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PROTECTOR, VECHANSIVE FOR LOOMS 
Alfred S. Gutman, Lawrence, Mass. 

Application March 30, 1940, Serial No. 326,893 
(C. 39-336) 2 Claims. 

My invention relates to looms, and more par 
ticularly to a protector mechanism for looms and 
to a method of controlling the operation of 
loons. 
During the operation of a loom Various changes 

of the yarn arrangement may occur which re 
quire a control of the operation of the loom. For 
example, a breakage of a Weft yarn. Or a Warp 
yarn requiring the stoppage of a loom may OCCur, 
or a cop may become exhausted, so that, a CCOrd 
ing to the type of the loom used, either the loom 
must be stopped or an automatic Weft supply no 
tion or an automatic shuttle change motion must 
be rendered active. 
The hitherto known protector mechanisms re 

sponding to a change of the yarn arrangement 
have the disadvantage of causing a damage to 
the yarn by the mechanical action of the feeler 
of the protector mechanism or by electric sparks 
causing a discoloration of yarns of delicate colors. 
Moreover, it is practically impossible to apply the 
hitherto known Weft protector mechanism to 
looms. With box motion on both sides of the loom 
or to looms for duck Weaving by means of tubu 
lar cops. Furthermore, the conventional Warp 
stop motions with drop Wires can be used only 
for the control of the Warp yarns in the rear 
portion of the shed but cannot be used for the 
control of the Warp yarns in the front portion of 
the shed. Moreover, if a Warp yarn breaks and . 
the Warp stop motion does not act immediately, 
the broken Warp yarn becomes entangled With 
other Warp yarns of the shed and causes the 
formation of a socalled float by disturbing the 
regular shedding motion of Said Warp yarns. 
Wery often, such a float prevents the drop-wires 
of the conventional Warp stop motion from fall 
ing down, so that the Warp stop motion is ren 
dered inoperative, When the most severe faults in 
Weaving occur. In a special Warp stop motion 
known in the art the Socalled drop Wires cause a 
stoppage of the loom, either if they fall doWin 
due to a breakage of the Warp yarn, or if they 
are raised due to a stretching of the Warp yarn. 
occurring after the formation of a float. This 
special Warp stop motion may be used only for 
the control of the yarns in the rear portion of 
the shed as is true of the conventional Warp 
stop motions. There are no stop motions known 
in the art, which may be used for the control of 
the yarns in the front corner of the shed where 
the socalled float occurs, and which are directly 
rendered active by the float perse and may cause 
an immediate stoppage of the loom before a 
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stretching of the warp yarns occurs after the 
formation of the float. 
An object of my invention is to provide a pro 

tector mechanism for looms, by means of which 
the above enumerated disadvantages of the 
hitherto known protector mechanisms are elim 
inated. 
In order to carry out my invention into prac 

tice, I provide in combination. With a loom: a 
protector mechanism comprising electric circuits 
including a photoelectric element, a source of 
light adapted to project a beam upon said photo 
electric element, and electric means for control 
ling the operation of the loom upon control of 
the electric circuit by said photoelectric element; 
said source of light and said photoelectric ele 
ment being arranged in such a way as to direct 
the path of the bean through a place of the 
loom indicating any change of the yarn arrange 
ment requiring the control of the operation of 
the loom. - 

The above object as Well as others not par 
ticularly pointed out Will appear from the follow 
ing description with reference to the accom 
panying drawings in which only those parts 
necessary to a complete understanding of the 
invention are shown and in Which: 

Fig. 1 is a side end elevational view of a loor 
equipped With my new Weft stop motion, som 
parts being broken away, 

Fig. 2 is a fragmentary front end elevational 
View of the loon shown in Fig. 1, 

Fig. 3 is a fragmentary detail view, in top plan, 
of the locking means for the stopping handle of 
the loon shown in Figs. 1 and 2, 

Fig. 4 is a detail View of a modified timing 
means for rendering operative the electro-optical 
System of my Weft stop motion at recurring inter 
vals of the operation of the loom. 

Fig. 5 is an end elevation of a loom equipped 
With my new Weft protector mechanism in con 
bination. With an automatic shuttle change no 
tion, 

Fig. 6 is a fragmentary top plan View of the 
loom shown in Fig. 5, 

Fig. 7 is a fragmentary end elevation of a loom 
equipped with an automatic Weft supply motion 
to be controlled by my weft protector mecha 
nism, 

Fig. 8 is an enlarged cross-sectional view of the 
upper portion of the slay and the shuttle box 
containing a shuttle with a spindle and a bobbin 
mounted thereon, as shown in Fig. 1, 

Fig. 9 shows a bobbin With yarn wound thereon 
partly in Section, 
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Fig. 10 is a fragmentary cross-sectional view 

of the slay, shuttle box and shuttle similar to 
that shown in Fig. 8, in Which, however, the 
shuttle has no Spindle and the light beam is 
directed in a different manner, 

Fig. 11 is a perspective View of a portion of a 
shuttle With a tubular cop arranged therein, 

Fig. 12 is a cross-sectional View of a movable 
Shuttle box With two compartinents, taken. On 
line 2-2 of Fig. 13, 

Fig. 13 is a cross-sectional View of the nowable 
shuttle box, taken on line 3-3 of Fig. 12, 

Fig. 14 is a side end View of a loon equipped 
with my new warp stop motion, 

Fig. 15 is a detail cross-sectional view of the 
mirror arrangement, taken on line S-F5 of 
Fig. 14, 

Figs. 16 and 17 illustrate Warious positions of 
the members of the coupling between the electro 
magnet of the electro-optical System and the 
stopping mechanism, 

Fig. 8 is a diagrammatic perspective View of 
the shed and the mirror arrangement in the loon 
shown in Fig. 4, and 

Fig. 19 is a diagrammatic end elevation of the 
shed with floats. 

