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(54) Heald control mechanism

(57) A heald control mechanism including at least
one elongate heald rod (11) movable longitudinally be-
tween first and second limits of reciprocal motion (HLL,
HUL), a heald rod motive means (30) continuously re-
ciprocating along a path parallel to the longitudinal axis
of the heald rod, the heald rod being biased toward the
first limit of reciprocal motion so as to reside at a first
shed position, the heald rod and motive means including
co-operating motive latch means (34,35) which engage
when the motive means moves relative to the heald rod
along said path in a direction toward the second limit of
reciprocal motion (HUL) and which automatically disen-
gage when the motive means moves relative to the
heald rod along said path in a direction toward the first
limit of reciprocal motion (HLL), motive latch control
means (50) located adjacent said first limit of reciprocal
motion for causing latching or de-latching of said co-op-
erating motive latch means, the motive latch control
means being continuously reciprocated along said path
for moving said heald rod from said first limit (HLL) of
reciprocal motion to an intermediate limit position (IP)
located between said first and second limits of reciprocal
motion, and selectively operable static latch means (51)
operable on said heald rod for selectively retaining the
heald rod at said intermediate position such that when
a heald rod is retained at said intermediate position said
co-operating motive latch means are able to engage in
order to cause said heald rod to be moved by said mo-
tive means from said intermediate position towards said
second limit of reciprocal motion.
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Description

The present invention relates to a heald control
mechanism.

According to one aspect of the invention there is
provided a heald control mechanism including at least
one elongate heald rod movable longitudinally between
first and second limits of reciprocal motion, a heald rod
motive means continuously reciprocating along a path
parallel to the longitudinal axis of the heald rod, the
heald rod being biased toward the first limit of reciprocal
motion so as to reside at a first shed position, the heal-
drod and motive means including co-operating motive
latch means which engage when the motive means
moves relative to the heald rod along said path in a di-
rection toward the second limit of reciprocal motion and
which automatically disengage when the motive means
moves relative to the heald rod along said path in a di-
rection toward the first limit of reciprocal motion, motive
latch control means located adjacent said first limit of
reciprocal motion for causing latching or de-latching of
said co-operating motive latch means, the motive latch
control means being continuously reciprocated along
said path for moving said heald rod from said first limit
of reciprocal motion to an intermediate limit position lo-
cated between said first and second limits of reciprocal
motion, and selectively operable static latch means op-
erable on said heald rod for selectively retaining the
heald rod at said intermediate position such that when
a heald rod is retained at said intermediate position said
co-operating motive latch means are able to engage in
order to cause said heald rod to be moved by said mo-
tive means from said intermediate position towards said
second limit of reciprocal motion.

Various aspects of the present invention are here-
inafter described with reference to the accompanying
drawings, in which:-

Figure 1 is a diagrammatic side view illustrating the
principle of operation of a mechanism according to
the present invention;

Figure 2 is a more detailed side view of a first em-
bodiment according to the present invention;
Figure 2a is an enlarged diagrammatic side view of
part ofa modified retention means for incorporation
into the first embodiment;

Figure 3 is a schematic part perspective view of the
lower portion of the mechanism of Figure 2;
Figures 4a, b & ¢ are diagrammatic views showing
relative movement of the components shown in Fig-
ure 3;

Figure 5 is a more detailed part side view of a sec-
ond embodiment according to the present inven-
tion;

Figure 6 is a view similar to Figure 5 showing selec-
tion of a heald rod;

Figure 7 is a more detailed side view of a third em-
bodiment according to the present invention;
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Figures 8a, 8b are diagrammatic views illustrating
motion of the components shown in Figure 7;
Figure 9 is a more detailed side view of a fourth em-
bodiment according to the present invention;
Figure 10 is a more detailed side view of a fifth em-
bodiment according to the present invention;
Figure 11 is a side view of a sixth embodiment ac-
cording to the present invention;

Figures 12a to 12¢ are enlarged side views of part
of the mechanism according to the embodiment il-
lustrated in Figure 11 shown in different operational
positions;

Figure 13 is an enlarged side view similar to Figure
12 showing a seventh embodiment according to the
invention;

Figures 14a, b & c are enlarged side vies of part of
a mechanism according to an eighth embodiment
of the present invention shown in different opera-
tional positions;

Figure 15 is a diagrammatic illustration of relative
positions between the retention means and heald
rod latch means;

Figure 16 is a side view of part of a heald rod ac-
cording to the present invention.

Referring initially to Figure 1 there is shown a dia-
grammatic representation ofa heald control mechanism
10 which includes a plurality of elongate heald rods or
hooks 11 (only one being visible in Figure 1) each of
which is movable longitudinally between a lower limit
HLL and an upper limit HUL of reciprocal motion. Each
heald rod 11 is connected at its lower end to a heald eye
12 via a harness cord 14. The heald eye 12 is in turn
connected to the frame 15 of the mechanism via a cord
16 and spring 17.

The heald rod 11 includes a stop formation 20 which
is urged into abutment with a reciprocating secondary
motive drive 50.

The secondary motive drive 50 reciprocates be-
tween a lower limit position SLL and an upper limit po-
sition SUL.

