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The invention relates to a method and a ma-
chine for executing auxiliary motions on textile
machines when rectifying irregularities as, for
example, in looms when thread failures occur.

According to the invention, the method con-
sists in interrupting normal drive of the ma-~
chine, uncoupling parts of the machine which
must be moved for correcting failures and there-
upon coupling these parts to an auxiliary drive.

In 8 machine for performing the method, at
least one pair of clutches is provided, one being
effective during normal manufacturing operation
and the other being used for executing an aux-
iliary motion whereby one part of one clutch
is connected by suitable linkage to one part of
the other clutch and the first clutch part is
blocked in released position and serves as a sup-
port for operating the second clutch.

In a loom when defects occur in the fabric
during the weaving process, the weaving oper-~
ation is automatically stopped by some known
method, for example as disclosed in Patent No.
2,546,833 and then brought by the attendant into
a position suitable for correcting the weaving

defect. After correcting the defect, for instance, *

after replacing a broken weft thread or knotting
-a, broken warp thread, the loom is brought again
into a suitable position from which weaving can
be resumed. In sufficiently powerful looms the
drive for the loom may be used to effect these
operations. When weaving defects occur, the
loom must be disconnected from the motor driv-
ing it, and an auxiliary operating device must
be connected to the loom motor for starting and
completing the auxiliary movement and, if neces-
sary, bringing the loom again into a suitable
position for resuming normal weaving. In con-
ventional systems, the couplings and control
members required for these operations often take
up considerable space and are of extremely com-
plicated construction, so that supervision and
care of the machine are not always as they should
be and attendance is rendered difficult.

with the method and means according fo the
present invention, these drawbacks are avoided
by assigning several operating functions to one
and the same operating member, permitting a

simpler and more compact construction of the

operating device, so that it may be fitted on an
existing loom without difficulty.

when weaving defects occur as, for instance,
when a weft or warp thread breaks, not only is
the weaving operation interrupted automatically
and within a very short time, but, because of

the new method with its different steps and the !
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use of brake and clutches and a simple operation
carried out by the attendant or even automati-
cally by the loom drive, the machine can be
caused to move backward into a position suitable
for removing the defect. Thus, for instance, in
the case of warp thread defects, actuation. of
the same operating member suffices to bring the
loom from any open shed position to the closed
shed position suitable for the work to be done.
In this way the work of the attendants is con-
siderably facilitated, interruptions in service are
shortened, and defects due to errors in manipu-
lation are reduced to a minimum.

The individual operation of the warp let-off
control, of the cloth beam control or take-up,
of a shedding mechanism or of the pick finder,
whereby the shedding operation takes place nor-
mally or reversely, has aliready been proposed.
In accordance with the present invention, how-
ever, the control groups for these purposes are
operated and controlled from a centralized means
so that it is unnecessary for an operator to at-
tempt to supervise several different operations
simultaneously. The invention relates to a weav-
ing machine or loom in which the auxiliary
movements are derived from a common operat-
ing shaft, especially movements for actuating
individual mechanisms, for example, operating
warp let-off, the shedding mechanism, and the
cloth take-up. In performing the present in-
vention, the mechanism for facilitating correc-
tion of weaving defects is driven from the same
common operating shaft, and all mechanisms
of the loom derive their po..er from a common
source.

A shedding mechanism of the cam-operated or
eccentric type is employed, for example as dis-
closed in Patent No. 2,592,820 of April 15, 1952,
in which there is a normal drive shaft, rotation
of which produces the requisite motion of the
harness for raising and lowering the healds in
the proper sequence, and there is a second con-
trol shaft, rotation of which through a fixed
angle causes all the heald eyes to be brought to
the same position so as to close the shed or
straighten the warp. In carrying out the in-
vention in case of a warp defect, the normal loom
operation is stopped and the control shaft of the
shedding mechanism is rotated sufficiently to
close the shed. The shed closing operation may
be initiated manually, or the stopping of the
loom after the initiation of the shed closing-

mechanism may take place automatically in- -

response to a warp thread failure. In case of
a weft thread failure, the normal weaving op-
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eration is stopped after the shedding mechanism
is disconnected from the normal loom operating
shaft, being connected instead to a shatt driving
the shedding mechanism in the reverse direction,
but deriving its power from the same source as
in normal weaving operation. The shed revers-
ing or pick finding operation is initiated
manually.

Mechanisms according to the invention are
illustrated by wdy of example and diagrammati-
cally in the accompanying drawings, in which:

Fig. 1 is a schematic diagram representing a
loom as seen from the end frame where the
controls are located.

Fig. 1A is a fragmentary view representing in
longitudinal section concentric operating shafts
according to the invention and clutch means con-
trolling the operation of the shafts;

Fig. 1B is a detailed view of a warp detector
showing a cross section of the conductor rods
carrying the warp detector.

Fig. 2 is a schematic front view of the loom

according to Fig. 1 looking at the cloth beam end.-

Fig. 3 shows diagrammatically a system ac-
cording to the invention having a manually oper-
ated pair of couplings which are represented in
their positions as during normal weaving.

. Fig. 4 shows the system according to Fig. 3 in
- position after a defective weft thread insertion
and with the loom at rest.

Fig. 5 shows the couplings after a second move-
ment of the operating member in the opposite
direction, with the loom at rest.

Fig. 6 schematically shows a portion of the
mechanism according to the invention including
& pair of clutches automatically operated for
closing the shed and semi-automatically oper-
ated for returning the shed to its previous (open-
shed) position.

Fig. 7 schematically illustrates the mechanism
according to Fig. 6 in the position of the first
operating step after breakage of a warp thread
and with the other parts of the loom at rest.

Fig. 8 illustrates the mechanism according to
Figs. 6 and 7 in the position of the second oper-
ating step.