Referring now to Figs. 1-3, 30 generally indi 
cates the frame of a loom. A main shaft 32 
journalled in said frame 30 carries a tight pull 
ley 34 and a loose pulley 36. A belt 38 engaged 
with the tight pulley 34 and driven by a Suitable 
driving mechanism (not shown) Serves to rotate 
the main shaft 32 through the medium of the 
tight pulley. 

40 generally indicates the slay structure piv 
otally connected to the frame 30 at 42. On each 
side of the slay structure the forked end of a 
crank arm 44 is pivoted to the slay Sword 46 at 
48. The other end of each crank arm 44 is mov 
ably connected with a crank 50 of the main 
Shaft 32, so that a rotation of the main shaft 
causes reciprocatory movements of the Slay 
structure 40 about the pivot 42. The slay beam 
52, the shuttle box. 54, the reed 56 and the slay 
cap 58 are arranged in the slay structure in 
conventional manner. 
A gear 60 keyed to the main shaft 32 meshes 

with a gear 62 keyed to a picking shaft 64 jour 
nalled in the frame 38 of the loom. Said picking 
shaft 64 operates a conventional picking motion : 
(not shown), by means of which the shuttle 66 
is driven along the slay beam 52 from the Shuttle 
box at one end of the slay structure into the 
shuttle box at the other end of the slay structure. 
The belt 38 may be shifted from the tight 

pulley 34 to the loose pulley 36 and Vice Versa, 
by means of a belt shifter 68 connected to one 
end of a lever 70 pivotally mounted at 72 on a 
bracket 4 attached to the frame 30. The other 
end of said lever 70 passes through a slot 76 of 
a stopping handle 78 of resilient material having 
its lower twisted end Secured to the frame 30 by 
means of Screws 80. The upper end of Said stop 
ping handle 78 extends through an aperture 82 
of an extension 84 of a breast beam plate 86 
mounted on the frame 30. The aperture 82 
has a recess 88 with the edges 90 and 92 as best 
shown in Fig. 3. If it is desired to start the 
loom, the upper end of the stopping handle T8. 
is brought into said receSS 88 as shown in full 
lines in Fig. 3, whereby the belt shifter 68 is 
moved to bring the belt 38 in engagement With 
the tight pulley 34. The resiliency inherent to 
the stopping handle 78 causes a bearing of the 
upper end of the stopping handle against the 
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edges 90 and 92 of the recess. 88, so that the 
Stopping handle is locked in its position during 
normal Operation of the loon. 
A brake drum 94 is keyed to the main Shaft 

32. A brake Shoe 96 connected with a brake 
lever 98 is swingably mounted at 00. Said brake 
lever 98 is Subjected to the load of an adjustable 
Weight 2 and a tension spring 4 stretched 
between the free end of the brake lever and a 
stationary point 6. A rod 8 connected to 
the brake lever 98 has a hook 0 at its upper 
free end for engagement with a lug. 2 arranged 
on the stopping handle 78. When, during nor 
mal operation of the loom, the hook O and the 
lug 2 are engaged with each other as shown in 
Fig. , the brake Shoe 96 is disengaged from the 
brake drum 94 and the brake mechanism is ren 
dered inactive. 
A catching member or stop rod nib A is 

SWingably mounted on the stopping handle 78 
at 6. One end of said stop rod nib is movably 
connected with the upper end of a drop rod f8 
Slidably mounted in bearings 20 Secured to the 
frame 30. The lower end of said drop rod 8 
carries a lug 22 for engagement with a con 
trolling means 24. As best shown in Fig. 2, 
said controlling means 24 has the shape of a 
double armed lever SWingably mounted on a 
pivot 26 secured to the lower bearing 20. One 
end of Said double armed lever 24 may be en 
gaged with the lug 22, as shown in Fig. 1, in 
Order to hold the drop rod f8 in an elevated 
position, whereby the stop rod nib 4 is brought 
into the position shown in full lines and the 
Stopping mechanism is rendered inactive, as the 
free end of the Stop rod nib is out of the path of 
the OScillating slay structure 4. A pressure 
Spring 21 disposed between the other end of 
the double armed lever 24 and a plate 28 Se 
cured to the frame 30 tends to hold the lever 
24 in engagement with the lug. 22, so that the 
drop rod 8 and the Stop rod nib 4 are locked 
in their positions during the normal operation 
of the loom. 
When the lever 24 is disengaged from the lug 

22 in a manner to be described hereinafter, the 
drop rod 8 falls down until a stop 29 secured 
to the drop rod 8 abuts against the upper bear 
ing 20, whereby the stop rod nib 4 is swung 
into the position shown in dash and dotted lines 
in Fig. 1. Now, the stop rod nib f4 is in the 
path of the Slay beam 52, and the latter hits 
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the stop rod nib f f4 during its next forward 
movement as shown in dash and dotted lines, 
So that the Stopping handle 78 connected with 
the Stop rod nib 4 is moved in the direction 
of the arrow A as shown in Figs. 1 and 3. This 
movement of the Stopping handle 78 causes a 
disengagement of the latter from the edges 90 
and 92 of the recess 88, and, owing to the re 
siliency inherent to the stopping handle 78, the 
latter is moved in the oblong portion of the ap 
erture 82 against the edge 30. During this. 
movement of the stopping handle 18 into the 
position shown in dash and dotted lines in Fig. 3, 
the lever 7 is rotated about the pivot T2, whereby 
the belt shifter 68 is moved to bring the belt 38 
in engagement with the loose pulley 36. At the 
Same time, the hook O of the rod C8 is dis 
engaged from the lug f2 of the stopping handle 
78, So that the brake shoe 96 is engaged with 
the brake drum 94 by means of the spring G4 
and the Weight O2. Thus, the stopping mecha 
nism is rendered active and the loom is stopped. 
In order to render the stopping mechanism 
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active in the above described manner when the 
bobbin 32 of the shuttle 66 becomes exhausted 
and the shuttle is in the shuttle box 54, I pro 
vide the following electro-optical System. 
A bracket 34 is secured to the lower end of 

