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The present invention relates to methods and devices 
for checking the filling or weft thread in weaving ma 
chines in which the weft thread is inserted by means of 
elements which are provided with thread grippers, a 
thread clamp for holding the weft thread until the weft 
thread is beaten up being provided at least adjacent to 
the edge of the fabric at the shuttle receiving box side 
of the machine. 

Checking of the correct insertion of the weft threads 
in the shed is essential. It is conventional to provide a 
Weft thread feeler at the entry side or at the exit side 
of the shed in weaving machines in which the weft 
threads are inserted by means of gripper shuttles. In the 
conventional arrangements it is checked, for example, by 
means of a thread feeler positioned between the edge of 
the fabric and the thread clamp thereat, whether suffi 
cient thread is available for forming a selvage by tucking 
the end of the inserted weft thread into the shed after 
the shed is changed. 

According to the present invention a weft thread feeler 
or detector is provided at the exit side of the shed which 
feeler moves in a space which is beyond the space in 
which the thread clamp moves which is adjacent to the 
shed, i.e., the thread clamp is proximal to the shed and 
the thread feeler is distal of the shed. 

This arrangement is of advantage not only because 
the tucking-in space is narrow, the thread clamp seizing 
the weft thread end adjacent to the fabric, but also be 
cause the feeler needle can feel the weft thread independ 
ently of the gripping of the weft thread by the thread 
clamp so that at a faulty insertion the weft thread is not 
yet beaten up and can, therefore, be easily removed. 
The invention is applicable to weaving machines in 

which the inserted weft thread is pulled back to a prede 
termined extent. In this case presence of a weft thread 
is checked at the exit side of the shed after pulling back 
of the weft thread has begun. 
The noval features which are considered character 

istic of the invention are set forth with particularity in 
the appended claims. The invention itself however and 
additional objects and advantages thereof will best be 
understood from the following description of embodi 
ments thereof when read in connection with the accom 
panying drawing in which: 

Fig. 1 is a cross sectional view of the shuttle receiving 
mechanism at the exit side of the shed; 

Fig. 2 is a section of the shuttle receiving mechanism 
along line II-II of Fig. 1; 

Figs. 3, 4, and 5 show a portion of the mechanism ac 
cording to Figs. 1 and 2, illustrating a thread feeler, a 
support therefor and a thread clamp in different operating 
positions; 

Fig. 6 is a diagram showing the relative movements 
of the thread feeler, of a shuttle push back slide and 
of the thread clamp; 

Figs. 7 and 8 illustrate a portion of the mechanism 
according to Figs. 1 and 2, showing different positions 
of a latch and lever actuating the latch; 
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Fig. 9 is an enlarged view of a detail of the mechanism 

shown in Figs. 1 and 2; 
Fig. 10 is a diagram illustrating the movement and ac 

celeration of the thread feeler; 
Fig. 11 illustrates a modified thread feeler mechanism; 
Fig. 12 is a side view and Fig. 13 is an end view of a 

further modification of a thread feeler mechanism; 
Fig. 14 is a diagrammatic illustration of a shed and of 

mechanisms which are active during the insertion of a 
weft thread; 

Fig. 15 is a diagram showing the movements of the 
weft thread pull back device, of the thread feeler, of the 
shuttle push back slide and of the thread clamp at the 
edge of the fabric. 

Like parts are designated by like numerals in different 
figures of the drawing. 

Referring more particularly to Figs. 1 and 2, a shuttle 
receiving mechanism 4.0, which is placed at the exit side 
of the shed 4, is adjacent to the end of a shuttle guide 
formed by guide elements 42 mounted on a lay 38 in 
cluding a reed 39. The shuttle 43 has inserted a weft 
thread 44 into the shed 41, the thread being connected 
with the shuttle by means of a clamp located in the in 
terior of the shuttle. The shuttle has arrived in the re 
ceiving mechanism and has been braked by a brake 45, 
for example, as disclosed in Patent No. 2,538,798. At 
the right end of the shuttle receiving mechanism 40, as 
seen in Fig. 2, a thread clamp 46, for example, as shown 
in Patent Nos. 2,519,274 and 2,602,472 is arranged the 
cross section of whose operating space is indicated by a 
dash-dot line 47. At the left of the thread clamp 46 is 
a feeler needle 48 moving within a space 49. The needle 
48 is made fast on a shaft 52 by means of a screw 51. 
The shaft 52 is rotatable in a sleeve 53 extending into 
a sleeve 54. A feeler latch 55 and an adjusting ring 56 
are mounted on the left end of the shaft 52, the left end 
of a torsion spring 57 being connected with the ring 56. 
The spring 57 whose right end is fixed to the sleeve 53 
tends to rotate the shaft 52 and parts connected therewith 
in the direction in which the thread feeler 48 moves to 
ward the weft thread. By rotating the sleeve 53 in the 
sleeve 54 a desired initial tension can be applied to the 
spring 57. The sleeve 53 is fixed to the sleeve 54 in the 
axial and in the desired relative angular position by 
means of a set screw 50a which is screwed into the 
sleeve 54 and extends into an annular groove 50 in the 
sleeve 53. 
The latch 55 is controlled by a lever 58 which swings 

on a pin 59 connected with a housing for the shuttle re 
ceiving mechanism 4.0. The lever 58 is actuated by a 
link 61 pivoted to the upper arm of a lever 62 which has 
two lower arms provided with cam follower rollers 63 
and 64 which engage the surfaces of cams 65 and 66, 
respectively, mounted on a shaft 67 which is operatively 
connected with and rotates in synchronism with the main 
drive shaft, not shown, of the weaving machine. 
The lever 62 rocks on a pin 68 supported by a slide 