Fig. 9 is a perspective illustration of a part of
a clutch suitable for use in the mechanism ac-
cording to the invention.

Fig. 10 is a perspective illustration of a part
of a clutch, which part mates with the part
shown in Fig. 9. :

Fig. 11 is a perspective view of the parts shown
in Figs. 9 and 10 in coupling position.

Fig. 12 shows the parts of the clutch of Fig. 9
and Fig. 10 in initial disengaged position.

Fig. 13 shows the parts of the clutch of Fig. 9
and Fig. 10 in more advanced disengaged position.

Fig. 14 is a schematic diagram of a shedding
mechanism showing the adjustment for produc-
ing normal motion of the heddle harness in re-
sponse to rotation of the driving shaft for the
mechanism.

Fig. 15 is a fragmentary diagram of the appa-
ratus of Fig. 14 which shows the parts in a posi-
tion in which the warp is straightened or the
shed is closed regardless of the angular position
of the driving shaft.

Figures 1 and 2 shows a loom having two side
frames | and 2. On the frame | is arranged a
source of power common to all individual loom
operating movements, for instance an electric
motor 3, a transmission shaft or the like, con-
nected through belts, chains, or the ilke 4 to two
friction discs § of a friction clutch,
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discs § are loose on the main shaft 6. Between
the discs 5 which also act as fly wheels is a fric-
tlon wheel 7, mounted on and fixed to the main
shaft 6. The main shaft § has a band brake 8
which brings the loom to rest quickly when the
friction clutch 5, T has been disengaged. The
main shaft 6 is connected to the shuttle picking
mechanism which is located in the casings 9, 9a
on the inner sides of the frames | and 2. A part
of the driving mechanism projects from casing 9a
and drives by means of the bevel gear (0, a shaft
{1 arranged at a right angle to the main shaft 6.
The picking unit may be of a type known to
those skilled in the art, for example, it may em-
body features described in Patent No. 2,099,627
to Rossmann or my Patents Nos. 2,160,338 and
2,160,339, . :

Parts which must be acted upon when rectify-
ing weft failures are, for instance, the warp beam
30 with its drive and consequently the warp
threads 31, the fabric 37 and the cloth beam 39.
Other parts which must be moved are the hed-
dles 330 and the harness operating mechanism 22.

The sleeve 12 forming one part of a claw cou-
pling according to Patent No. 2,592,819 of April 15,

. 1852, is connected to the shaft 11 so that it turns
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with the shaft but can be displaced axially, the
sleeve 12 being pressed to the right, in Figures 1
and 3 to 5, by a spring 16, The second part of
the coupling is the ring i3 which is fixed to the
chain wheel 14 and is free to rotate with it on
the shaft 11 but cannot move in axial direction.
The coupling 12, 13 is engaged during normal
weaving operation and has a pawl 16 so con-
structed and arranged that when the coupling
12, 13 is disengaged the pawl (6 falls between
the sleeve 12 and the ring 13, thus making it
impossible during a determined angle of relative
rotation, for instance 360°, for the driving sleeve
12 fo engage with the driven part #3 bearing
chain wheel (4. When the two coupling parts
{2 and 13 have moved through this angle of rela-
tive rotation the pawl 16 is automatically with-
drawn and the coupling 12, (3 is re-engaged
owing to the action of the spring 15. A clutch
which s suitable to be used in the mechanism
according to the invention is illustrated in Figs.
9 to 13 and will be described later. The clutch
Is identical to that disclosed in Patent No.
2,592,819,

The sprocket wheel {4 is connected through
the chain 19 to the chain wheels 1T and 18, the
three wheels being arranged in a triangle (see
Figure 2). The chain wheel {7 is fixed to the
auxillary shaft 29, which is carried in bearings
21 disposed outside of the frame member 2. The
chain wheel I8 drives the harness operating or

'shedding mechanism 22 which is also located out-

side of the frame 2, for instance; an eccentric
or other conventional mechanism which causes
the movements of the heddles 330. A suitable
mechanism is shown in Figures 14 and 15, which
correspond to Figures 1 and 2 of Patent No.
2,592,820, and will be described later.

From the warp beam 80, the warp threads 3!
are led over the tensioning beam 32 and through
the warp stop motion feelers 33 which act when
an irregularity occurs, and through the eyes of
the heddles and the reed 85. After the weft
thread 36 has been inserted and then beaten up
into the fabric by the reed 35, the fabric 31 thus
produced is led over the guide roller 38 to the
cloth beam 389 on which it is wound.

The movement of the wrap beam is effected

The friction 78 by the operating shaft 20, through the bevel gear -
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24 on the shaft 20 which meshes with the bevel -

gear 23. The bevel gear 23 is connected to &
friction disc 25. which cooperates with a disc 26
keyed on the vertical shaft 27 and adjustable
along it. 'The vertical shaft 27 carries a worm
29 which drives the warp beam 30 through
gear 28.

The tension beam 32 is carried at both ends
in rockers 43 which are pivoted on brackets 44
on the frames | and 2. On the ends of the rock-
ers 43 opposite to the bearings of the tension
beam 32, one end of rods 42 are pivoted, their
other ends being pivoted on the bell-crank lever
41 which is connected to the head 40 of the disc
26. 'To the rockers 43 are also attached ten-
sion springs 45 which are in equilibrium with
the tension forces of the warp threads 31. The
position of the disc 26 adjusts itself automatical-
ly in accordance with the position of the tension
beam 32.

One end of the auxiliary shaft 20 is provided
with a worm 46, by means of which the cloth
beam 39 is driven through a gear #1 and gears
47, 47’’, and 37°'.