the slay sword 46 near the pivotal connection 
A2 between the slay structure and the frame 
St. The ends of said bracket 34 project on 
each side of the slay SWord. An electric light 
source 35 is mounted on one end of said bracket 
34, a photoelectric element or electric eye 38 

is mounted on the other end of said bracket. 
Thus, the light source and the electric eye are 
arranged in such a way, that their motion and 
vibration is reduced to a minimum. Prefer 
ably, means (not shown) are provided to adjust 
the positions of the light and the electric eye. 
Said light and said electric eye are arranged 
in suitable electric circuits & supplied With 
current by an electric source (not shown). Fur 
thermore, an electromagnet 42 is arranged in 
the electric circuit controlled by the electric eye 
38. If the electromagnet is excited upon clos 
ing of the electric circuit by the electric eye 
38, the lever 24 forming the armature of the 
electromagnet is attracted and becomes disen 

0 

gaged from the lug 22 of the drop rod 8, 
so that the loon is stopped in the manner de 
scribed above. 

Brackets 34 and 48 carrying optical means 
or mirrors i8 and 5 are mounted on the 
slay structure 4). Preferably means (not shown) 
are provided to adjust the positions of said mir 
rers. The bracket 46 is provided with a slot 
f52. As best shown in Fig. 8, the shuttle box 
5i, the shuttle 66 and a shuttle binder 54 piv 
otally connected to the shuttle box 54 in con 
ventional manner are provided with openings 
55, 58, 69, 62 registering with each other 
when the shuttle is in its end position in Said 
shuttle box. A light beam 64 emanating from 
the light source 35 is reflected by the first mir 
ror 48 and is directed through the register 
ing openings 56, 58, 60, 62 toward the sec 
ond mirror 50, when the space normally occu- 4 
pied by the cop or yarn 66 Wound on the bob 
bin 32 is empty. The beam reflected by the 
second mirror 59 is directed through the slot 
f53 toward the electric eye 38. 
As best shown in Fig. 8, the hollow bobbin 
32 is mounted on a spindle 68 of the shuttle 

65, and the mirrors 48, 59 and the openings 
56, 58, 69, 62 are arranged in such a way, 

that the light beam 64 is directed outside the 
bobbin 32 adjacent the surface thereof. 
cording to Fig. 9 illustrating an enlarged longi 
tudinal view of the bobbin 32 with the yarn 
286 wound on it the light beam 64 is directed 
through the space normally occupied by the yarn 
reserve 7) when the shuttle is in the shuttle. 
box. As long as the yarn reserve () is on the 
bobbin, the light beam is interrupted by the 
yarn reserve and cannot reach the electric eye. 
When after the unwounding of all of the yarn. 
65 and a portion of the yarn reserve to the 

bobbin becomes exhausted, the light beam may 
reach the electric eye 38, so that the electro 
magnet 42 is excited and causes the actuation 
of the stopping mechanism. 

Fig. 10 illustrates a different embodiment of 
a shuttle 2 with a bobbin 4. Wherein the 
shuttle has no spindle. In such a case the por 
tion of the bobbin 74 receiving the yarn re 
serve may be provided with openings 76 and 
78 capable of registering with openings 80, 82, 
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3. 
84, 86 of the shuttle 72, the shuttle box 188 
and the shuttle binder 90, so that the path 
of the light beam 64 is unobstructed when the 
yarn 66 and a portion of the yarn reserve are 
unwound from the bobbin. 

Fig. 1 illustrates a shuttle 92 with a tu 
bular cop. 94 held in the shuttle by a holder 
96 in a manner known per se. There is no 
bobbin in the shuttle. The shuttle 92 is pro 
vided with an oblong opening 91 on each side 
of the shuttle near the end of the cop which 
cannot be used for Weaving and must be thrown 
away as waste. The openings 97 register with 
openings of the shuttle box and shuttle binder 
When the shuttle is in its end position. As soon 
as the main portion of the cop f 94 and the first 
portion of the end of the cop is used up, the 
light beam may pass through the openings i97, 
so that the circuit of the electromagnet is closed 
by the electric eye and the loom is stopped. 

In order to prevent an actuation of the stop 
ping mechanism by the above described electro 
optical System when the shuttle with its bobbin 
or cop is not in the shuttle box associated with 
the electro-optical system and the path of the 
light beam would not be interrupted by the yarn, 
I provide timing means for rendering operative 
the electro-optical System only at recurring in 
tervals of the operation of the loom, i. e. at the 
intervals when the shuttle is in the shuttle box. 
In the embodiment shown in Figs, 1 and 2 said 
timing means comprise a switch 98 arranged 
in the electric circuit of the system and actu 
ated by a cam 200 keyed to the picking shaft 
64. A rod 292 carrying the bridge 204 of the 
Switch 38 is slidably mounted in bores of the 
arms of a bracket 208 attached to the frame of 
the loon. A piece 208 of insulating material 
is arranged between the bridge 204 and the rod 
202. A pressure spring 20 interposed between 
the lower arm of the bracket 26 and a collar 
22 secured to the rod 292 tends to hold the 
switch 98 in open position and to urge the 
upper end of the rod 282 against the cam 20. 
The cam 280 is arranged in such a manner, 
that its raised portion moves the rod 202 down 
Ward against the action of the spring 28 dur 
ing the interval when the shuttle is in the shut 
tle box. The downward movement of the rod 
22 causes a closing of the circuit by the switch 
98, so that the electro-optical system is ren 
dered operative at each time when the shuttle 
is in the box. As long as the switch is in the 
Open position shown in Figs. 1 and 2, the circuits 
are interrupted and the electro-optical system 
is rendered inoperative, so that the weft stop 
notion cannot cause a stoppage of a loom when 
the shuttle is not in the shuttle box. 