block 69 which is horizontally movable in a guideway 71 
and urged by a spring 72 against an abutment 73. The 
upper side of the slide block 69 is provided with a recess 
74 having an inclined surface portion 75. A pin 76 is 
receivable in the recess 74 and is provided with an in 
clined surface 77 corresponding to and engaging the in 
clined surface 75. Pins 78 radially projecting from the 
pin 76 and placed in a slot of the upper part of the guide 
way 71 prevent rotation of the pin 76 so that the surfaces 
75, 77 remain engaged. The top of the pin 76 is engaged 
by a bolt 79 adjustably screwed into one end of a lever 
80 rocking on a stationary fulcrum 81. The other end 
of the lever 80 rests on a vertically movable plunger 82 
which rests on an arm 83 extending from a master stop 
rod 84, actuating a mechanism, not shown, for stopping 
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the weaving machine. This mechanism is shown in Pat 
ent No. 2,639,732. 
The mechanism according to the invention operates as 

follows: 
When the shuttle 43 enters the shuttle receiving mecha 

nism 40, the weft thread rests on a support 85. The 
feeler needle 48 is then lowered from its upper or rest po 
sition. The shuttle 43 is moved back toward the shed 
41 by a shuttle push back element 86, which is oper 
atively connected with and actuated by the main drive 
shaft, not shown, of the loom as is described in my Patent 
No. 2,538,798, from the position 89 (Fig. 4) in which it 
is halted by the brake element 45 and which is not al 
ways the same, into a definitely predetermined position 
9 in which the weft thread 44 is disconnected from the 
shuttle by opening the shuttle thread clamp as is de 
scribed, for example, in Patent Nos. 2,702,054 and 2,759,- 
496. The position 91 is defined by the length of the 
end of the weft thread 44 which is desired to project from 
the shed 4. 
The brake position 89 of the shuttle depends, inter alia, 

on the gauge and the material of the weft thread. The 
push back element 86 which is actuated by a lever 87 
forming part of the mechanism connecting the element 
86 with the main drive shaft of the loom returns the 
shuttle into the predetermined position 91 which is always 
exactly the same as is essential, for example, for produc 
ing an accurate Selvage. A conventional tensioning de 
vice as, for example, shown in my Patent No. 2,589,429 
is provided on the side of the shed 41 where the shuttle 
picking mechanism is located. This device pulls the in 
serted weft thread 44 back so that it remains tensioned 
when the shuttle 43 is pushed back into the thread re 
lease position 91. 
At the same time the thread clamp 46, with the jaw 

93 in open position is moved from the apex 92 of the 
shed toward the path of the shuttle by a suitable mecha 
nism as, for example, described in Patent No. 2,602,472. 
The clamp 46 does not seize the weft thread 44 until the 
end 99 of the feeler 48 has left the space 94 through 
which the shuttle 43 travels and until the shuttle has been 
moved into the weft thread release position 91. 
The positions of the individual elements at different mo 

ments are shown in Figs. 3 and 4. Their positions at 
various angular positions of the main drive shaft of the 
loom by which they are driven are shown in the diagram, 
Fig. 6. The main drive shaft of the weaving machine 
rotates from an angular position a to an angular position 
b. The curve A represents the movement of the feeler 
48 which begins its downward movement at the angular 
position c (Fig. 6) from the rest position cc shown in 
Fig. 3. At the angular position c the roller 63 is moved 
to the left by the cam 95 (Fig. 1). The roller 64 en 
ters a receSS 96 So that the lever 62 swings in clockwise 
direction, the link 61 moving the latch control lever 58 
also in clockwise direction. 
Due to the aforesaid motion a holding tooth 97 of the 

lever 58 moves downward. A tooth 98 of the latch 55 
which is pressed against the tooth 97 by the action of 
the Spring 57, moves downward with the tooth 97 so that 
the shaft 52 rotates counterclockwise, as seen in Fig. 1, 
and causes lowering of the feeler end 99 of the feeler 48. 
In the position did (Fig. 3) the end 99 engages the weft 
thread resting on a support 104 and is arrested by the 
thread 44 which now forms a loop in the position ee 
(Fig. 4). 
The position da of the feeler 48 (Fig. 3) corresponds 

to the angular position d of the main loom shaft in Fig. 
6. In this position the feeler 48 begins to contact the 
Weft thread 44. The position ee of the feeler in Fig. 3 
corresponds to the angular position e and the position ii 
and gg correspond to the angular positions i and g, re 
Spectively, as applied to the curve A in Fig. 6. 
Engagement of the thread by the thread feeler causes 
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tooth 98. A little later, a checking tooth 101 of the 
latch control lever 58 enters a gap 102 of the latch 55 
(Fig. 7). This movement is completed at the angular 
position f° of the main loom shaft (Fig. 6) whereupon 
the movement of the lever 58 is reversed and the tooth 
97 engaging the underside of the tooth 98 moves the 
latch 55 clockwise and moves the feeler end 99 upward 
until it reaches the rest position co at the angular posi 
tion h of the loom drive shaft. 