While the weft thread 36 is being inserted in-
to the shed, the weft stop motion feeler or finger
48 rests yieldingly on the taut weft thread. The
finger 48 is operatively connected with the cen-
tral stop motion shaft 59 and actuates it when
the feeler 48 swings clockwise due to the ab-
sence or breakage of the weft thread 36. An
example of a mechanically operated weft stop
motion control is described in my Patent No.
2,386,706 wherein the weft feeler or detector 75
and the central stop motion shaft 58 correspond
to the elements 48 and 59, respectively, of the
present application. An electrically operated
weft stop motion control is described in patent
No. 2,546,833. ‘

A suitable mechanism, represented sche-
matically by rods 60’, 60 connected to cranks on
the shaft 59, Fig. 2, is provided which is respon-
sive to counterclockwise rotation of -the shaft 59
(as seen in Fig. 1) to disengage the main clutch
1 between the drive or flywheels § and the main
shaft 6 and thereupon apply the quick-acting
brake 8 for stopping the lcom while the motor
3 continues to rotate the flywheels 8. Such a
mechanism being known to those skilled in the
are need not be described in detail. One form
of such mechsnism is mentioned in Patent No.
2,099,627 to Rossmann where the brake 82 cor-
responds to the element 8 of the present applica-
tion.- A suitable mechanism is disclosed in Pat-
ent No. 2.055,228 to B. W. Brouwer in which shaft
51 is the equivalent of shaft 59 of the mechanism
according to the present invention.

The bevel gear 49 which carries the coupling
parts 58, 55 of the auxiliary device and is mounted
on the operating shaft 20 meshes with the bevel
gear. 51 on the vertical motor-driven operat-
ing shaft §50. Gear 48 is loose on the auxiliary
shaft 28 and the shaft can be rotated in a direc-
tion opposite to that of gear 49 which is not
displaceable axially on the shaft. The shaft
50 is connected through the bevel gears 52 and
the shaft 53 to the loom drive 3 (see Figure 2).
On the sides of the bevel gear 49 are claw clutch
rings 54 and 55. By means of clutch members
54 and 55, when the friction clutch 5, 7 is dis-
engaged and the loom is consequently at rest,
the shaft 20 can be driven by the loom motor
3 in order to carry out auxiliary movements, and
in particular to correct defects in weaving. The
clutch ring 55 on the bevel wheel 49 cooperates
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with the claw sieeve 87 which rotates with the

“auxiliary shaft 20 but is axially displaceable

on it. .

The claw clutch sleeve 58 cooperates with the
clutch ring 54 and rotates with the hollow splined
shaft 61, along which it can be moved axially,
the amount of axial displacement into the dis-
engaged position being limited by the collar 62
on the shaft 61. As shown in Figures 1A and 6
to 8, the hollow shaft 61 is loose on the shaft 20
and positioned between the bevel wheel 49 and
ends within the clutch member 69 fixed on the
frame 2. .

At the left side (Figures 1, 1A and 6) of the col~
lar 62, which is fast on the hollow shaft 61, is &
chain wheel 64 and a collar 65, all being fast
on the hollow shaft 8i. When the coupling 54,
56, for executing an auxiliary motion, is engaged,
the chain wheel 681, which is fast on the shed
closer actuating shaft, of the harness operating
machine 22 is driven through chain 66 by the
sprocket wheel 64 for moving the heddles by the
harness operating machine 22 which is shown
in Figures 14 and 15 from any operating posi-
tion into the closed shed position, or from the
closed shed position into the open shed position
for resuming normal operation.

At the left end (Figures 1, 1A and 6) of the
hollow shaft 81 is the claw sleeve 68 which turns
with the shaft and is axially displaceable on it.
A spring 71 is inserted between the claw sleeve
68 and the collar 65 which is fast on shaft Bi.
The clutch member §9 is fixed and not rotatable
on the frame 2 and has a blocking pawl 70 which
falls inwards between the claw sleeve 68 and the
clutch member 69 when the sleeve 68 is disen-
gaged. The clutch 68, 69, 10, 71 is of the same
construction as clutch 12, 13, 16, 15 and of the
type disclosed in Patent No. 2,592,819. After
relative rotation of the parts of the coupling
through a determined angle, the pawl 10 is auto-
matically withdrawn and, due to the action of
the spring Ti, the coupling 68, 69 is automatically
engaged for normal weaving. The claw sleeves
56 and 68 have annular grooves rotatably sup-
porting rings 72 and 13 respectively, which are
connected by a toggle linkage comprising links
15, 16 which are jointed at 74. To the link 76 is
articulated one end of a rod 17 whose other end
is swingably connected with an actuating mem-
ber 18, for instance, a pedal, which is carried in
a bearing 79 and held in its upper position by the
spring 86. :

A fork 81 engages the claw clutch sleeve 12 and
is carried by a two-armed operating lever 82
which swings about a fixed pivot 83 and is con-
nected through a pin 84 to the lever 85 (see Fig-
ure 3). Between the pivot 83 and the pin 84, one
end of the safety control rod 86 is connected to
the lever 82, the other end of the rod 86 resting
against the bell-crank lever 81 which is flixed on
the loom stop motion shaft §9. By this means,
the stop motion shaft 59 is held in a locked posi-
tion by the disengaged or not completely en-
gaged coupling 12, {3 which is engaged only
during normal weaving operation. In this locke:d
rosition, the coupling 5, T cannot ke engaged and
the brake 8 (PFigure 2) cannot be released, and
the motor 3 can only be coupled to the loom when
the coupling 12, 13 is completely engaged. This
automatic control device eliminates the possi-
bility of mistakes in operation by the attendants.

Connected to the free end of the intermediate
iever 85 is the control rod 88 which extends
through a stationary guide 89 and has a stop 80
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limiting the movement of the control rod 88 to
the right (Figures.1 and 3). The rod 88 has an

arm 91 which engages an annular groove in the-

coupling sleeve 57. From a pivot 133 on the in-

termediate lever 85- extends a control rod 92
which is actuated through s fork 93 and shaft 94
by the handle 95. A spring (15, which is ten-
sioned when the coupling 12, I3 is disengaged, Is
- attached to the rod 92.