Instead of arranging a timing switch in the 
electric circuit of the electric light, and/or elec 
tric eye, various different timing means could be 
used. For example, as shown in Fig. 4, an inter 
rupting means or a lever 24 provided with an 
extension 29 could be pivotally mounted on the 
frame 3 at 28. A tension spring 220 stretched 
between the lever 214 and a stationary point 222 
tends to urge the lever 24 against a calm 224 
keyed to a shaft 226 rotating at the same speed 
as the picking Shaft. The can 224 has a round 
portion 228 and a flattened portion 238. As long 
as the round portion is in engagement with the 
lever 24, the extension 26 of said lever is held 
in the path of the light beam 64 as shown in 
Fig. 4, so that the latter is interrupted and the 
electro-Optical System is rendered: inoperative. 



4. 
During this interval when the shuttle is in the 
shuttle box, the flattened portion 230 of the cam 
224 comes in engagement with the lever 24, so 
that the extension 26 comes out of the path of 
the beam 64 and the electro-optical system is 
rendered operative. 
The operation of above described weft stop 

motion is as follows: During the normal oper 
ation of the loom, the lever 24 is in engage 
ment With the lug 22 to hold the stop rod nib 

4 out of the path of the oscillating slay struc 
ture 40 as shown in full lines in Fig. 1. The elec 
tro-optical system f36, 38, 40, 42, 48, 50 is 
rendered operative by the timing switch 98 at 
recurring intervals of the operation of the loom 
When the shuttle is in the shuttle box. As long 
as sufficient yarn is on the cop or bobbin in the 
shuttle, the path of the light beam 64 is inter 
rupted by the yarn when the shuttle is in the 
shuttle box and the electromagnet 42 is not ex 
cited. When, however, the cop or bobbin becomes 
exhausted and a portion of the yarn reserve is 
used up, the light beam 64 projected from the 
light source 36 reaches the electric eye 38 when 
the shuttle is in the shuttlebox, whereupon the 
electric circuit of the electromagnet 42 is closed 
by Said electric eye and the lever 24 is disen 
gaged from the lug 22 by the action of the 
electromagnet, so that the stop rod nib 4 is 
brought into the path of the oscillating slay 
Structure 40 and the stopping mechanism is ren 
dered active. The portion of the yarn reserve 
still left on the bobbin is sufficient to permit the 
performance of a few more picks after the abut 
ment of the slay beam 52 against the stop rod 
nib it. After the stoppage of the loom, the op 
erator may replace the shuttle with the exhausted 
bobbin by a shuttle with a full bobbin. 

Figs. 5 and 6 illustrate the application of my 
weft protector mechanism to a loom equipped 
With an automatic shuttle change motion. 

According to Figs. 5 and 6, the main shaft 32 
carries a tight pulley 34, a first loose pulley 36 
and a second loose pulley 232. A pinion 234 se 
cured to the Second loose pulley 232 and loosely 
arranged on the main shaft 32 meshes with a 
gear 236 keyed to a shaft 238 journalled in a 
bearing 239 secured to the frame 30 of the loom. 
Said gear 236 carries the cams 240 and 242 for 
the actuation of the automatic shuttle change 
motion proper (not shown in the drawings). 
The slay structure 40 pivoted to the frame 30 

at 2 is driven by the main shaft 32 through the 
medium of the crank mechanism 44, 50. 
The position of the stop rod nib i? a pivoted to 

the stopping handle 8 at 6 is controlled by 
the drop rod if 8 locked in its position by the 
lever 24 forming the armature of the electro 
magnet 42. 
The upper portion of the stopping handle 78 

extends through an aperture 244 of a plate 246 
mounted on the frame of the loom. During nor 
mal operation of the loom, the stopping handle is 
engaged with a recess 248 of said aperture. One 
end of a link 258 is pivoted to an arm 252 mount 
ed on the St.Cpping handle 78, the other end of 
said link 250 is pivotally connected with a lever 
254 pivoted to a bracket 256 at 257. The free end 
of the lever 256 carries the belt shifter 63. 
The arrangement of the electro-optical sys 

tem 34, 36, 38, 40, 42, f43, 50 and of the 
registering openings 56, 58, 69, 62 is the same 
as in the embodiment of the loom shown in Figs. 
1, 2 and 8. The timing Switch 98 arranged in 
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2,279,675 
the circuits of the electro-optical system is actu 
ated by the cam 200 keyed to the picking shaft 
64 driven by the gears 60 and 62 meshing with 
each other. 
The operation of the weft protector mechanism 

is as follows: As soon as the bobbin 32 becomes 
exhausted and the path of the light beam 64 is 
unobstructed when the shuttle 66 is in the shuttle 
box 54, the electric eye f38 closes the circuit of 
the electromagnet 42, so that the latter is ex 
cited and causes a disengagement of the lever 
24 from the lug 22 of the drop rod 8. Upon 

falling down of the drop rod 8 thus released, 
the stop rod nib f4 is brought into the path of 
the slay beam 52 as shown in dash and dotted 
lines in Fig. 5, whereby the automatic shuttle 
change motion is rendered active. Now, when 
the slay beam 52 hits the stop rod nib f4 during 
the next forward movement, the stopping handle 
8 is moved in the direction of the arrow B (Fig. 