If the weft thread release position of the shuttle 43 is 
so far to the right in Fig. 2 that the right end of the 
shuttle 43 extends into the space 49 in which the feeler 
48 moves, the movements of the shuttle push back mem 
ber 36 and of the feeler 48 must be coordinated with Such 
angular positions of the locm drive shaft that, at the posi 
tion gg (Fig. 3) and at the angular position g (Fig. 6) 
the needle end 99 is at least so far lifted that it has left 
the space 94 in which the shuttle 43 moves. 
The curve B in Fig. 6 represents the movement of the 

shuttle return member 86 which is moved to the right 
in Fig. 2 at the angular position k of the loom drive 
shaft until, after about a full revolution of the drive 
shaft, the rear end of the shuttle 43 is in the thread re 
lease position 9 (Fig. 4) whereupon the member 86 at 
the angular position m of the drive shaft reaches again 
its initial or rest position. 
The curve C in Fig. 6 represents the movement of the 

thread clamp 46. At the angular position in the clamp 
46 begins its movement toward the shuttle path for grip 
ping the weft thread 44. The jaw 93 is closed by spring 
action (Patent No. 2,602,472) after the drive shaft has 
reached the angular position r, gripping the weft thread. 
At the angular position u of the drive shaft the clamp 
46 is at the edge of the fabric where it holds the weft 
thread 44 until the thread is beaten up and tucking-in of 
the weft thread end begins. 
When comparing the curves A and B it will be appar 

ent that at the angular position g the push back men 
ber 86 has returned the shuttle 43 to the right side of the 
operating space 359 of the feeler 43 (Fig. 4). However, 
at the angular position g (Fig. 6), i.e. at the position 
gg (Fig. 3), the feeler 48 has just left the space 94 in 
which the shuttle 43 moves so that the shuttle 43 can 
be moved, without stopping, by the push-back member 
36 beyond the operating space 49 into the thread re 
lease position 93. 
A comparison of the curves A and C shows that the 

clamp 46 is moved for seizing the weft thread simulta 
neously with the lowering of the feeler 48; the latter, 
however, is lifted at the angular position d' (Fig. 6) 
from the thread 44 which is again straightened before 
the clamp 46 reaches its left position (Fig. 3) at the 
picking path. In this position the weft thread enters the 
open clamp 46 at the angular position g of the loom 
drive shaft. Thereupon the clamp is closed for gripping 
and holding the weft thread at the position r. 
The dotted lines in Fig. 6 illustrate the aforedescribed 

interrelations between the curves A, B and C. 
If there is no weft thread at the exit side of the shed 

4; or if the weft thread breaks within the shed, nothing 
On the exit side of the shed can be pulled back by the 
thread pull back device during the time the shuttle is 
noved toward the shed and a severed thread portion 
becomes loose even if the point of breakage is close to 
the picking side of the shed. 
The descending feeler 48 is now not retarded because 

there is no or only a loose thread so that the latch 55 
revolves counterclockwise beyond the position shown in 
Fig. 7 until it reaches the position shown in Fig. 8 where 
by the end portion of the needle moves beyond the posi 
tion ee into the position ii (Fig. 3), in Figure 6 in curve 
A the angular position i. The checking tooth 01. 
cannot enter into the gap (2 upon continued rotation 
of the lever 58 because in the position of the device shown separation of the tooth 97 of the lever 58 from the latch 5 in Fig. 8 a locking tooth 103 of the latch 55 blocks the 
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checking tooth 101 and prevents further movement of 
the lever 58 which cannot reach the position shown in 
Fig. 7. 
Movement of the lever 62 is stopped because of the 

engagement of the teeth 101 and 103. The upper end 
of the lever 62 remains in the position K (Fig. 1) and 
cannot reach its normal right end position L. This 
causes movement of the slide block 69 to the left against 
the action of the spring 72. The inclined Surface 75 
presses the bolt 76 whose inclined surface 77 is engaged 
by the inclined surface 75 upward into the position shown 
in solid lines in Fig. 9. The lever 80 is rocked counter 
clockwise and presses the plunger 82 downward, causing 
clockwise rotation of the master stop rod 84 and stopping 
of the weaving machine. 

In order to return the feeler to normal operating posi 
tion the upper end of a lever 60 is manually pulled to 
the left in Fig. 1. The lever 60 swings on a pivot 60a 
mounted on the casing of the shuttle receiving mech 
anism 40, the lower end of the lever 60 pressing against 
the previously described screw 50a and turning the sleeve 
54 clockwise against the action of a torsion spring 70 
(Fig. 2). 
lower arm 55' of the latch 55 abuts against a web 70a 
of the sleeve 54 so that, upon clockwise rotation of the 
sleeve 54 by means of the lever 60, the latch is also 
rotated and the locking tooth 103 is moved away from 
the checking tooth 101. The latter can now be received 
in the gap 102 and the spring 72 can return the slide 
block 69 into the normal position so that the upper end 
of the lever 62 moves into the position L. The lever 80 
simultaneously rocks clockwise and ceases to hold the 
master stop rod 84 in loom stopping position. 
The angular range between f and h during which the 

thread feeler 48 returns to rest position must be so great 
that the shaft 67 of the weaving machine rotates between 
the moment of starting of the loom stopping operation 
and the moment at which the main drive shaft of the 
loom comes to a standstill so far that the feeler 48 has 
reached the rest position cc (Fig. 3) at the angular posi 
tion h of the main drive shaft. If this is so, a correct 
ing pick can be made after removal of the faulty weft 
thread without manual lifting of the feeler 48 and the 
feeler is protected against damage. 
When working with thin weft threads, two spaced 