Reciprocal movement of the secondary motive
drive means 50 causes the heald rod 11 to reciprocate
between its lower limit position HLL and an intermediate
position |P.

Preferably the lower limit position HLL is chosen to
correspond to the lower shed position for the heald eye
12.

Primary heald rod motive means 30 are provided
for moving the heald rod 11 from intermediate position
1P toward its upper limit position HUL and subsequently
moving the heald rod 11 from its upper limit position HUL
toward its lower limit position HLL.

The heald rod motive means 30 preferably compris-
es a pair of knives 31, 32 which reciprocate along a lin-
ear path parallel to the longitudinal axis of the heald rod
11. The knives 31, 32 are located on opposite sides of
the heald rod 11 and continuously reciprocate between
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an upper limit KUL and a lower limit KLL of reciprocal
motion; the knives 31, 32 reciprocating 180° out of
phase. As is conventional, each knife 31, 32 is elongate
and extends along a row of heald rods 11 so as to be
capable of moving each heald rod in the row individually.
Typically several side by side rows of heald rods and
associated knives will be provided.

The knives 31, 32 are each provided with latch
means 34 which co-operate with latch means 35 formed
on the heald rod 11.

Accordingly, during reciprocal motion of the knives
31, 32 the co-operating latch means 34, 35 move rela-
tive to one another in the longitudinal direction of the
heald rod 11 when the heald rod is held stationary. The
co-operating latch means 34, 35 are formed such that
when the latch means 34 move relative to the heald rod
11 in a direction toward the upper limit HUL they engage
with latch means 35 to cause the heald rod 11 to be sup-
ported by the knife 31 or 32 on which the engaged latch
means 34 are mounted.

The co-operating latch means 34, 35 are also ar-
ranged such that when the latch means 34 move relative
to the heald rod 11 in a direction toward the lower limit
HLL they either automatically disengage from the latch
means 35 (if co-operating latch means 34, 35 are en-
gaged) or pass by latch means 35 without engagement.

The latch means 34, 35 are also arranged such that
when the latch means 34 on one knife are engaged with
latch means 35, the latch means 34 on the other knife
are rendered in-operative from engaging the latch
means 35. This feature prevents the heald rod 11 when
being lowered by one knife travelling toward its KLL po-
sition from being engaged and transferred to the other
rising knife travelling toward its KUL position as both
knives pass one another.

A latch engagement control means 40 associated
with drive means 50 is located in the lower region of the
path of reciprocal motion of the knives 31, 32 adjacent
to lower limit KLL.

The latch engagement control means 40 serves to
control engagement of latch means 34 on either knife
31, 32 with the latch means 35 on the heald rod 11 when
the heald rod 11 is retained at its intermediate position
IP.

The reciprocal motion of the secondary motive drive
50 is arranged such that the heald rod 11 is raised to its
intermediate position |P whilst one or other of the knives
31, 32 are located in the region of their KLL limit position.
In this way the latch means 34 formed on one or other
knife 31, 32 is located below the latch means 35 in read-
iness to engage the latch means 35 when the knife 31
or 32 moves relative to the heald rod 11 in a direction
toward its KUL position.

The latch engagement control means 40 are ar-
ranged such that if the heald rod 11 is retained at its
intermediate position |P co-operating latch means 34,
35 engage to cause the heald rod 11 to be moved by
the relevant knife 31 or 32 towards its upper limit position
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HUL. The latch engagement control means 40 are fur-
therarranged to prevent engagement of latch means 34,
35 in the event that the heald rod 11 is not retained at
its intermediate position IP. In such a circumstance, the
heald rod 11 moves towards its lower position HLL with
the secondary motive means 50 and so is not raised to-
wards its upper position HUL.

Accordingly all heald rods 11 in the row associated
with knives 31, 32 are continuously reciprocated by the
motive means 50 between their HLL and |P positions as
indicated by arrows BM unless retained at their interme-
diate position |P and this is achieved by a selectively
operable heald rod retention means 51. The retention
means 51 on actuation causes co-operating |P latch
means 52 formed on the heald rod 11 and retention latch
means 53 to engage and prevent movement of the heald
rod 11 toward its lower position HLL. Preferably IP latch
means 52 and retention latch means 53 are arranged to
automatically disengage when the heald rod 11 is
moved by a knife 31, 32 toward its upper position HUL.

The heald rod 11 includes at least one US latch
means 56 located between |P latch means 52 and latch
means 35. US latch means 56 is also cooperable with
retention latch means 53 so as to retain the heald rod
11 at a position at or adjacent to the HUL position so as
to define the upper shed position US for the heald eye
12. The provision of several US latch means 56 spaced
along the heald rod 11 enables the heald rod to be se-
lectively retained at different heights and so provides a
selective facility for different shed heights.

A first embodiment 100 of the present invention is
shown in greater detail in Figures 2 to 4.

In embodiment 100 several rows of heald rods 11
are provided (only 3 being shown in Figure 2) and each
row is acted upon by a pair of knives 31, 32. Each knife
31, 32 comprises a rigid elongate body 160 carrying a
plurality of latch means 34. Each latch means 34 com-
prises a latch body 161, preferably formed of plastics
material, mounted on a resilient support arm 162 so as
to be biased outwardly toward and into contact with an
associated heald rod 11. The co-operating latch means
35 of each heald rod 11 is defined by an aperture 135
into which latch body 161 may enter under the biasing
influence of arm 162.