6), so that it is disengaged from the recess 248. 
Owing to the resiliency inherent to the stopping 
handle 78, the latter is subsequently moved 
against the side edge 258 of the aperture 244, 
whereby the lever 254 is swung about the pivot 
25 and the belt shifter 68 moves the belt 38 to 
come in engagement with the second pulley 232 
actuating the automatic shuttle change motion 
through the medium of the pinion 234 and gear 
236. After the performance of one rotation, the 
gear 236 automatically returns the stopping 
handle into the recess 28 by a cam and suitable 
linkage connection (not shown). Thus, the shut 
tle with the exhausted bobbin is automatically 
replaced by a shuttle with a full bobbin and the 
operation of the loom is continued. 

It may be mentioned that Figs. 5 and 6 also 
illustrate means for stopping the loom when the 
shuttle does not reach the box. For this pur 
pose a bell-crank lever 260 is pivotally mounted 
On the Slay structure at 262. The upper arm of 
Said bell-crank lever 260 is in engagement with 
the shuttle binder 54. When a shuttle is in 
the shuttle box, the bell-crank lever 26) is in the 
position shown in full lines in Fig. 5, so that the 
lower projecting arm of the bell-crank lever can 
not hit an arm - 264 pivotally mounted on the 
frame at 266, when the slay is moved into its 
forward end position. If, however, the shuttle 
does not reach the shuttle box, the shuttle binder 
is in a position extending further inward into the 
Shuttle box and, as the upper arm of the bell 
Crank lever follows the shuttle binder, the lower 
arm of Said bell-crank lever comes into the posi 
tion shown in dash and dotted lines. Now, the 
lower arm of the bell-crank lever hits the arm 
264, during the next forward movement of the 
slay, whereby a hook-shaped member 268 con 
nected to an extension of the arm 264 is swung 
about the pivot 266 and covers the portion 269 
of the aperture 244. At the same time, a lug 
2 arranged on the arm 264 abuts against a lug 
272 of the stopping handle 78, so that the latter 
is moved in the direction of the arrow B. Now, 
the movement of the stopping handle 78 in the 
oblong portion of the aperture 244 is limited by 
the edge 274 of the hook 268 covering the portion 
269 of the aperture. Therefore, the belt shifter 
68 is moved only to such an extent, that the belt 
38 comes in engagement with the first loose pull 
ley 36 permitting the stoppage of the loom. As, 
under these circumstances, the belt 38 is not 
brought in engagement with the second loose 
pulley 232, the automatic shuttle change mo 
tion is not actuated. 
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Fig. 7 illustrates the application of my weft 

protector mechanism to a loom equipped with 
an automatic weft supply motion or automatic 
bobbin change motion. Only the electromagnet 
42 of my electro-optical system is shown in Fig. 

7. The arrangement of the parts of the electro 
optical system is substantially the same as that 
of the parts of the electro-optical system shown 
in Figs. 1 and 2 with the only exception of the 
arrangement of the electromagnet 42 at a dif 
ferent place of the frame 30. The lever 24 
forming the armature of the electromagnet 32 
is in engagement with a lug 276 arranged on a 
drop rod 278. The upper end of the drop rod 
278 is pivotally connected to one end of a Weft 
nib 280 pivoted to one arm of a bell-crank han 
mer-lever 282. During normal operation of the 
loom, the lever 24 holds the drop rod 28 and 
the weft nib 289 in the position shown in full 
lines in Fig. 7. If, however, the bobbin in the 
shuttle becomes exhausted, the electro-optical 
system causes an excitement of the electromagnet 

2 as described in connection with the embodi 
ment shown in Figs. 1 and 2, so that the lever 
23 is disengaged from the lug 276 and the weft 
nib 28S is brought into the position shown in 
dash and dotted lines. Now, the weft nib 280 
is in the path of a frog 286 arranged on the slay 
structure 30, and the frog hits the weft nib dur 
ing the next backward movement, of the slay 
structure, whereby the hammer 282 is rotated 
about its pivot 238 for driving a fresh bobbin. 288 
from the Supply support 3 into the shuttle 66 
and expelling the exhausted bobbin 32 from the 
shuttle through an opening 292 at the same 
time. 

FigS. 12 and 13 illustrate the application of my 
Weft protector mechanism to a loom having a 
box motion. In the embodiment shown in said 
figures, the movable shuttle box 23 has two com 
partinents 29S and 228. The compartment, 296 
serves to receive the shuttle 393 with the bobbin 
32, and the compartment 298 serves to receive 
the Shuttle 384 With the bobbin 36. A shuttle 
binder 38 pivoted to the shuttle box 294 at 3S 
and subjected to the action of a spring 3:2 co 
operates with the shuttle 39, and a similar shut 
tle binder 3:4 cooperates with the shuttle 34. 
A conventional nechanism (not shown) is pro 
vided for causing timed automatic shifting move 
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ments of the shuttle box 284 relative to the slay . 
4, so that either the compartment 295 or the 
compartment 298 is brought into a position per 
nitting the respective shuttle 3 or 34 to move 
along the say. According to Fig. 12, the shuttle 
box 393 is in Such a position, that a picker (not 
shown) extending through a slot 36 of the slay 
4 may cooperate with the shuttle 39 for actu 
atting same. The compartment 295, the shuttle 
3; and the shuttle binder 33 have openings 
318, 322, 322, 324 registering with the slot 346 
of the slay when the shuttle box is in the position 
shown in Fig. 2 and the shuttle 35 is active. 
The compartment, 298, the shuttle 384 and the 
shuttle binder 3 E3 have openings 326, 328, 330, 
332 which may register with the slot 38 of the 
slay, when the shuttle box is in its elevated posi 
tion so as to render the shuttle 34 active. The 
electro-optical system is arranged in Such a way, 
that the light, beam is 4 may pass through the 
slot 36, so that the Weft protector mechanism 
is controlled by the yarn of the active shuttle. 
If desired, however, the electro-optical system 
could be arranged in such a way, that the light 
beam may pass through an aperture 334 of the 
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5 
slay 40 and the openings 326, 328, 330, 332, so 
that the weft protector mechanism is controlled 
by the yarn of the inactive shuttle. In the em 
bodiment shown in Fig. 12, the movable shuttle 
box has only two compartments; my weft pro 
tector mechanism, however, could also be applied 
to looms with a movable shuttle box having more 
than two compartments. Moreover, my Weft 
protector mechanism may be used in looms with 
movable shuttle box, in which shuttles without 
spindles as shown in Fig. 10 or shuttles with 
tubular cops as shown in Fig. 11 are used. Fur 
thermore, my weft protector mechanism may be 
applied to looms with a box motion at each side 
of the slay. Furthermore, it may be pointed out, 
that the weft protector mechanism applied to a 
loom having one or more box motions may be 
utilized to control a stopping mechanism as shown 
in Figs. 1 and 2 or to control an automatic shut 
tle change motion as shown in Figs. 5 and 6 or to 
control an automatic Weft supply motion as 
shown in Fig. 7. - - 