thread supports 104, as shown in Fig. 5, must be pro 
vided, the space 105 between the two supports being 
somewhat greater than the thickness of the end portion 
99 of the thread feeler 48 plus twice the diameter of the 
thread. A thin weft thread is too pliable for retarding 
the feeling movement of the feeler 48 produced by the 
spring 57, if only one support is provided. In spite of 
the presence of a weft thread 44 the end of the feeler 
would be so far lowered that the locking tooth 103 would 
prevent continued movement of the checking tooth 101 
(Fig. 8) and the loom would be stopped. 
The side of the end portion 99 of the feeler 48 facing 

the weft thread 44 is concave for preventing pushing aside 
of the weft thread along the upper edge of the sup 
port 104. 
When the weaving machine operates at high speed 

and when the stroke of the end portion 99 of the thread 
feeler is relatively great, a considerable acceleration is 
needed so that the feeler needle can perform the feeling 
stroke within the limited time available for this opera 
tion. The power of the spring 57 must be so great that 
the feeler 48 is sufficiently accelerated. The force of the 
spring diminishes during the expansion, i.e., during the 
feeling movement of the feeler. When the feeler moves 
toward the weft thread the latch 55 follows the latch 
control lever 58 and the tooth 98 may be separated from 
the tooth 97, if the movement of the latch is too slow. 
This can be prevented by greater pretension of the spring 
57 or by providing a stronger spring. 

When the feeler 48 is in the position i the 
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As long as the feeler end 99 does not engage the weft 

thread 44 the greatness of the acceleration is of no con 
sequence. If, however, the feeler end engages thin or 
very flexible weft thread material the force of the Spring 
57 needed for producing the required acceleration may 
produce such a great loop of the weft thread, even if 
two thread supports 104 are provided, that the locking 
tooth 103 blocks the checking tooth 101 so that the 
loom is stopped, although a thread 44 is present. 

Reduction of the acceleration of the feeler 48 due to 
diminishing of the force of the spring 57 is not disadvan 
tageous. It is only necessary that the acceleration of the 
control lever 58 with its tooth 97 is conformed to the ac 
celeration of the tooth 98 of the latch member 55. This 
is illustrated in the diagram Fig. 10. The curve D rep 
resents the path of the feeler end portion 99 between the 
angular positions c and f' of the main drive shaft of 
the weaving machine. The line E represents the accel 
eration and deceleration. The acceleration diminishes 
from p to p up to the point S of the curve D where 
the feeler end 99 engages the weft thread. The feeler 
48 is retarded after engaging the weft thread 44. The 
acceleration is negative from the angular position S and 
has the value p which is a multiple of p1 and p2. The 
decrease of the acceleration from p1 to p2 is chosen ac 
cording to the characteristic G of the spring 57. The 
force G of the spring 57 is plotted above a line F which 
which represents the path or stroke of the feeler end 99 
between U and U2. The line G shows the decrease of 
the spring force from G1 to G2 corresponding to the path 
U to U. traveled by the end 99, G2 representing the 
spring tension when the feeler end 99 is in the lower po 
sition. Line H which is substantially parallel to and 
spaced from the line G indicates the force needed for 
moving the feeler 48 having the mass M. 
The line G is straight. Considering a certain preten- . 

sion of the spring 57 at U the force G at a distance S. 
from G1 can be calculated as follows: 

- ?t As 
G=G.( 1.5. S. 

wherein S is the total path between U1 and U2. The 
force H which moves the feeler 48 and the member 55 
and the reduction of this force corresponding to the de 
creasing acceleration of these parts can be calculated by 
using the aforesaid formula. If H is somewhat smaller 
than G, the member 55 rests on the lever 58 during the 
feeler movement. 
From the line H the first part of the acceleration curve 

E can be calculated. The minimal value of the acceler 
ation p2 depends on the thickness of and on the material 
of which the weft thread 44 is made and must be suffi 
cient to ensure engagement of the weft thread 44 by the 
thread feeler. The acceleration p at the beginning of 
the feeler movement depends on the shape of the lines H. 
and G. 
The retardation p is not dependent on the power of 

the spring 57 because it is effected by the deceleration of 
the movement of the tooth 97. The drive of the lever 58, 
i.e., the configuration of the cams 65 and 66 is based on 
the line E. This has the advantage that, even in a weav 
ing machine operating at a great number of picks per 
minute, the latch 55 cannot stay behind the lever 58, also 
when the feeler 48 is in its lowest position, so that the 
angular movement of the main drive shaft of the weav 
ing machine for effecting the thread feeling operation 
can be made small. 
Due to the positive drive of the latch 55 and of the 

feeler 48 during the return of the feeler to rest position 
the angular movement of the loom drive shaft from f 
to h can be smaller, for example, one half or less of 
the angular movement from c to f as shown by the 
dash-dot line A in Fig. 6. The feeler has returned to 
the rest position cc in Fig. 3 when the loom shaft has 
reached the angular position h'. - - - -. 
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Figs. 3 to 5 show removable and interchangeable 
thread supports 104. These are in the form of frame 
members made of resilient material and having a trans 
versely split lower portion. A U-shaped holder 107 is 
fixed to the casing of the shuttle receiving mechanism by 
bolts 108. By inserting the prongs of pliers into bores 
106 in the neighboring ends of the split portion of a Sup 
port 104 the latter can be compressed and inserted into 
the holder 107. 