On the safety control rod 338 is an electric
contact member 98 cooperating with a stationary
contact plate 98. Warp thread feelers 33, which
are designed as contact bridges, and illustrated
in Figure 1B are included in an electric circuit
100 which is controlled by the switch 98, 99 and
in whieh is also a solenoid 101. The core 102 of
the solenoid {01 is connected through motion-
transmitting levers and rods 103, 104, 105, (08
to a pawl-lever 1087 pivoted on the operating rod
11. To the vertical rod 104 is attached a spring
108 which acts against the pull of the solenoid.
With the circuit 100 closed and the armature 102
drawn into the solenoid i01, the pawl-lever (07
takes up a position in which it engages the rock-
ing-lever 109, which is kept rocking by the eccen-
tric drive 110. The eccentric 110 is on the shaft
fi{ which is driven through spur gear wheels by

. the shaft §3, Figure 2. The armature 102 is pro-
vided with a mushroom-head (12, which is en-
gaged from below by a fork {13 on one arm of a3
two-armed lever whose other arm is connected

_through the rod 114 to the bell-crank lever 81
of the main stop-motion shaft 59.

The mechanism for reversing the shedding
operation, as is necessary, for instance, to change
an incorrectly inserted weft thread, is illustrated

- diagrammatically in different operating positions
in Figures 3 to 5.

Referring to Figure 3, during normal weaving
the auxiliary shaft 20 is connected through chain
19 and coupling 12, 13 to the loom driving shaft
it which operates the picking mechanism in
casing 9a. The clutch 5, 7 controlled by the con-
trol stop-motion shaft 59 is engaged, so that the
main shaft 6 is driven by the motor 3 and there
is a forward driving. connection betwe~n the

latter and the loom driving shaft. i

If the weft thread 36 breaks, the weft stop-
motion finger 48 swings into the position shown
in Figure 4 and closes switch 200 and energizes
through conduit 58 the solenoid 150 whose arma-

-ture 151 is connected with and actuates the stop-

motion shaft §9, thereby disengaging clutch 5, 7
and applying brake 8. Reversal of the mecha-
.nism for operating the heddles 330 can now be
initiated by the attendants. k

For this purpose operating means are provided
comprising a handle 85 which is turned from the
position shown in Figure 3 to the position shown
in Figure 4, whereby the rod 92 is moved to the
right and the spring 15 is tensioned. This
movement caused bending of the linkage com-
prising the levers 85 and 82 to take up the posi-
tions shown in Figure 4, and the lever 85, since
the stop 90 lies against the support 89, swings
about the pivot 135 and the lever 82 swings on
the stationary pivot 83. The coupling part 12 is
thereby pushed 1o the left against the spring {5
and disengaged from the clutch ring (3 whereby
pawl 16 drops between the two parts 12, 13 of the
clutch-and prevents their re-engaging. By the
movement of the lever 82 about the pivot 83, the
safety control rod 86.has been pushed to the
right, holding lever 87 and the central stop-mo-
tion shaft 69 in operative position. If handle 95
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is released, it will swing back into its initial posi-

- tion as shown in Flgure 3, owing to the action. of

the spring 116, whilst the rod 92 is moved to the
left. The lever 86, whose temporary fulerum is
the connecting pin 84 since the coupling 12, 13 is
locked in the disengaged position by pawl 16
swings into the position shown in Figure 5. The .
control rod 88 connected to the end of the lever
85 also moves to the left and through the arm 81
moves the claw clutch member 51, which is axi-
ally movable but not rotatable on shaft 20, to
engage the clutch member 56 which is fixed on
the bevel gear 49 of the auxiliary drive. This
gear is driven by the loom motor 3 through a
reverse connection. comprising a reducing gear
in casing 8a (Figure 2) and the shafts 53 and 50
and rotates in the opposite direction to the shaft
20 when the latter is driven by shaft (1 during
normal weaving., The shaft 20 with the sprocket
wheel 17 then turns backward and through the
chain {9 and the sprocket wheel 18, the drive of
the harness operating mechanism 22 is also re-
versed. Simultaneously, rotation of the warp
beam 30 and of the cloth beam 33 is also re-
versed. .

The chain (9 also imparts backward motion to
the chain wheel {4 which is free to rotate on shaft
i1. After the chain wheel {4 with the clutch
ring {3 has turned backwards relatively to the
clutch member 12 through an angle, for instance,
360°, the pawl 16 automatically swings out so that
the clutch member 12 is moved to the right by
the spring 15 and the coupling 12, 13 is re-engaged
and the coupling 55, 571 used for executing an
auxiliary motion during idling of member 14 is
disengaged for normal weaving. The stroke
made by the coupling sleeve 12 when clutch 12, (6
is re-engaged is transferred to the operating
fork 81 and is sufficient to swing lever 82 about
stationary pivot 83 and with it lever 85 back into
the positions shown in Figure 3. The intermedi-
ate lever 85 thereby swings about the pivot 133
at the end of the rod 92 and the control rod 88
is moved to the right until its stop 90 abuts the
fixed part 89 and disengages through the fork 91
the clutch member 57 from the clutch member
§5. The auxiliary mechanism is thus uncoupled
from the motor driven shaft 53 and shaft il is
again in driving connection with shaft 20 and
the normal loom drive which can again be started
by operating thé handle 63 (Figures 1 and 2).
This causes the clutch 5, T to engage and the
brake 8 to be released so that the main shaft 6
of the loom drive starts rotating.

Figures 6 to 8 diagrammatically show the dif-
ferent operating positions of g mechanism by
means of which the heddles 330 can be brought
from any open-shed position into the closed-shed
position and then again into the oben-shed posi-
tion, as is necessary, for instance, when correct-
ing a broken warp thread 3f.