Preferably the latch body 161 includes an upwardly
facing latch shoulder 165 which is shaped so as to co-
operate with downwardly facing latch shoulder 166 on
the heald rod 11 to resist relative lateral movement ther-
ebetween. In the illustrated example this is achieved by
the shoulders 165, 166 being of V-shaped cross-sec-
tion. Preferably, the body 161 is constructed such that
its outer side face 168 is substantially contiguous with
the side face of the heald rod 11 carried thereby.

The secondary motive means 50 includes an elon-
gate body 150 having a pair of upwardly projecting flang-
es 152 extending along opposite sides of the body 150.

Each flange 152 includes a chamfered edge 153
which acts as a cam face for deflecting a latch body 161
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inwards away from an associated heald rod 11. The
flanges 152 are spaced sufficiently apart to enable both
opposed latch bodies 150 to be located therebetween
when fully deflected inwardly. The elongate body 150 is
reciprocally supported in a frame (not shown) for move-
ment between the upper and lower positions SUL and
SLL respectively.

An elongate body 150 is located directly below each
knife 31, 32 and arranged such that when the body 150
is located at its upper position SUL and the knife is lo-
cated at its lower position HLL both rows of opposed
latch bodies 161 are located in between the flanges 152
(Figure 4a).

The outer longitudinal sides of body 150 are each
provided with a series of vertical grooves 156, each
groove 156 slidably receiving a respective heald rod 11.

Each heald rod 11 includes a shoulder 120 defining
the stop 20; the shoulder being biased into engagement
with an abutment shoulder 121 formed on the body 150.
When shoulders 120, 121 are in abutment, the latch
means 35 (which in Figure 2 is in the form of an aperture
135) is located below flange 152. Accordingly when in
this position, latch means 34 are prevented from engag-
ing with latch means 35 for raising the heald rod 11.

If a heald rod 11 is selected for raising to its upper
shed position, it is retained at its | P position. Accordingly
the latch aperture 135 is exposed as the body 150
moves towards its SLL position and latch bodies 161
exit from between flanges 152 (Figure 4b). Accordingly
latch bodies 161 move outwardly and into contact with
the heald rods 11 and as knife 31 or 32 rises, the relevant
latch bodies 161 carried thereby will engage in aper-
tures 135 of the selected heald rods 11 to raised them
toward their upper position HUL.

If a heald rod 11 is not selected for raising to its up-
per shed position, it is not retained at its |P. position. Ac-
cordingly the heald rod 11 remains in abutment with
body 150 as it moves to its lower position SLL and ap-
erture 135 ofthe relevant heald rod 11 remains shielded
from the laich bodies 165 as they exit body 150 (Figure
4c).

The heald rod retention means 51 in the first em-
bodiment 100 for each heald rod 11 comprise a laich
body 153 of hook-like form carried on a resilient arm
154. The arm 154 is secured to a printed circuit board
180 and is formed from a resilient material so as to bias
the latch body 158 to a non-latch position adjacent the
board 180 whereat the latch body 153 cannot latch with
latch means formed on the heald rod 11. The latch body
153 is selectively moved to a latch position whereat it is
spaced further from the board 180 and in the path of
travel of latch means formed on the heald rod 11 so as
to be engageable therewith.

The latch body 153 is moved to its latch position by
an electromagnet 182 mounted on the printed circuit
board 180 which co-operates with a permanent magnet
183 mounted on arm 154. The electromagnet 182 when
energised repels the permanent magnet 183 to its latch
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position. Preferably, as shown, the electromagnet 182
is annular having an air core 186 into which magnet 183
enters when the latch body 153 is at its non-latch posi-
tion.

As an alternative, it is possible for the arm 154 to
be arranged to bias the latch body 153 to its latch posi-
tion and for the electromagnet 182 to be arranged when
actuated to attract the permanent magnet for movement
toward its non-latch position.

A further alternative is for the electromagnet 182 to
be selectively actuatable for positively moving the latch
body 153 to both its latch and non-latch positions. In
such an arrangement, the arm 154 does not have to be
formed from a resilient material.

As shown in Figure 2a the electromagnet 182 may
be located upon the arm 154 and the permanent magnet
184 be located on the board 180.

Preferably each magnet 184 is surrounded by a soft
iron annular shroud 186 which is in magnetic contact
with the magnet 184. The shroud 186 serves to define
a path for magnetic flux and so provides a stronger at-
tractive/repulsive force between the electromagnet 182
and magnet 184. The shroud also acts to shield stray
magnetic flux from passing to neighbouring electromag-
nets 182 and so enables the electromagnets 182 to be
closely spaced. It will be appreciated that in the mech-
anism shown in Figure 2 the shroud 186 may be provid-
ed on the arm 154 to surround the magnet 184.

It is also envisaged that each latch body 153 may
be moved between its latch and non-latch positions by
other electrically actuatable means, such as for example
an electrostrictive strip.