In order to prevent too much deflection of the weft 
thread 44 out of the shuttle path by the thread feeler 
the thread support designated by numeral 109 in Fig. 11 
may be made rockable. To accomplish this the Support 
is mounted on a lever 18 which rocks on a pin i:1 
and has an arm provided with a cam follower roller 3 
engaging a cam 14 mounted on the shaft 57. The arm 
of the lever 110 provided with the roiler i3 is pulled 
toward the cam 114 by a spring 12. The rotating cam 
114 rocks the lever 10 so that a thread supporting edge 
115 of the support 109 moves up into the position 15:1 
indicated by a dotted line which coincides with the path 
of the thread pulled by the shuttle 43 out of the shed 
when the end 99 of the feeler 43 swings toward the 
thread 44. The extent of the Swinging movement of the 
thread feeler is thereby shortened with the result that the 
angular movement of the main shaft of the weaving inna 
chine needed for the thread feeling motion can be re 
duced or the acceleration of the end portion 99 of the 
thread feeler can be reduced. 

Instead of moving the thread feeler downward for the 
feeling operation a mechanism may be provided for mov 
ing the thread feeler upward for the feeling operation. 
This is shown in Figs. 12 and 13. The end 17 of the 
feeler 16 is bent to form a rectangle through which the 
shuttle can pass. The lower part of the rectangle is 
formed by the extreme end of the feeler and is below the 
thread 44. The feeler moves upward for the thread feel 
ing operation, thread supports E9 being placed above 
the path of the thread. A latch lever 120 and a latch 
121 have the same configuration as the members 58 and 
55, respectively, in the embodiment of the invention 
shown in Figs. 1 and 2. However, they are turned 180 
to produce the opposite movement of the feeler. 
The mechanism according to the invention may be 

so arranged that the feeler engages the weft thread after 
pulling back of the weft thread by the pull back mecha 
nism has begun. 

Fig. 14 is a diagrammatic illustration of a shed and of 
devices for inserting weft threads thereinto as far as 
they are pertinent to the present invention. The weft 
thread 44 pulled from a spoof ii passes through an eye 
12, through a thread brake 54, and thereupon through 
an eye 6 of a weft thread pull back device i7 which is 
rocked by a rocking shaft 8. The thread then passes 
through a stationary eye 9 to a conventional weft thread 
presenting device 20 which connects the weft thread with 
a shuttle 43. The latter is picked through the shed 41. 
by means of a conventional picker 2 driven by a torsion 
shaft 22. The rocking shaft 13 and the torsion shaft 22 
are actuated by the main drive shaft of the Weaving ima 
chine so that the pull back device i7 and the picker 21 
are operated in a predetermined timed relation. The 
shuttle, accelerated by the picker 21, passes thread sever 
ing shears 23 and a thread clamp 36 at the left side of 
the shed before entering the shed 4. After leaving the 
shed the shuttle passes a thread clamp 46, placed at the 
exit side of the shed, and a thread feeler 48 whereupon 
the shuttle, now designated 43b, moves into a shuttle re 
ceiving mechanism 40 where it is braked by a plunger 
45 to be halted in the position 43a. 
The thread brake 4 is in lifted position when the 

shuttle is picked and the thread pull back device is in the 
uppermost position 16a pulling up a predetermined length 
of thread. When the picker 21 is actuated for picking 
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clamp provided inside the shuttle, the pull back device 17 
is lowered, moving in the direction of the arrow 24. 
During the time the thread is laid in the shed the eye 16 
is in the lowermost position 6b and remains there un 
til the shuttle approaches the right side of the shed in 
Fig. 14. Thereupon the weft thread pull back device 17 
is lifted and the thread brake engages the thread for 
braking the thread 44. The upward movement of the 
pull back device initiated pulling the weft thread in a di 
rection opposite to that in which the weft thread moved 
into the shed. At this time the feeler 48 is in the posi 
tion dal in Fig. 3 in which it engages the thread. 

After the shuttle 43 has been stopped by the brake 
45 in a position 89 which is not always the same it is 
pushed back toward the shed to a predetermined posi 
tion 91. In this position the weft thread 44 is released 
from the shuttie by opening the thread clamp in the shut 
tle. The position 93 determines the desired length of the 
thread end projecting from the right side of the shed 41. 
The weft thread remains tensioned during the time the 
Shuttle is pushed back from position 89 to position 9 
because the weft thread pull back device 17 is lifted far 
ther during this time. 
The feeler 48 is moved from its rest position ca (Fig. 

3) to engage the weft thread, if any, after the thread 
has been pulled back. The weft thread clamp 46 which 
is in open position is simultaneously moved toward the 
weft thread. 
The abscissa of the diagram Fig. 15 represents the ro 

tation angles of the drive shaft of the weaving machine. 
The curve A represents the movement of the eye 16 of 
the weft thread pull back device 7. When the main 
loom shaft is at the angular position a the eye 16 of 
the thread pull back lever A7 is lifted from its lowermost 
position 6 and begins to exert pull on the weft thread. 
The curve B represents the movement of the weft 

thread feeler 48 which begins a downward movement 
from the rest position cc (Fig. 3) at the angular posi 
tion c of the main loom drive shaft. The tooth 97 
(Fig. 7) of the latch lever 58 moves downward permit 
ting the tooth 98 of the latch 55 which is pressed against 
the tooth 97 by the action of the spring 57 to move 
downward and causing the shaft 52 to rotate counter 
clockwise and lowering of the feeler end 99. In the po 
sition dad (Fig. 3) the feeler end 99 engages the thread 
4 and is retarded by the latter and stopped at the posi 

tion ee. 
This causes removal of the tooth 97 of the latch lever 

58 from the tooth 93. A little later the checking tooth 
li) of the latch lever 58 enters the gap 102 of the latch 
55 as Seen in Fig. 7. This movement comes to an end 
when the main drive shaft reaches the angular position 
f. Thereupon the lever 53 swings in the opposite di 
rection calising engagement of the teeth 97 and 98 and 
clockwise rocking of the shaft 52 and of the feeler 48 
until the feeler end 39 is again in the rest position ca at 
the angular position h of the loom drive shaft. 