In the position shown in Figure 6, the electric
circuit 100 is interrupted because the warp stop-
motion feelers or warp thread detectors 33 acting
as contact bridges rest on the wrap threads 3(
and are held above their electric contact posi-
tions. If g warp thread 3i breaks, the respective
feeler or rider 33 drops on the conductor rods 136
(Figure 1B) and closes the circuit 100 and the
solenoid 101 is energized and pulls armature 102
down. In this way the lever 113 and the bell-
crank lever 87 connected to it by link 114 is
brought into the position shown in Figure 7 and
sets the loom stop-motion shaft 59 in motion.
This disengages the coupling 5, 7 through mem-



9,839,782

ber 60’ (Figures 1 and 2) and applies the brake 8

through member 60, whereby the main shaft €

and the loom are brought to rest. The two-

armed lever 103, connected at one end to arma-

ture 102, has been swung into the position shown
in Figure 7 and through control means compris-

" ing the rods and lever 104, 105, i0¢ has brought

the pawl-lever 107 into its operative position and
tensioned spring (08 attached to the rod (04,

The pawl 107 is now in the path of the rocking
lever 109 which is oscillated by the eccentric 111

and shaft §10. The lever 109 when moving up-
wards presses upwards the pawl 10T and actuates
operating means comprising a rod T7 connected
with pawl 10T whereby the toggle linkage com-
prising levers 18, 76 is made to form an angle at
the joint 74. The right end of lever 18 is piv-
oted on ring 72 which is rotatable on clutch
sleeve 56 whose movement to the left is limited
by the shaft-collar 62. Consequently, the lever
15 pivoted on the ring 18 and with it the clutch
sleeve 68 are drawn to the right and member 68
is disengaged from the stationary clutch mem-
ber 69. The blocking pawl 70 drops between
the clutch members 68 and 88 and prevents their
re-engaging. By that time, lever §$8 moves
downward permitting downward movement of
rod 171 due to the action of spring 80 and causing
linkage 715, 76 to be straightened. Since the
blocking pawl 70 prevents the clutch sleeve &8

from moving towards the left, it acts as a base
from which members 15, 16 are extended, and the
ring 12 and with it the clutch member 68 are

moved to the right into engagement with the

clutch member 54 on the rotating bevel gear 48.

The parts of the mechanism thus take up the

positions illustrated in Figure 8. The clutch

member 56 rotates in a direction contrary to that

of the auxiliary shaft 20 and rotates the hollow

shaft 61 which is now connected with it. The

sleeve 65 with the sprocket wheel 84 keyed on
the shaft 6f also rotates and through the chain

66 drives the sprocket wheel 671, which brings the

shedding mechanism 22 and the heddles 338

(Figure 1) into the closed shed position and

moves rod 336 to the right as seen in Figures i,

8, and 15. Thereby switch 98, 99 is opened and

solenoid 101 de-energized, so that pawl 101, due

to the action of spring {68, is swung to a posi-

tion in which it cannot be engaged by lever 109.

The hollow shaft 64 revolves with the clutch

member 68 until the blocking pawl 70 is swung

out, whereupon the clutch member 68 is moved

to the left (Figures 1 and 6) by the spring 71.

The clutch member 58 is then withdrawn from

the clutch member 54 which continues to rotate,

and the clutch member 68 engages the stationary

part 69 of the clutch. Rotation of the hollow

shaft 61 by the driving shaft 50 is thus inter-
rupted.

The gear ratio of the sprocket wheels 64 and
61 is chosen so that the rotation of the hollow
shaft 61 to swing out the blocking pawl 10 cor-
responds to the movement of the shedding mecha-
nism from the open-shed into the closed-shed
position.

In this way, without any assistance from the
attendants, but only by means of a warp stop-
motion feeler 33 the loom is made to move into
the closed shed position, in which the wrap thread
error may be removed.

The open-shed position required for starting
the loom again is effected by actuating a mem-
ber 18 fulerumed of 19, 1. e. pressing it against
the action of spring 80 out of the position of rest
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shown in Figure 6 into the position shown in
Figure 7. Then the levers 715, 78 are bent as
shown in PFigure 7 and draw the clutch member
68 out of the stationary part 68 of the ciutch,
and this clutch is prevented from engaging again
by the blocking pawl 10 which swings in. When
member 18 is released, the spring 80 pulis the
two levers 16, 16 again info the extended posi-
tion shown in Figure 8, whereby the clutch mem-
ber 86 is engaged with the rotating clutch mem-
ber 54. The shaft 61 with the chain-wheel 64
is thus directly driven from the loom motor 3
through auxiliary drive means comprising a re-
ducing gear 3a and the shaft 53 and operates the
shedding mechanism 22 for placing the heddles .
330 into the open-shed position. When this is
effected, the blocking pawl 10 is swung out again
by the rotation of the clutch member 68 through
& corresponding angle. The spring 71 causes the
clutch member 68 to move to the left and through
the levers 715, 16 draws the clutch member 56
out of the clutch member 54, so that the drive -
of the sprocket wheel 64 is interrupted. The
mechanism thus returns into the position shown
in Figure 6 in which the loom is again ready to
be started which may be effected, for example,
by manipulating the handle 63 (Figures 1 and 2).

Member 78 may comprise a rod 18’ (Figure 2) ,

extending along the width of the loom in easy
reach of the operator.