A circuit board 180 extends along each row of heald
rods 11 and carries a latch body 153 for each heald rod
11 in the row. Preferably the associated electromagnets
184 are arranged in staggered rows so as to enable ad-
jacent latch bodies 153 to be closely spaced. Each cir-
cuit board 180 is supported in a rigid support frame 187
mounted on the main frame of the mechanism. Prefer-
ably a lower cross-member 188 carries individual guides
189 for guiding longitudinal movement of each heald rod
11,

The latch body 153 associated with each heald rod
11 is operable to retain the heald rod 11 at its upper shed
position and its intermediate position 1P. Accordingly,
only one retention means 51 is required for selecting a
heald rod 11 for raising and for holding the raised heald
rod at its upper shed position.

In embodiment 100, the heald rod 11 is conveniently
formed from plastics, the latch means 52, 56 being pref-
erably moulded integrally therewith.

In Figures 5 and 6 a second embodiment 200 is
partly illustrated in detail. The second embodiment 200
differs from the first embodiment 100 in that a different
construction of secondary motive drive means 50 and
latch engagement control means 40 is utilised. The
same heald rod retention means 50 is utilised and so is
not illustrated. In Figure 5 the motive drive means 50
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includes an elongate support body 250 which carries a
plurality of cam bodies 260 each of which is attached to
the support body 250 via a flexible, preferably resilient
arm 261.

A support body 250 is provided for each row of
heald rods 11 and extends along the row.

A cam body 260 is provided for each heald rod 11
in the row associated with the body 250. The laich
means 35 is in the form of a latch body 235 fixed to the
heald rod 11, the latch body 235 having downwardly fac-
ing inclined latch abutment faces 236 projecting both
sides of the heald rod 11.

The cam body 260 has an upwardly facing abut-
ment seat 237 upon which latch faces 236 abut under
the bias of spring 17 (not shown). The seat 237 covers
latch faces 236 such that upwardly facing latch faces
234 formed on the knife 31, 32 cannot engage therewith.

The heald rod 11 is formed of a flexible, preferably
resilient material, and is guided such that when unde-
flected, latch body 235 lies in the path of travel of latch
faces 234 (Figure 6).

The body 260 has side camfaces 238 located below
seat 237 which co-operate with cam faces 240 on the
knife 31, 32 so as to deflect the heald rod 11 sideways
to a deflected non-latch position (Figure 5) as the knife
31 or 32 descends to its lower position KLL and whilst
the heald rod 11 is located at its intermediate position | P.

If the heald rod 11 is not selected for raising, ie. it is
not retained at its intermediate position |P by retention
means 51, then body 250 is able to move towards its
lower position SLL carrying the heald rod 11 therewith
without latch body 235 latchingly engaging latch 234
due to latch abutment faces 236 being shielded by the
cam body 260. If the heald rod 11 is selected for raising,
ie. it is retained at its intermediate position |P by reten-
tion means 51, then as body 250 moves toward its lower
position SLL the cam body 260 separates from latch
body 235 and the knife 31, 32. Accordingly the heald
rod 11 returns to its undeflected latch position under the
influence of its own inherent bias and/or bias of resilient
arm 261 such that as the knife 31, 32 rises latching en-
gagement between latch body 235 and latch 234 occurs
(Figure 6).

In order to de-latch a heald rod 11 from a knife 31,
32 returning to its lower position KLL the body 250 is
raised to its upper position SUL whilst the knife 31, 32
is descending. Accordingly as the knife 31, 32 passes
by the raised body 250 the latch body 235 seats upon
the cam body 260 as is accordingly transferred off the
descending knife.

As seen in Figures 5 and 6 the heald rod 11 is pref-
erably formed from a thin strip of resilient material such
as spring steel andis guided through an aperture formed
in body 260. Guiding of the heald rod 11 through cam
body 260 serves to ensure that the latch body 235 is
correctly seated upon cam body 260 and ensures pos-
itive lateral displacement of the heald rod between its
latch and non-latch positions. It is envisaged that heald
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rod 11 may be formed of a plastics material and that the
biasing force for returning the deflected heald rod 11 to
its latch position is predominantly provided by the resil-
ient arm 261.

A third embodiment 300 is illustrated in Figure 7
which is similar to embodiment 200 in that the heald rods
11 are moved sideways in order to effect latching en-
gagement/disengagement between the co-operating
latches formed on the knife 31, 32 and heald rod 11.
Again, in the third embodiment, the same retention
means 51 as described in embodiment 100 is utilised.

In the third embodiment, the secondary motive drive
means 50 includes an elongate body 350 which is
mounted on a frame (not shown) for reciprocal move-
ment in the direction of displacement of the knives 31,
32 and also for reciprocal movement in a direction per-
pendicular to the displacement of the knives 31, 32.

The heald rod 11 is provided with a latch body 235
similar to that in embodiment 200 but in addition is pro-
vided with a separate stop body 320 which is biased into
abutment with body 350 by spring 17 (not shown). Pref-
erably each heald rod 1-1 is longitudinally guided
through a respective aperture formed in the- elongate
body 350 such that it is positively moved laterally when
the body 350 reciprocates in said perpendicular direc-
tion.