if the Weft thread release position 91 of the shuttle 
43 is so far to the left in Fig. 14 that the left end of 
the shuttle is within the operating range 43 of the thread 
feeler 38 the movements of the shuttle push back device 
88 and of the feeier 48 must be effected at such angular 
positions of the main drive shaft that, at the position 
gg (Fig. 3) of the feeler end 99 at the drive shaft posi 
tion g in Fig. 15, the feeler 48 is at least so far lifted 
that the end of the fealer is removed from the space 94 
in which the shuttle moves. 
The curve C in Fig. 15 represents the movement 

of the shuttle push back slide 86 which is moved to the 
left from its rest position at the angular position k of 
the loom drive shaft until the rear end of the shuttle 
43 is in the thread release position 91 when the drive 
shaft is in the position 360° whereupon the push back 
slide 36 is returned to its rest position which is reached 

the shuttle to which a weft thread is connected by a 75 when the drive shaft assumes the angular position m. 
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The movement of the thread clamp 46 is represented 
by the curve D. At the angular position in of the drive 
shaft, the clamp is moved toward the thread picking path 
in order to grip the weft thread 44. The clamp 93 is 
closed when the drive shaft reaches the angular posi 
tion r. At the angular position u' of the drive shaft 
the clamp 46 is adjacent to the edge of the fabric and 
holds the thread until the thread is beaten up and the 
selvage is formed. 
When comparing the curves A and B in Fig. 15 the 

following is observed: Tensioning of the weft thread be 
gins at the angular position a whereas the feeler 48 be 
gins its movement not before the drive shaft has reached 
the position c, i.e., after it has passed the position a. 
The thread is not engaged by the feeler until the drive 
shaft reaches the position d', i.e., after pulling back of 
the weft thread has begun. This is also the case, if the 
feeling movement is advanced according to the dash-dot 
line B'. Although the feeler begins the feeling movement 
at the angular position c' ahead of the position a of 
the drive shaft, the thread is engaged between the posi 
tion d' and e' at a later movement than the position 
a at which the thread pull back device begins to act. 
To advance the thread feeling operation according to 
curve B' has the advantage that the thread feeler is out 
of the way of the shuttle when the latter is pushed back 
into the operating range of the thread feeler. If the shut 
tle is pushed back so far that the thread release position 
91 is within the operating range of the thread feeler, 
the selvage on the fabric need not be made broader to 
provide room for the thread feeler. Instead of advancing 
the whole thread feeling operation according to line B' 
the lifting of the thread feeler 48 may be so accelerated 
that it is completed at the angular position h' instead of 
h and the lifting of the thread feeler takes place along 
line B'. During the time the shuttle push back slide 
pushes the shuttle 43 back the weft thread remains ten 
Sioned because of continued lifting of the eye 16 of the 
thread pull back device, unless the thread is broken with 
in or outside of the shed, or unless the thread is pulled 
out of the shuttle clamp. 
A comparison of the curves B, B' and C shows that 

pushing back of the shuttle is initiated in advance of 
the beginning of the feeling operation at the angular 
position d when the feeler moves according to curve B 
but not if the feeling movement is advanced according 
to the curve B to the angular position d'. 
At the angular position g the push back slide 86 has 

moved the shuttle 43 back to the operating range of the 
feeler 48. The latter, however, has left the space through 
which the shuttle passes and the shuttle can be pushed 
back to the weft thread release position 91. 
A comparison of the curves B and D reveals that the 

thread clamp 46 is moved toward the weft thread while 
the thread feeler 48 is lowered. The latter, however, is 
lifted away from the thread 44 and the thread is stretched 
before the clamp 46 arrives at the path of the shuttles 
and of the weft thread (solid line showing in Fig. 3) 
and before the weft thread is received by the open clamp 
at the angular position g of the main drive shaft of the 
weaving machine. The clamp jaw 93 is not closed and 
the weft thread is not seized before the drive shaft 
reaches the angular position r. 

If there is no weft thread 44 at the exit side of the 
shed 41 or if the thread is broken, the broken part is 
not tensioned by the pull back device 17 and is loose 
even if the thread is broken near the picking side of the 
shed, because the end of the broken thread portion which 
is connected with the shuttle is pushed back toward the 
shed when the shuttle is pushed back by the slide 86. 
The thread feeler is, therefore, not retarded when the 

feeler end is lowered and the feeler actuating mechanism 
operates and effects stopping of the weaving machine in 
the previously described manner. 

I claim: 
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1. In a weaving machine in which the weft thread 

is inserted into the shed by an element to which the 
weft thread is attached by means of a thread gripper, a 
weft thread feeler positioned at the exit side of the shed, 
and a thread clamp for seizing and holding the weft 
thread until it is beaten up, said clamp being positioned 
adjacent to the exit side of the shed and between the 
latter and said thread feeler. 