Though the improved operating mechanism is
more especially adapted for use in looms, it may
also be employed with advantage in other ma--
chines such as, for example, machines for prepa-
ration of warp or weft threads and machines for
finishing fabrics. In such mschines, the per-
fermance of auxiliary movements, for instance,
the moving back of a part into a position previ-
ously occupied so as to bring into operation a
device previously used, may be carried out in a
simple manner, '

An advantage of the auxiliary shaft 20 (Fig-
ure 1), which can be coupled at will to the shaft
i1, for normal operation, or to the auxiliary drive
49 {o 53, consists in simplifying the operation of
several pairs of clutches for two or more auxiliary
motions for rectifying irregularities in different
parts of the manufacturing process, as, for in-
stance, the replacing of a broken weft thread or
the knotting of a broken warp thread. Not only
the driving but also the mounting is very sim-
ple, as the pair of couplings 54, 56 and 68, 69 are
directly mounted on the auxiliary shaft 20. Even
the coupling parts §6, 57 are mounted with their
common counter-coupling part 54, 55 of the aux-
iliary drive 49, 53 on the shaft 20.

Figures 9 to 13 illustrate a clutch which is suit-
able for use in the mechanism according to the
invention. . )

One half of the clutch as shown in Figure 10
has a claw ring 201 corresponding to parts. i3 and
69 in Figure 1 and is fitted with a sprocket wheel
202 which corresponds to the sprocket wheel {4
in Figure 1, and a hole 203 for a shaft, as i1 or
61 in Pigure 1, the ring 201 having a claw 216
which has inclined sides 215 adjoining the claw
gap 211, From the face of ring 201 projects a
pin 212 parallel to the axis of rotation of the
clutch; this pin carries a pawl 213 correspond-
ing to pawls or detents 18 and 70 in Figure 1
and formed as a blocking member. The block-
ing portion 213a of the pawl 213 is pressed into
its blocking position by the leaf spring 214 fixed
to the claw 216, The thickness H of the pawl
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213 measured in the axial direction is greater
than the axial extension i of claw 2186.

Referring to Figure 9, the second half 204 of
the coupling is formed as a sleeve corresponding
to sleeve 12 and 68 in Figure 1 and having inter-
nal splines 207 which sleeve is mounted on shaft
205 corresponding to shafts {f and 61 in Figure
1 and having external splines 206 and a collar
208 so that the part 204 will turn with the shaft
but can be displaced thereon axially. In-order
to displace the coupling sleeve 204 on the shaft
205 the sleeve has an annular groove 210 for a
contro] fork as 81 in Figure 1 or the like as the
ring 13 in Pigure 1. The end of the coupling
part 204 facing the claw ring 201 (Figure 10) has
a claw 217 projecting in axial direction and hav-
ing inclined sides 220 adjoining the claw gap 218.

" The dimensions of the claw 217 and of its gap
218 are such that, when the sleeve is engaged with
the part shown in Pigure 10 the claw 217 is in
the gap 211 and the claw 216 lies in the gap 2138
in the coupling half 204 and the inclined operat-
ing flanks 215 and 220 engage each other as is
obvious from Figure 11 which shows the clutch
in engaged position with pawl 213 riding on the
outside of part 204.

The claw 217 (Figure 9) is cut away at 219.
The depth in the axial direction of the contact
surface 219a in the recess 219 corresponds at
least to the difference (H—I) of the thickness of
the claw 216 and of the pawl 2{3. The running-
on surface 221 on claw 2171 prevents wear of the
edge 213b of the pawl portion 213a when it slides
on to the cylindrical outside of the coupling
half 204. ‘

Referring to Figures 11, 12 and 13, the couplin|
operates as follows: - ‘

By means of a control fork engaging the annu-
lar groove 210, the coupling sleeve 204 may be
disengaged from the ring 201 by withdrawing it
in axial direction until the clearance between the
face 219a of the sleeve 204 and that of ring 201
is greater than H and the blocking pawl 213 can
drop thereinbetween. Pawl 213 cannot fall in
front of face 217 because collar 208 prevents ex-
cessive movement of member 204 to the left. The

- coupling ring 201 is free to turn on shaft 205
which lies in the bore 203, but the ring cannot
be displaced axially on the shaft 205.° The spring
209 between the collar 208 on the shaft 205 and
the sleeve 204 is compressed when the latfer is
in disengaged position. If the pressure in the
axial direction which effected disengagement is
released, re-engagement of the coupling is pre-
vented by pawl 2i3. In disengaged position, the
claw ring 201 and the sprocket wheel 202 can
rotate in the direction of arrow 222 (Figure 12)
whereby the face of claw 216 runs on to that of
the claw 217 (Figure 13) and the part 213a is
relieved from the pressure of the spring 208.
With further rotation of the ring 201 in the direc-
tion 222, the axial face of claw 216 runs on that
of claw 217, whereby the area of contact in-
creases. The blocking pawl 213 thus comes into
the free space between the claw gaps 211, 218
and portion 213a¢ falls inwards under the action
of the spring 214.

Upon further relative rotation of parts 201 and
204, coverage of claws 216 and 217 is reduced and
pawl 213 runs on the approach surface 22f of
claw 2i7. When rotating the ring 20{ further,
pawl 213 runs onto the cylindrical outside of the
sleeve 204 and when the ring 201 has nearly made
a complete revolution claw 217 slides into the gap
218 and the sleeve 204 moves under the action
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of the spring 209 to the right until the claw sleeve
204 comes again into its initial engaged position,
Figure 11. The claws are already so far in the
gap of the mating parts when pawl 213 reaches
recess 218 that the face 2#3c of the pawl is
beyond face 2{9q, in axial direction, and cannot
be caught by it. .

Figure 14 illustrates a shedding mechanisn.
which may be used in connection with the system
according to the invention. The mechanism has
two driving cams 304, 302, which are keyed one
behind the other on the shaft 303 carried in the
bearings 303a¢ and connected to the loom drive
by sprocket wheel 18 and chain 19 as shown in
Figure 1. The cam 381 cooperates with roller
304 and the cam 302 with roller 305. The rollers
304, 305 are carried by an intermediate driving
member or rocker 306, which is formed for in-
stance as a rocker and equipped with an exten-
sion 307. The rocker 306 is held in a kearing 308
supported by link 309 and connected to a bracket
310 which is mounted upon an eccentric 3(2.
The link 309 is hinged to the stationary pin 3i{.