FigS. 14-19 illustrate my protector mechanism 
in the form of a Warp stop motion. As an ex 
ample, this warp stop motion is shown in com 
bination. With a loom of a different type. This 
loom has a shaft 336 journalled in bearings 338 
and 348 mounted on the frame 342. Said shaft 
338 carries a loose pulley 344 engaged with a 
driving belt 346. 
arranged on the shaft 336. One member of said 
clutch is loosely arranged on the shaft and is . 
connected with said loose pulley 344. The other 
member of said clutch is keyed to the shaft 336. 
A lever 35 pivoted to the frame 342 at 352 is 
pivotally connected with a member 35A slidably 
arranged on the shaft. 336 and associated with 
one member of the clutch. The lever 350 serves 
to engage the members of the clutch With each 
other or to disengage same from each other. 
Furthermore, a brake drum 356 embraced by a 
brake band 358 is keyed to the shaft 336. A 
bevel gear 360 secured to the shaft 336 meshes. 
with a compound gear 362 keyed to the picking . 
shaft 364. Said compound gear 362 in turn 
meshes with a spur gear 366 keyed to a shaft. 
368 operatively connected with the slay struc 
ture (not shown) by a crank mechanism (not 
shown). Said shaft 368 also carries an eccen 
tric drive 379 operatively connected with a rod. 
372 slidably arranged in a bearing 374. Thus, 
a rotation of the shaft 338 causes a back and 
forth movement of the rod 372 in the direction 
of the arrows C and D. An element 36 provided 
with a hook 38 is adjustably connected to the 
red 32 by means of a screw and slot connection 
388. Said element 376 forms one member of a 
coupling. The other member of the coupling 
consists of an element 382 provided with a hook. 
384 and pivotally connected with one end of a 
rod 386 slidably arranged in a bearing 388. The 
other end of the rod 386 is pivoted to one end of 
a link 399. The other end of Said link. 39) is: 
hinged to a rod 392 at 394. Said rod 392 is 
slidably arranged in a bearing 396. The upper. 
end of the rod 392 extends through an aperture 
of the breast, beam plate 400. A pressure spring 
42 arranged between the bearing 396, and a col 
lar 44 secured to the rod 392 tends to urge a 
lug 486 arranged on the rod 392 against the 
breast beam plate 489, so that the rod 392 is 
locked in its position during normal operation 
Of the loom. The rod 392 carries a cann 48. 
adapted to cooperate with one arm of a double. 
armed lever 410 pivoted to the frame at 4t 2. 

Furthermore, a clutch 348 is 
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Said arm of the lever 40 is connected with a 
starting handle 44 by a pin and slot connection 
46. The starting handle 44 is pivotally 
mounted on the frame at 48. The other arm 
of the lever 4 0 is hinged to one end of a rod 
420. The other end of said rod 420 is hinged 
to the lever 350 actuating the clutch 348. A 
Spring arrangement 422 tends to hold the lever 
350 in either one of its end positions for engage 
ment or disengagement of the members of the 
clutch 348. The lower end of the rod 392 is 
hinged to the front portion of a foot lever 424 
pivoted to the frame at 426 and connected with 
the brake band 358 by a link 428. As long as, 
during normal operation of the loom, the mem 
bers 376 and 382 of the coupling do not come in 
Operative engagement with each other when the 
rod. 372 moves in the direction of the arrow C, 
the rod 392 remains in its locked position shown 
in Fig. 14. If, however, as will be described 
hereinafter, the members 376 and 382 of the cou 
pling come in operative engagement with each 
other when the rod 32 noves in the direction of 
the arrow C, the link 390 is drawn in the same 
direction, so that the lug 406 becomes disengaged 
from the breast beam plate 400 and the spring 
402 moves the rod 392 in upward direction. 
Thus, the cam 408 Swings the lever 40 about its 
pivot 42, whereby the starting handle 44 
comes into the position shown in dash and dot 
ted lines and the lever 350 is rocked about its 
pivot 352 by means of the rod 420, so that the 
members of the clutch 348 are disengaged. At 
the same time, the rod. 392 swings the foot lever 
about the pivot 426, so that the brake band 358 
is tightened and the loom is stopped. 
As pointed out above, the engagement of the 