2. In a weaving machine as defined in claim 1, return 
means for pushing the weft thread inserting element 
after it has inserted a weft thread back toward the shed 
into a predetermined position, and means for moving 
said feeler toward and from the weft thread in timed 
relation to the movement of said return means and mov 
ing said feeler during its travel from the weft thread out 
of the path of said inserting element before completion 
of the push back movement of said return means. 

3. in a weaving machine as defined in claim 1, a drive 
shaft, spring means urging said feeler toward the weft 
thread, and means operatively interconnecting said drive 
shaft and said feeler for moving said feeler away from 
the weft thread against the action of said spring means. 

4. In a weaving machine as defined in claim 1, an 
actuating mechanism for said thread feeler, said actuating 
mechanism including a rocking shaft on which said feeler 
is mounted, a spring connected with said shaft for rock 
ing said shaft to move said feeler toward the weft thread, 
a latch mounted on said shaft, a latch control member 
adapted to engage said latch, a drive shaft rotating in 
timed relation to the operation of the weaving machine, 
cam means mounted on said shaft, a lever including cam 
follower means engaged by said cam means, and means 
interconnecting said lever and said latch control member 
for periodically engaging the latter with said latch for 
rocking said rocking shaft against the acting of said 
Spring. 

5. In a weaving machine according to claim 4, a cam 
associated with said control member, said cam being 
adapted to engage said latch and having such configura 
tion as to rock said latch and said rocking shaft at a 
gradually changing speed according to the gradually 
changing force produced by said spring. 

6. In a weaving machine according to claim 4, said cam 
means being so formed that the rocking motion of said 
rocking shaft and of said feeler connected therewith 
from the extreme idle position to the position in which 
said feeler engages the weft thread occurs during at least 
twice the angular movement of said drive shaft which 
effects movement of said feeler away from the weft 
thread. 

7. In a weaving machine of the gripper shuttle type 
and having a shed formed by warp threads, a shuttle 
picking mechanism at one side of the shed, a shuttle 
receiving mechanism at the other side of the shed, a 
thread clamp positioned between the shed and said re 
ceiving mechanism and adjacent to the shed for seizing 
and holding a weft thread until it is beaten up, said shut 
tle receiving mechanism including return means for push 
ing a shuttle back toward said thread clamp into a pre 
determined position after the shuttle has laid a weft 
thread into the shed, a weft or filling thread detecting 
mechanism including a weft thread feeler interposed be 
tween said shuttle receiving mechanism and said thread 
clamp and adapted to be periodically moved into the 
shuttle path for engaging a weft thread, and a mechanism 
interconnecting said return means and said weft thread 
detecting mechanism for operating said return means 
and said mechanism in timed relation and moving said 
thread feeler out of the shuttle path before a pushed 
back shuttle enters the space in which said thread feeler 
OWes. 

8. In a weaving machine of the gripper shuttle type 
and having a shed formed by warp threads, a shuttle 
picking mechanism positioned at one side of the shed, a 
shuttle receiving mechanism positioned at the other side 



of the shed, a weft thread clamp positioned between 
said shuttle receiving mechanism and the shed and adja 
cent to the latter for seizing and holding a weft thread 
which has been pulled through the shed by a shuttle un 
til the weft thread is beaten up, a weft or filling thread 
detecting mechanism including a weft thread feeler in 
terposed between said shuttle receiving mechanism and 
said thread clamp and adapted to be periodically moved 
toward a weft thread after it has been laid into the shed 
by a shuttle, and a weft thread support means positioned 
adjacent to said feeler. 

9. In a weaving machine as defined in claim 8, Said 
weft thread support means being positioned between 
said clamp and said feeler. 

10. In a weaving machine as defined in claim 8, said 
weft thread support means including two Spaced support 
members positioned to permit movement of Said feeler 
therebetween, the space between said members being at 
least equal to the thickness of said feeler plus twice the 
thickness of the thickest weft threads used in the ma 
chine. 

11. In a weaving machine of the gripper shuttle type 
and having a shed formed by warp threads, a shuttle 
picking mechanism positioned at one side of the shed, 
a shuttle receiving mechanism positioned at the other 
side of the shed, a weft thread clamp positioned between 
said shuttle receiving mechanism and the shed and ad 
jacent to the latter for seizing and holding a weft thread 
which has been pulled through the shed by a shuttle until 
the weft thread is beaten up, and a weft or filling thread 
detecting mechanism including a weft thread feeler inter 
posed between said shuttle receiving mechanism and said 
thread clamp and adapted to be periodically moved to 
ward a weft thread after it has been laid into the shed 
by a shuttle, said feeler having an end portion adapted 
to engage a weft thread and having a concave Surface 
facing the weft thread. 

12. The method of operating a weaving machine of 
the gripper shuttle type and having a shed formed by 
warp threads, a shuttle picking mechanism positioned at 
one side of the shed, a shuttle receiving mechanism po 
sitioned at the other side of the shed, a weft thread clamp 
positioned between said shuttle receiving mechanism and 
the shed and adjacent to the latter for seizing and holding 
a weft thread which has been pulled through the shed by 
a shuttle until the weft thread is beaten up, and a weft 
or filling thread detecting mechanism including a weft 
thread feeler interposed between said shuttle receiving 
mechanism and said thread clamp and adapted to be 
periodically moved toward a weft thread after it has been 
laid into the shed by a shuttle, including the step of re 
moving the weft thread feeler from a weft thread after 
it has engaged the weft thread and before the weft thread 
clamp receives the weft thread. 