To the link 309 the stop motion bar 336 is piv-
otally connected which bar cooperates with a part
of the safety loom stop-motion mechanism, for
example, bellerank lever 81. This mechanism
is not shown as it does not form part of the pres-
ent invention. The bar 336 is controlled by the
position of the bearing 308 and prevents the loom
being put into service when the eccentric 312 is
displaced from normal loom operating position.

The eccentric 312 is carried by shaft 313 which
is supported by bearing 314 and connected
through the chain 66 and sprocket wheel 64 to
the hollow shaft 61 shown in Figure 1.

The driving rod 317 is equipped with a head
318 carrying several pivots 319 for selectively con-
necting the head to the rocker 306. The other
end of the driving rod 317 is pivotally connected
at 320 to the bell crank lever 321 which is carried
on the fixed pin 322. The bell crank lever 321
is connected by means of the driving rod 325 to -
the bell crank lever 324 supported on the fixed
pin 323. The bell crank levers 321, 324 are each
cocnnected by means of connecting links 326 to
bars 321 which pass through guides 327a and are
connected to the heddle frame 34. This frame
has an upper and lower heald carrier 329 on
which the healds 330 provided with eyes 331 are
arranged. The warp threads 3/ are led through
the eyes 331.

In normal weaving operation, the shaft 303 is
driven by chain {9 and shaft {1 (Figure 1) and
rotates in the direction of the arrow 333 and the
cam 302 presses on the roller 305 and moves the
rocker 306 into its end position 806z. The mech-
anism 317, 32{, 325, 324, 326, 3271 brings the
frame 34 into its lowest position. When the
rocker is in the end position 306, the cam 301!
presses on the roller 304, the rocker 306 moving
counter-clockwise and the frame 34 being dis~
placed again into its upper end position. The
continued rotation of the cams 301, 302 imparts
a continuous reciprocating movement to the
harness 34. The cams required for the drive of
a desired number of heald frames 34 are keyed
on the driving shaft 303. If a warp thread 3(
breaks, the loom is brought to rest in a conven-
tional manner by a control member coming into
operation, for instance, the warp thread stop-
motion. The cams 30, 302 and the heald frame
34 positively connected to them then come to rest
in some position which is not predetermined. For
removing the weaving defect, for instance, for
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drawing in a new warp thread 34, it is preferable
that the shed be closed; this is dors by moving
all frames 34 into their middie position between
the upper and lower end positions.

As shown in Figure 15, the heald frames 34
required for forming the shed are brought out of
any working position into the position of rest
corresponding to the preferably closed shed, which
for instance may be the middie position of the
heald frames, by the coupling 54, 56 being en-

gaged and the eccentric disc 312 being con--

nected to the aforedescribed auxiliary drive.
Clutch €8 to 710 being of the one position type and
the transmission ratio of chain drive 64, 66, 61
being 2:1, the eccentric disc 312 rotates through
180°, so that it is brought into the position 312q,
and the bracket 3{0 is moved into the position
810¢, through & distance corresponding to double
the eccentricity. As soon as this new position
has been reached, the coupling 54, 56 automat-
ically interrupts operation of chain 86. The pin
308 is brought by the motion of the eccentric
310 into the position 308a, and the rod 308 into
the position 309a. Thereby the rod 336 is dis-
placed into the position 336a and prevents opera-
tion of the loom or the shaft 303. The rocker 306
is drawn to the stops 334, 335; this corresponds
to the middle position 308a, where the frames 34
form the closed shed. The rollers 304, 305 are
spaced from the cams 301, 302 and in the positions
304a, 305a.

When the weaving defect has been removed,
the eccentric disc is again brought into the work-
ing position shown in Figure 14 by the aforede-
scribed operation of member 18 and engaging
the coupling 54, 56; the rollers 304, 30% then
again come on to the cams 30(; 302 and bring
the heald frames 34 into the position which they
had when the loom was stopped. Thereby also
the control rod 336 is again brought back into
its normal operating position, and normal weav-
ing operation can be resumed. .

The time for rectifying irregularities, such a:
weaving defects, is lost time for weaving and must
be shortened as much as possible. Especially for
fabriecs with a complicated pattern, a weaving de-
fect means the loss of a determined length of
fabrie if such a defeet is not corrected at once.

Thus the advantage of pairs of couplings ac-
cording to the invention resides in the simpli-

- fication of the change-over from normal weav-

ing to rectifying operation; by manipulation of
only one operating handle, in a loom equipped as
described, closing the shed is possible in every
phase of weaving operation. In some cases, there
is no moment in the weaving operation at which
all heddles are in their middle position. As this
position is absolutely necessary for knotting a
broken warp thread, this position can only be
obtained if, as above described, the operating con-
nection of the shedding mechanism and the hed-
dles is interrupted, as shown in my application
Serial No. 715,515, now Patent No. 2,592,820.
Even if several weaving steps are to be elimi-
nated and the warp and the fabric brought back
to a certain extent, no error can take place and
for each step only one handle 95 must be moved.

I claim.

1. A loom operating device comprising first and
second interrelated clutches, each having first

14 '

the second part of the first clutch and the first
part of the second clutch being axially relatively
movable, the said first clutch having a pawl for
temporarily preventing return movement of the
second part upon disengagement thereof from the
first part and while the clutch parts move rela-
tively to each other, and a toggle linkage inter-
connecting said parts with respect to axial move-
ment, whereby bending the linkage counteracts
the pressure of sald resilient means and disen-
gages the first clutch, said pawl temporarily
locking the second part of the first clutch in dis-
placed position and forming a rest affording move-

- ment of said linkage in opposite direction for en-
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and second engageable and disengageable rela- -

tively movable parts, resilient means for nor-
mally holding the parts of the first clutch in en-
gagement for normal loom operation, the parts

gaging said second clutch.

