advancing to the yarn
to cut the yarn between shears formed by the
cutting member and said other side of the hook,
resilient means adapted to.oppose the hook inem-
ber as it is forced into said body member and
to restore said hook member when due to the
motion of the loom the sley no longer cooperates
with said arms to force the hook member into
said body member, the part of said body mem-
ber acting to support said hook member being
in the form of a tube closed at one end, a unidi-
rectional air valve in the end of the tube com-
municating in the one way between the inside
of the closed tube and the atmosphers, said air
valve being arranged to leak in its conventionally
non-flow direction.

32. Tn combination, in an automatic loom, a
yarn cutting member comprising a body meimber,
2 hook member slidably supporied along part of
its length in said body member and having a
hook at one end, a non-cutting member secured
to said body member and having its end bearing
against one side of the hook member, a cutting
member secured to said hody member and bear-
ing ‘in shearing cooperation on the other side
of the hook member, the arrangement heing
such that when the yarn to be cut enters into
the hook of the hook member and the hook mem-
ber slides into said body member, the non-cutting
member encounters the yarn and holds it be-
{ween its end and the hook member and the
cutting member cooperating in g shear-like man-
ner with the hook of the hook member there-
after encounters the yarn and cuts it.
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23. In combination, in an automatic loom, &
varn cutting member comprising a hook ‘mem-
ber adapted to engage in its hook the yarn to bhe
cut, a body member, said hook member being
slidably supported in said body memper, a non-
cutting member mounted on said body member
and bearing onto one side of the hook memier,
a cutting member mounted on said body mem-
ber and bearing on the other side of the hook
member, and arms laterally attached to said hook
member and adapted to cooperate with the sley
of the loom so that the sley when moving before
an empty pirn is ejected from the loom forces
the hook member into said body member said
non-cutting member thereby advancing to the
yarn to hold the yarn between itself and the side
of the hook and said cutting member advancing
to the yarn to cut the yarn between shears formed
by the cutting member and said other side of the
hook.

SIDNEY JEFFERSON.
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