13. In a weaving machine of the gripper shuttle type 
and having a shed formed by warp threads, a shuttle 
picking mechanism positioned at one side of the shed, a 
shuttle receiving mechanism positioned at the other side 
of the shed, a weft thread clamp positioned between said 
shuttle receiving mechanism and the shed and adjacent 
to the latter for seizing and holding a weft thread which 
has been pulled through the shed by a shuttle until the 
weft thread is beaten up, a weft or filing thread de 
tecting mechanism including a weft thread feeler inter 
posed between said shuttle receiving mechanism and 
said thread clamp and adapted to be periodically moved 
toward a weft thread after it has been laid into the shed 
by a shuttle, and a weft thread support means positioned 
adjacent to said feeler, said weft thread support means 
including a resilient frame member having a transversely 
split portion affording compression of said frame mem 
ber, and a holder adapted to receive said frame member 
when said frame member is compressed. 

14. In a weaving machine of the gripper shuttle type 
and having a shed formed by warp threads, a shuttle 
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picking mechanism positioned at one side of the shed, 
a shuttle receiving mechanism positioned at the other 
side of the shed, a weft thread clamp positioned be 
tween said shuttle receiving mechanism and the shed 
and adjacent to the latter for seizing and holding a weft 
thread which has been pulled through the shed by a shut 
tle until the weft thread is beaten up, a weft or filling 
thread detecting mechanism including a weft thread feeler 
interposed between said shuttle receiving mechanism and 
said thread clamp and adapted to be periodically moved 
toward a weft thread after it has been laid into the shed 
by a shuttle, a Weft thread Support means, an actuating 
mechanism for said support means, said actuating mech 
anism being adapted to move said support means toward 
and from a weft thread, and means interconnecting said 
weft thread detecting mechanism and said actuating mech 
anism for moving said feeler and said Support means 
simultaneously toward a weft thread. 

15. A weaving machine having a shed formed by 
warp threads, oblong gripper shuttles of a substantially 
rectangular cross-sectional configuration, the broad sides 
of said shuttles being in horizontal position when the 
shuttles move through the shed, a mechanism for picking 
the shuttles through the shed located on one side of the 
shed, a shuttle receiving mechanisin positioned at the 
other side of the shed, a weft thread clamp positioned 
between said shuttle receiving mechanism and the shed 
and adjacent to the latter for seizing and holding a weft 
thread which has been pulled through the shed by a shut 
tie until the weft thread is beaten up, and a weft or 
filling thread detecting mechanism including a weft thread 
feeler interposed between said shuttle receiving mech 
arisin and said thread clamp and adapted to be periodical 
iy moved toward a weft thread after it has been laid into 
the shed by a shuttle, said feeier moving in direction to 
ward and from the broad side of said shuttles. 

16. A method for operating a weaving machine hav 
ing gripper shuttles, a shed formed by warp threads, a 
picking mechanism positioned at one side of the shed 
for picking the shuttles with a weft thread attached 
thereto through the shed, a shuttle receiving mechanism 
positioned at the other side of the shed, a weft thread 
pull back mechanism positioned at the picking side of 
the shed for pulling back a length of a weit thread after 
it has been laid in the shed by a shuttle, and a weft or 
filling thread detecting mechanism including a weft thread 
feeler interposed between said shuttle receiving mech 
anism and the shed and adapted to be periodically moved 
toward a weft thread after it has been laid into the shed 
by a shuttle, including the step of moving said feeler 
toward the weft thread after pulling back of the weft 
thread by said pull back mechanism has begun. 

17. A method for operating a weaving machine having 
gripper shuttles, a shed formed by warp threads, a pick 
ing mechanism positioned at one side of the shed for 
picking the shuttles with a weft thread attached thereto 
through the shed, a shuttle receiving mechanism posi 
tioned at the other side of the shed, a weft thread pull 
back mechanism positioned at the picking side of the 
shed for pulling back a length of a weft thread after it 
has been laid in the shed by a shuttle, shuttle push back 
means for pushing a shuttle back toward the shed into 
a predetermined position after the shuttle has arrived in 
the receiving mechanism, and a weft or filling thread 
detecting mechanism including a weft thread feeler inter 
posed between said shuttle receiving mechanism and the 
shed and adapted to be periodically moved toward a weft 
thread after it has been laid into the shed by a shuttle, 
including the step of moving said feeler toward the weft 
thread after pushing back by said push back mechanism 
of the shuttle which carried the weft thread through the 
shed has begun. 

18. A method for operating a weaving machine having 
gripper shuttles, a shed formed by warp threads, a pick 
ing mechanism positioned at one side of the shed for 
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picking the shuttles with a weft thread attached thereto 
through the shed, a shuttle receiving mechanism posi 
tioned at the other side of the shed, a weft thread pull 
back mechanism positioned at the picking side of the 
shed for pulling back a length of a weft thread after it 
has been laid in the shed by a shuttle, shuttle push back 
means for pushing a shuttle back toward the shed into 
a predetermined position after the shuttle has arrived in 
the receiving mechanism, and a weft or filling thread 
detecting mechanism including a weft thread feeler inter 
posed between said shuttle receiving mechanism and the 
shed and adapted to be periodically moved toward a weft 
thread after it has been laid into the shed by a shuttle, 
including the step of moving said feeler toward the weft 
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thread before pushing back by said push back mechanism 
of the shuttle which carried the weft thread through the 
shed has been completed. 
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