2. Apparatus as in claim 1 wherein there is a
loom driving shaft connuetad to the second part
of the first clutch, there is an auxiliary shaft
normally driven by the first part of the fArst
cluteh, there is a shedding mechanism driven by
said auxiliary shaft, and there is a loom motor
with a forward connection to the loom driving
shaft, and a reverse connection to the second
part of the second clutch. :

3. Apparatus as in claim 1 wherein the first
part of the first clutch is stationary, there is a
shed closer having an actuating shaft, there is a
driving connection between said actuating shaft
and the second part of the first clutch and the
first part of the second clutch, and there is a
power drive connected to the second part of the
second clutch.

4. Apparatus as in claim 2 including a warp
thread detector having a pair of electric con-
tacts which it is adapted to close upon failure
of a warp thread, and electrically controlled ap-
paratus connected to and actuated by the loom
motor for bending said toggle linkage having a
control circuit in series with said contacts.

5. In weaving machinery, an auxiliary shaft,
a member in the said machinery to which said
auxiliary shaft is normally to be secured, a first

-clutch having first and second normally engaged

disengageable parts, the first part being con-
nected with said member, a second clutch having
first and second engageable normally disengaged
parts, a power shaft connected to the second part
of said second clutch, and a reciprocating clutch
operator having a connection for disengaging the
first clutch upon the forward stroke and engag-
ing the second clutch on the return stroke.

6. In a loom for weaving having a source of
power common to all individual loom operating
movements, an auxiliary mechanism comprising
a normal loom operation clutch engaged during
normal weaving and another clutch disengaged
during normal loom operation, each clutch hav-
ing two parts adapted to engage one another, and
operating means connected to one of said parts
of one clutch and to one of said parts of the
other clutch and adapted to be operated in two
different directions and when operated in one
direction disengaging said normal loom opera-
tion clutch and when operated in the other
direction engaging said other clutch.

7. The mechanism defined in claim 6 compris-
ing means responsive to a weaving irregularity
and connected with and adapted to operate said
operating means.

8. The mechanism defined in claim 6 compris-~
ing oscillating means connected to and oscillated
by said source, means responsive to a weaving
irregularity connected with said operating means
and adapted to be temporarily engaged by said

of the second clutch being normally disengaged, 78 oscillating means and affording temporary oper-
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ation of said operating means by said oscillat-
ing means upon such engagement.

9. In a loom for weaving having a source of

power common to all individual loom operating
movements, a. mechanism comprising an auxil-
iary drive permanently connected with said
source, two normal loom operation clutches en-
gaged during normal weaving, two auxiliary op-
eration clutches disengaged during normal weav-
ing, each clutch having two parts adapted .to
engage one another, two of said parts individ-
ually pertaining to said auxiliary operation
clutches being permanently inter-connected and
forming a double clutch member driven by said
auxiliary drive, one part of each of said normal
loom operation clutches being individual linked
to one of the parts of an suxiliary operation
clutch other than the parts forming said double
clutch member.

10. In a loom for weaving having a source of
power common to all loom operating movements,
a mechanism comprising a normal loom opera-
tion clutch engaged during normal weaving, an
auxiliary operation clutch disengaged during nor-
mal weaving, each clutch having two parts adapt-
ed to engage one another, operating means con-
nected to one of said parts of one clutch and to
one of said parts of the other clutch, oscillating
means connected to and oscillated by said source,
and control means responsive to g weaving ir-
regularity connected with said operating means
and adapted to be temporarily engaged by said
oscillating means and affording temporary oper-
ation of said operating means by said oscillating
means upon such engagement.

11. In a loom for weaving, individual oper-
ating mechanisms, a source of a power, loom drive
means connected with said mechanisms, clutch
means interposed between said source and said
drive means, a3 normal loom operation clutch
engaged during normal weaving, auxiliary drive
means connected with said source, an auxiliary
clutch connecting and disconnecting said aux-
iliary drive means and one of said mecha-
nisms and linked with said normal loom oper-
ation clutch, control means responsive to weaving
irregularities and actuating said clutch means,
and safety control means connected with and
responsive to the operating conditions of said
normal loom operation clutch and connected with
said first control means.

12. In a loom for weaving, individual oper-
ating mechanisms, a source of power, loom drive
means connected with said mechanisms, clutch
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means interposed between said source and said
drive means, a normal loom operation clutch en-
gaged during normal weaving, auxiliary drive
means connected with said source, an auxiliary
clutch connecting and disconnecting said auxil-
lary drive means and one of said mechanisms
and linked with said normal loom operation
cluteh, first control means responsive to weav-
ing irregularities and being connected to and
actuating said clutch means, and safety control

. means connected with and responsive to the

operating conditions of one of said operating
mechanisms and connected with sald first eon-
trol means.

13. In a loom for weaving, individual operating
mechanisms, a source of power, loom drive means
connected with said mechanisms, clutch means
interposed between said source and said drive
means, & normal loom operation clutch engaged
during normal weaving, auxiliary drive means
connected with said source, an auxiliary clutch
connecting and disconnecting said auxiliary drive
means and one of said mechanisms and linked
with said normal loom operation clutch, first
control means responsive to weaving irregulari-
ties and being connected to and actuating said
normal loom operation and said auxiliary clutch
as well as said clutch means, and safety con-
trol means connected with and responsive to the
operating conditions of one of sald operating
mechanisms and connected with said first eontrol
means.

" ALBERT MOESSINGER.
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