The body 350, when at its lower position SLL re-
sides at a first lateral position (as seen in Figure 8a)
whereat the heald rod 11 is guided so as to be located
at a non-latch position relative to the knife 31, 32. Thus
when the heald rod 11 is raised by the body 350 toward
its intermediate position 1P, latch body 235 is laterally
spaced from the knife 31, 32 by a sufficient distance to
ensure no latching engagement between latch body 235
and 234 can occur.

The body 350 remains in the first lateral position as
the body 350 begins its return stroke to its lower position
SLL. Duringits return stroke or when at its lower position
SLL the body 350 moves laterally (arrow B in Figure 8a)
to a second lateral position (Figures 7, 8b) whereat the
heald rod 11 is moved toward the knife 31, 32 to reside
at a latch position.

The body 350 remains at its second lateral position
until the body 350 again rises toward its upper position
SUL, at which time the body 350 returns to its first lateral
position.

If a heald rod 11 is selected for raising (Figure 8a,
8b), it is retained at its intermediate position by the heald
rod retention means 51 so that its latch body 235 is lo-
cated above the co-operating latch means 234 on the
relevant knife 31, 32 and is moved laterally by body 350
into a latch position for engagement with the relevant
knife 31, 32 as it rises to its upper position KUL. If a
heald rod 11 is not selected for raising, as in the case of
heald rod 1 la in Figure 7, then it is not retained at its
intermediate position |P and so returns with the body
235 to its lower position HLL.

In order to disengage a heald rod 11 from a knife
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31, 32 travelling to its lower position KLL, the body 350
is raised to its SUL position whilst the knife 31, 32 de-
scends, the body 350 being in its first lateral position.

Accordingly as the knife 31, 32 passes body 350,
stop 320 engages body 350 and so transfers support of
the heald rod 11 from the knife 31, 32 to the body 350.

In Figure 9 a further embodiment 400 is illustrated
which utilises the same retention means 51 as an em-
bodiment 100 and which relies upon lateral deflection of
the heald rod 11 for controlling latch engagement be-
tween the relevant knife 31, 32 and heald rod 11.

In the fourth embodiment 400 each heald rod 11 of
a given row is located between a pair of secondary
knives 451, 452 which reciprocate between positions
SUL, SLL. The secondary knives 451, 452 are arranged
in respective groups; the knives of each group recipro-
cating in unison.

The knives of both groups 451, 452 rise together in
unison at the same height and speed from position SLL
to position SUL but return to position SLL at different
rates.

The knives in group 451 are arranged to return to-
ward position SLL at a faster rate than knives in group
452 when knives 31 are located at their lowermost po-
sition KLL for collecting heald rods 11 and, during the
next cycle, knives in group 452 are arranged to return
toward position SLL at a faster rate than knives in group
451 when knives 32 are located at their lowermost po-
sition KLL for collecting heald rods 11.

Each heald rod 11 includes a stop body 420 which
is biased into engagement with co-operating knives 451,
452. The upper edge of knives 451, 452 is defined by
inclined cam faces 454 upon which the stop body 420
is normally seated. The body 420 has a pair of abutment
faces 422 extending in opposite lateral directions for
contacting respective faces 454 of neighbouring knives
451, 452. Preferably faces 422 are inclined also. During
the raising stroke of knives 451, 452, both knives rise in
unison at the same level.

Accordingly, during such movement, the heald rod
11 is raised without lateral deflection since both abut-
ment faces 422 are carried by both cam faces 454 of
neighbouring knives 451, 452.

However, when knives 451, 452 begin their return
stroke toward position SLL both heald rods 11 located
on opposite sides of knife 452 are deflected laterally
away from knife 31 since knives 451 move below knives
452 and cause the stop body 420 to slide down the in-
clined cam face 454. This can be seen in the case of
heald rod 11b in Figure 9.

Accordingly the heald rods 11 are moved to a lateral
non-latch position whereat latch bodies 435 are spaced
from the latch formation 434 formed on knife 31. If a
heald rod 11 is to be raised to its HUL position, (as in
the case of heald rod 11a in Figure 9), it is retained by
the retention means 51 at its intermediate position |P.
Thus when knives 451, 452 return to their SLL position,
the stop 420 moves clear of faces 454 and the heald rod
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11 remains at its undeflected position whereat latch
body 435 is located in the path of travel of latch formation
434,

If a healdrod 11 is not to be raised, then as it returns
toward its HLL position, it is deflected laterally to a non-
latch position whereat it clears the latch formation 434.

Preferably the latch formations 434 on knives 31,
32 and latch bodies 435 have co-operating latch abut-
ment faces 438, 439 respectively which are inclined to
form cam faces which act to deflect the latch body 435
toward the knife 31 or 32 on which it is carried. This
serves to move the latch body 435 to a position whereat
it lies outside the path of travel of the adjacent knife 31
or 32.

A fifth embodiment 500 is illustrated in Figure 10.

The fifth embodiment 500 is similar to the fourth em-
bodiment 400 except that the knives 451, 452 have up-
wardly inclined cam faces 554 for engagement with
latch bodies 535 formed on the heald rods 11. Thus, in
embodiment 500, the latch bodies 535 also act as the
stop 20. When the latch bodies 535 are located on cam
faces 554, the heald rod 11 is laterally deflected to a
non-latch position (as in the case of heald rod 11b in
Figure 10).