coupling members 36 and 382 during a stroke 
of the rod 372 in the direction of the arrow C 
Causes a stoppage of the loom, and this engage 
ment is controlled by an electro-optical system 
in dependence of a change of the arrangement 
of the warp yarns 428 due to a breakage of one 
or several warp yarns or to the formation of a 
float as diagrammatically indicated by 439 in 
Fig. 19. The electro-optical system includes a 
light source 432, a photoelectric element, or elec 
tric eye 434 and an electromagnet 436 mounted 
On Suitable places of the frame 342 and arranged 
in suitable electric circuits 438. Preferably, the 
light source 432 and the electric eye 434 are ad 
justably mounted on the frame. Furthermore, 
four mirrors 440, 442, 444, 446 are adjustably 
mounted by means of universal joints 447 on 
brackets 448 attached to the frame of the loom. 
The light source, the mirrors and the electric 
eye are arranged in Such a way, that a light 
beam 45 emanating from the source 432 is di 
rected by the mirror 440 through the open shed 
452 near the front corner 454 thereof, whereupon 
it is reflected by the mirror 442 to the mirror 
444, which reflects the beam through the open 
shed 452 near the rear corner 456 thereof to 
the mirror 446 directing the beam to the elec 
tric eye 434. If the shed is clear, the beam 450 
is uninterrupted and the electric circuit of the 
electromagnet 436 controlled by the electric eye 
434 is closed, so that the excited electromagnet 
holds the member 382 in the elevated position 
shown in Fig. 14 and prevents an engagement of 
the members 36 and 382. With each other. If, 
however, the beam 450 is interrupted by a broken 
warp yarn or a float 430 in the shed and does 
not reach the electric eye 434, the circuit of the 
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gized, so that the member 382 may drop into 
the position shown in dash and dotted lines in 
Fig. 17, whereby the members 376 and 382 are 
engaged with each other during the next stroke 
of the rod 372 in the direction of the arrow C 
and the loom is stopped as described above. 

In Fig. i8, 458 generally indicates the Warp 
beam, 460 generally indicates the harness, and 
462 generally indicates the cloth beam. The 
harness 460 serves to change the shed at timed 
intervals in a manner known per se. During 
the changing of the shed, the shed is closed for 
a certain time interval, so that the light beam 
450 projected from the source 432 is interrupted 
by the warp yarns at this particular time inter 
val, although no disturbance of the warp yarn. 
arrangement requiring a stoppage of the loom 
has taken place. As will be described herein 
after, however, the timing means comprising the 
eccentric drive 30 and the coupling 376, 378, 
380, 382 arranged between the electromagnet 436 
and the stopping mechanism 392, 420, 350, 348, 
424, 356, 358 render the electro-optical system 
operative only at the intervals when the shed 
is open, so that the stopping mechanism cannot 
be actuated by the electro-optical system at the 
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intervals when the shed is closed. Fig. 16 illus 
trates the member 36 in its right-hand end 
position, wherein the hook 378 of the member 
35 locks the member 382 forming the armature 
of the electromagnet 436 in its raised position, so 
that the armature 382 cannot drop, although the 
electromagnet 436 is deenergized due to an inter 
ruption of the light beam by the Warp yarns of 
the closed or substantially closed shed. During 
the rotation of the shaft 338, the member 376 is 
moved in the direction of the arrow D. Shortly 
before the hook 38 becomes disengaged from 
the hook 384, the shed is opened, and the elec 
tromagnet is excited when the shed is clear. If 
the electromagnet is not strong enough to attract 
its armature 382, the latter may drop into the 
position shown in dash and dotted lines in Fig. 
17. At this time, however, the stopping mecha 
nism is not actuated, as the member 376 is still 
moved in the direction of the arrow D. When 
the member 37 S reaches the left-hand end posi 
tion as shown in Fig. 17, it abuts against the 
member 382 and lifts same against the electro 
magnet 436 into the position shown in full lines 
in Fig. 17. Now, when the shed is clear, the 
electromagnet is excited and holds the member 
382 in the elevated position, so that the hooks 
378 and 384 are not engaged with each other and 
the stopping mechanism is not actuated during 
the return movement of the member 376 in the 
direction of the arrow C. The shed is closed or is 
substantially closed, shortly after the hook 38 of 
the member 376 has come below the hook 384, 
So that during the second portion of the return 
movement of the member 376 the electromagnet 
is mechanically locked in its position and the 
electro-optical System is rendered inoperative. 
Of course, any other timing means could be used 
to render the electro-optical system operative 
only at the intervals when the shed is open. 
The operation of my warp stop motion is as 

follows: The mirrors 440, 442, 444, 446, the light 
source 432 and the electric eye 434 are adjusted 
in Such a way, that the light beam. 450 passes 
through the shed as near as possible to the 
corners thereof. The nearer the light beam to 
the corner, the more sensitive the warp stop 
motion. Furthermore, the member 376 is ad 

electromagnet is open and the latter is deener- 75 justed relatively to the rod 372 in accordance 
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with the operation of the shed notion. During 
normal operation of the loom, the light beam 
459 passes through the open shed and the elec 
tric eye 434 closes the electric circuit of the 
electromagnet 436, so that the latter is excited 
and prevents an operative engagement of the 
members 36 and 382 of the coupling. AS SOOn 
as a Warp yarn of Warp yarns break or a float is 
formed, the light beam is interrupted by the 
yarn or float when the shed is open, so that the 
electric circuit of the electromagnet is inter 
rupted by the electric eye and the member 382 
comes in engagement with the member 36 for 
an actuation of the stopping mechanism during 
the stroke of the member 376 in the direction of 
the arrow C. 
I have described preferred embodiments of my 