In addition groups of knives 451, 452 reciprocate
180° out of phase. Accordingly the hooks 11 are carried
either by the knives in group 451 or by the knives in
group 452 toward their intermediate position |P.

When both sets of knives 451, 452 are located at
their bottom position SLL, the latch body 535 of a given
heald rod 11 is seated upon both cam faces 554 of
neighbouring knives 451, 452 and so resides at a non-
deflected position; the heald rod 11 when seated upon
both knives 451, 452 being located at its bottom shed
position.

Each adjacent pair of knives 451 co-operate to de-
flect a pair of heald rods 11 carried thereby laterally
away from a co-operating knife 31 to their non-latch po-
sition so that no latching engagement is possible be-
tween latch formation 534 on knife 31 and latch bodies
535. Each pair of adjacent knives 452 similarly co-oper-
ate with a co-operating knife 32.

If a heald rod 11 is selected for raising, (as in the
case of heald rod 11¢ in Figure 10), it is held at its inter-
mediate position |P by the heald retention means 51 and
accordingly as the knives 451 descend, latch body 535
of the selected heald rod 11 is lifted off the supporting
cam face 554. The heald rod 11 therefore returns to its
non-deflected (latch) position under its inherent bias.
The latch body 535 is now located in the path of travel
of latch formation 534.

As in embodiment 400, the latch body 535 has an
inclined face 538 which co-operates with inclined seat
539 of the latch formation 534 to move the latch body
535 toward the knife 31 or 32 by which it is carried to a
position whereat it lies outside the path of travel of the
other knife 31. or 32.

A further embodiment 600 is illustrated in Figures
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11, 12ato 12c.

Embodiment 600 is similar to embodiment 500 in
that the motive means 50 includes two sets of knives
451, 452 which reciprocate 180° out of phase between
their respective SUL, SLL positions.

As seen in Figure 11 the heald rods 11 are located
at bottom shed positions in readiness for selection. In
the embodiment illustrated in Figure 11, the heald rods
11 are held at their bottom shed position by a stop (not
shown).

Each knife 451, 452 includes upwardly facing in-
clined cam faces 654 arranged to co-operate with down-
wardly facing inclined cam faces 638 formed on latch
bodies 635.

As seen in Figure 12a, as knife 452 rises towards
its upper position SUL, co-operating cam faces 654, 638
engage causing a pair of heald rods 11 to be carried
thereby upwardly toward their intermediate position |P.

The cam faces 654, 638 cause the latch bodies 635
to move inwardly toward knife 452 and thereby move
the heald rods 11 to their non-latch position. In this po-
sition, heald rods 11 can be moved to their |P position
without latching engagement with knives 32 (Figure
12a).

If neither heald rod 11 is required for raising to its
upper shed position, then the heald rods 11 remain at
their non-latch position as the knife 452 descends to its
lower position SLL.

If a heald rod 11 is required for raising, it is held at
its IP position by the latch retention means 51 whilst
knife 452 descends. This is illustrated in Figure 12b.

The latch body 635 is provided with upwardly facing
cam faces 639 and the knives 451, 452 are provided
with downwardly facing cam faces 640. The cam faces
639, 640 are directly opposed when the latch body 635
is carried by the knife 451, 452 such that when the knife
451, 452 descends and the heald rod 11 is held at its |P
position, the heald rod 11 is positively displaced by cam
faces 639, 640 toward respective knives 32.

The amount of lateral displacement caused by the
opposed cam faces 639, 640 is sufficient to move the
heald rod 11 to its latch position whereat a rising knife
32 can latchingly engage the latch body 635 and raise
the heald rod 11 to its upper shed position. The initial
latching engagement between the knife 32 and laich
body 635 is shown in Figure 12b.

After the initial engagement, the co-operating op-
posed cam faces 539, 638 act to move the latch body
635 toward the carrying knife 32 so as to be clear of the
neighbouring knife 31 (Figure 12c).

As seen in Figure 11, the knives 31, 32 are prefer-
ably of a pressed metal construction having two identical
halves 650 bonded together; the laiches 634 being in-
tegrally formed with each half.

Preferably each knife 31, 32 has a wide section 651.
The wide section 651 of each knife is chosen so as to
be closely spaced from a latch body 635 of a heald rod
11 held at its upper position. This helps ensure that an
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adjacent knife 31, 32 rising towards its upper position
KUL correctly engages latch body 635 (ie. it is not unin-
tentionally deflected to a non-latch position due to im-
pact of the rising knife onto the latch body 635).

In Figure 11 the heald rods 11 are located at their
bottom shed position by a stop (not shown) such that
both sets of knives 451, 452 disengage from the latch
bodies 635 when they descend to their SUL positions.

As an alternative arrangement, it is envisaged that
the knives 451, 452 when descending toward their lower
limit position SUL dwell for a period of time, in order to
define the lower shed position of the heald rods 11 car-
ried thereby.

With this arrangement, the rising set of knives 451
or 452 collect the heald rods 11 from the descending set
of knives 451 or 452. In such a case, the heald rods 11
located at the bottom shed region are always carried by
one or other of the sets of knives 451 or 452 and so the
stop utilised in the mechanism illustrated in Figure 11
for holding the heald rods 11 at bottom shed position is
not required. Embodiment 600 ensures positive dis-
placement of each heald rod 11 between its latch and
non-latch positions. Accordingly, the body of each heald
rod 11 does not have to be resiliently deflectable. It is
preferable therefore forthe heald rods 11 in embodiment
600 to be formed from plastics.

Afurther embodiment 700 is illustrated in Figure 13.
Embodiment 700 differs in that the heald rods 11 are
provided with bodies 740 which co-operate with knives
451, 452 for carrying the heald rods 11 to their |P posi-
tion and for moving the heald rods 11 between their latch
and non-latch position. Accordingly in embodiment 700,
latch bodies 635 co-operate with knives 31, 32 only and
are not contacted by the knives 451, 452.

As seen in Figure 13, each heald rod 11 is provided
with two cam bodies 740a, 740b for co-operation with
knives 451, 452 respectively. Each cam body 740a,
740b has a downwardly facing inclined cam face 742 for
co-operation with an upwardly facing inclined cam face
743 formed on the associated knife 451, 452. The cam
faces 742, 743 are also chamfered so as to resist lateral
separation in the longitudinal direction of knives 451,
452 when cam faces 742, 743 are engaged.

When a knife 451, 452 rises to collect and carry a
heald rod 11, opposed co-operating cam faces 742, 743
engage and cause the heald rod 11 to be deflected to
its non-latch position.

Each cam body 740 also includes an upwardly fac-
ing inclined cam face 746 for engagement with a down-
wardly facing cam face 747 formed on knife 451, 452.
The cam faces 746, 747 are directly opposed when the
cam body 740 is fully seated upon the knife 451, 452 as
seen for heald rods 11a in Figure 13.

If a heald rod 11 is held at its intermediate position
1P by the retention means 51, then cam faces 746, 747
co-operate to positively deflect the heald rod 11 toward
its latch position as the relevant knife 451, 452 de-
scends.
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Preferably the heald rods 11 are formed of plastics
and cam bodies 740 are preferably integrally moulded
with the body of the heald rod.

A further embodiment 800 is illustrated in Figures
14a, bandc.

Embodiment 800 is similar to embodiment 500 in
that the heald rods 11 are carried by the knives 451, 452
between their bottom shed position and |IP position and
is similar to embodiments 600 and 700 in that cam faces
are provided on the heald rods and knives 451, 452 for
positively deflecting the heald rods from their non-latch
position (heald rod 11b in Figure 14a) to their latch po-
sition (heald rod 11¢ in Figure 14b).

Accordingly parts similar to those described in con-
nection with embodiments 500, 600 and 700 have been
designated by the same reference numerals in figure
14a, bandc.

In embodiment 800, each knife 451, 452 is provided
with fingers 850 spaced along each knife, the finger 850
having the upwardly inclined cam faces 554 for engage-
ment with latch bodies 535 formed on the heald rods.
The latch bodies 553 have downwardly inclined faces
538 so that when a heald rod 11 is supported by a knife
451, 452 it is located at its non-latch position (Figure
14a). Each heald rod 11 is located between a pair of
adjacent fingers 850 and is provided with laterally pro-
jecting cam projection 811 located beneath cam faces
538.

The cam projections 811 have upwardly inclined
cam faces 812 which co-operate with downwardly in-
clined cam faces 814 formed on finger 850 so as to de-
flect the heald rod 11 to its non-latch position should it
be retained at its |P position (Figure 14b). Figure 14c¢
illustrates a heald rod 11d which has been selected and
moved to its upper shed position.

By locating the heald rod deflection cam projection
811 below the latch body 535 it is possible to reduce the
stroke of knives 451, 452 and enable the lower stroke
limit of the upper knives 31, 32 to be located closer to
the upper stroke limit of the lower knives 451, 452.

Preferably, as for example seen in Figure 2, heald
rods 11 for all embodiments include a plurality of latch
means 56 spaced along the length of the heald rod body.
This enables adjacent rows of heald rods 11 to be re-
tained at different heights and thereby enable inclined
sheds to be produced, ie. sheds which taper in the warp
direction. Typically, adjacent latch means 56 are spaced
6 mm apart so that a tapered shed will be produced in
stepwise manner at intervals of 6 mm.

It is known for neighbouring knives 31 or 32 of each
set to be raised by a different height in order to achieve
an inclined shed, ie the knife at -the front of the set of
knives will be raised by a different height to the knife at
the rear of the set of knives.

Accordingly a given knife in a set, needs to raise a
row of heald rods 11 to a predetermined height to enable
latch body 153 to latch with a predetermined laich
means 56.
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In practice the actual position KUL reached on each
stroke may vary due to different loadings applied by the
number of heald rods 11 being raised. This is accom-
modated by ensuring that when the knife 31, 32 is locat-
ed at its upper position KUL as calculated under maxi-
mum load conditions, the latch body 153 is located be-
tween neighbouring upper and lower latch means 56 by
a predetermined clearance, C;, and C, respectively in
Figure 15.

Typically, for latch means 56 spaced by 6mm, C,
and C, are each at least 1.5 mm.

For certain knives 31, 32 in their respective sets, a
clearance of C; or G, of at least 1.5 mm will not be
achievable. Inthis case there is a danger that delatching
of a heald rod 11 from the retention means 51 may not
be achievable should for example latching occur on one
cycle on a light lift and on the next cycle the knives ex-
perience a heavier lift and thereby do not rise sufficient-
ly.

The present invention utilises a single retention
means 51 wherein latch body 153 needs to co-operate
both with latch means 52 (for selection of a heald rod 11
for raising to its upper shed position) and with a prede-
termined latch means 56 for retaining heald rod 11 at its
upper shed position.

Accordingly it is not possible to adjust the height of
latch body 153 to ensure correct latching with latch
means 56 without also affecting the latching position
with latch means 52.

In accordance with the present invention, preferably
two latch means 52 are provided which are spaced apart
by a different pitch spacing to the pitch spacing between
latch means 56, for example the spacing between latch
means 52 may be 1 1/2 times the spacing between latch
means 56 ie in the typical example, the spacing between
latch means 52 is 9 mm.

This enables each row of latch bodies 153 to be lo-
cated at two distinct heights (an upper height and a low-
er height spaced 9 mm apart) whereby the latch bodies
153 in a given row co-operate with one or other of the
latch means 52. In this way the latch bodies 153 act to
retain heald rods 11 in all rows at the same height.

If the height of a row of latch bodies 153 is such that
the clearance criteria for C; or C, is not possible due to
the degree of lift of the associated knives 31, 32, then it
is possible to move the latch bodies 153 from one height
setting (say upper) to the other height setting (say lower)
or vice versa. This has the affect of locating the latch
bodies 153 in the row for co-operation with the next pair
of latch means 56 and since the latch bodies 153 have
been displaced by 9 mm and the latch means 56 are
spaced 6 mm apart, the criteria for C; or C, is now met.

It is envisaged that more than 2 latch means 52 may
be provided and that different pitch spacings may be
adopted, for example Figure 16 shows a suitable heald
rod 11 having 5 latch means 52 having a pitch spacing
of 9 mm and 10 latch means 56 having a pitch spacing
of 12 mm.
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Claims

A heald control mechanism including at least one
elongate heald rod movable longitudinally between
first and second limits of reciprocal motion, a heald
rod motive means continuously reciprocating along
a path parallel to the longitudinal axis of the heald
rod, the heald rod being biased toward the first limit
of reciprocal motion so as to reside at a first shed
position, the heald rod and motive means including
co-operating motive latch means which engage
when the motive means moves relative to the heald
rod along said path in a direction toward the second
limit of reciprocal motion and which automatically
disengage when the motive means moves relative
tothe heald rod along said path in a direction toward
the first limit of reciprocal motion, motive latch con-
trol means located adjacent said first limit of recip-
rocal motion for causing latching or de-latching of
said co-operating motive latch means, the motive
latch control means being continuously reciprocat-
ed along said path for moving said heald rod from
said first limit of reciprocal motion to an intermediate
limit position located between said first and second
limits of reciprocal motion, and selectively operable
static latch means operable on said heald rod for
selectively retaining the heald rod at said interme-
diate position such that when a heald rod is retained
at said intermediate position said co-operating mo-
tive latch means are able to engage in order to
cause said heald rod to be moved by said motive
means from said intermediate position towards said
second limit of reciprocal motion.

A heald control mechanism according to claim 1
wherein said static latch means is operable on said
heald rod for selectively retaining the heald rod at
a second shed position located between said inter-
mediate position and said second limit of reciprocal
motion.

A heald control mechanism according to claim 1 or
2 wherein said co-operating motive latch means as-
sociated with said motive means comprises a hook
which is resiliently biased to a latch engage posi-
tion, said motive latch control means being opera-
ble to deflect said hook to a non-latch position.

A heald control mechanism according to claim 1 or
2 wherein said co-operating latch means are fixedly
located on both the heald rod and motive means,
the motive latch control means being operable on
said heald rod to move the heald rod between latch
and non-latch positions.

A heald control mechanism according to claim 4
wherein the heald rod is guided for longitudinal
movement along a path of reciprocation corre-
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sponding to said latch position, the motive laich
control means being operable to deflect the heald
rod to said non-latch position.

A heald control mechanism according to claim 5
wherein the motive latch control means includes a
knife adapted to carry the heald rod between its first
limit and intermediate positions, said knife co-oper-
ating with the heald rod to deflect the heald rod to
said non-latch position whilst the heald rod is car-
ried upon the knife.

A heald control mechanism according to claim 5
wherein the motive latch control means includes a
cam member upon which the heald rod is seated
when carried by the motive laich control means, the
cam member being movably mounted and arranged
to contact the motive means to deflect the heald rod
to the non-latch position.

A heald control mechanism according to claim 6
wherein the motive latch control means includes a
knife which is arranged to reciprocate along said
path between said first limit and intermediate posi-
tions and also reciprocate perpendicularly to said
path for moving the heald rod between the latch and
non-latch positions.
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