invention, but it is clear that numerous changes 
and omissions may be made without departing 
from the spirit of my invention. For example, 
my warp stop motion could be applied to a loom 
of the type shown in Figs. 1-6, or my Weft pro 
tector mechanism could be applied to a loom of 
the type shown in Fig. 14. Moreover, Iny pro 
tector mechanism could be applied to loorins of 
different types not shown in the drawings, for ex 
ample it could be applied to circular looms, 
Furthermore, my protector mechanism could be 
combined with ainy other type of stopping mech 
anism or automatic change motion. It is under 
stood, however, that the scope of my invention 
is not limited to the described and illustrated 
combination of a protector mechanism with a 
loom, but that the protector mechanism per se 
also has inventive merits. While in the drawings 
the arrangement of a coupling between the elec 
tromagnet and the stopping mechanism is shown 
"only in the embodiment of a warp stop motion, 
such a coupling or a different type of a coupling 
could also be arranged in a Weft protector mech 
anism. Furthermore, the electromagnet of my 
electro-optical System could be replaced by a 
solenoid and could be used in combination with 
different types of means for releasing the stop 
ping mechanism or automatic change motion. 
Instead of the embodiment of timing means 
shown in the drawings for rendering operative 
the electro-optical System at recurring intervals 
of the operation of the loom, any other suitable 
timing means could be used. Under certain cir 
cumstances the light source and the electric eye 
may be arranged in such a way that optical 
means for reflecting the light beam may be 
omitted. Instead of the mirrors shown in the 
drawings other optical means, such as prisms : 
or the like, may be used for directing the light 
beam. If desired, the electro-optical system of 
the warp stop motion may be arranged in Such 
a way that the light beam passes through the 
shed only near one corner thereof. Moreover, 
my new Warp stop motion may be used in con 
bination with a conventional Warp stop motion 
having drop wires placed on the warp yarns. 
Furthermore, my electro-optical system may be 
used to control the operation of a loom in de 
pendence of changes of the yarn arrangement 
other than the described weft breakage, warp 
breakage or formation of a float. 
What I claim is: 
1. In combination with a loon having a shed 

ding motion: a warp and float stop notion: said 
stop motion comprising photo-electric means for 
detecting the inside of the open shed; a stop 
ping mechanism associated with said photo-elec. 
tric means, said photo-electric means comprising 
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electric circuits including a photo-electric ele 
ment, a source of light arranged to project a 
beam upon said photo-electric element, and elec 
tric means for actuating said stopping mecha 
nism, said Source of light and Said photo-electric 
element being arranged in Such a Way as to direct. 
the path of the beam through the open shed; 
said photo-electric means becoming effective to 
render active said stopping mechanism when the 
beain is interrupted by Warp yarn in its path; 
and timing means acting in timed relation with 
the changing of the shed to prevent the photo 
electric means from becoming effective When the 
shed is substantially closed. 

2. In combination. With a loon having a shed 
ding motion: a warp and float stop motion: said 
stop motion comprising photo-electric means for 
detecting the inside of the open shed; a stopping 
mechanism aSSociated with said photo-electric 
means; said photo-electric means comprising 
electric circuits including a photo-electric ele 
ment, a Source of light arranged to project a 
beam upon said photo-electric element, and elec 
tric means for actuating said stopping mecha 
nism; Optical means in the path of the beam 
for directing same; said source of light, said 
optical means, and said photo-electric element 
being arranged in Such a Way as to direct the 
path of the beam through the open shed; said 
photo-electric means becoming effective to ren 
der active said stopping mechanism when the 
beam is interrupted by Warp yarn in its path; 
and timing means acting in timed relation with 
the changing of the shed to prevent the photo 
electric means from becoming effective when the 
shed is Substantially closed. 

3. In combination with a loon having a shed 
ding motion: a warp and float stop motion: said 
stop motion comprising photo-electric means for 
detecting the inside of the open shed; a stopping 
mechanism aSSociated with said photo-electric 
means; Said photo-electric means comprising 
electric circuits including a photo-electric ele 
ment, a Source of light arranged to project a 
bean upon said photo-electric element, and elec 
tric means for actuating said stopping mecha 
nism; Said source of light and said photo-elec 
tric element being arranged in such a Way as 
to direct the path of the beam through the open 
shed near a corner thereof; said photo-electric 
means becoming effective to render active said 
Stopping mechanism when the beam is inter 
rupted by Warp yarn in its path; and timing 
means acting in timed relation with the chang 
ing of the shed to prevent the photo-electric 
means from becoming effective when the shed 
is substantially closed. 

4. In combination with a loom having a shed 
ding motion: a Warp and float stop motion: said 
stop motion comprising photo-electric means for 
detecting the inside of the open shed; a stopping 
mechanism associated with said photo-electric 
means; said photo-electric means comprising 
electric circuits including a photo-electric ele 
ment, a source of light arranged to project a 
beam upon said photo-electric element, and elec 
tric means for actuating said stopping mech 
anism; Said source of light and said photo 
electric element being arranged in such a way 
as to direct the path of the beam through the 
open shed near both corners thereof; said photo 
electric means becoming effective to render active 
Said stopping mechanism when the beam is inter 
rupted by warp yarn in its path; and timing 
means acting in timed relation with the chang 
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ing of the shed to prevent the photo-electric 
means from becoming effective when the shed 
is Substantially closed. 

5. In combination with a loom having a shed 
ding motion: a Warp and float stop motion: Said 
stop motion comprising photo-electric means for 
detecting the inside of the open shed; a stopping 
mechanism aSSociated with said photo-electric 
means, said photo-electric means comprising 
electric circuits including a photo-electric ele 
ment, a source of light arranged to project a 
beam upon said photo-electric element, and elec 
tric means for actuating said stopping mech 
anism; optical means in the path of the beam 
for directing same; said source of light, said 
optical means, and said photo-electric element 
being arranged in such a way as to direct the 
path of the beam through the open shed near 
both corners thereof; said photo-electric means 
becoming effective to render active said stopping 
mechanism when the beam is interrupted by 
Warp yarn in its path; and timing means acting 
in timed relation with the changing of the shed 
to prevent the photo-electric means from becom 
ing effective when the shed is Substantially closed. 

6. In combination with a loom having a shed 
ding motion: a warp and float stop motion: Said 
stop motion comprising photo-electric means for 
detecting the inside of the open shed; a stopping 
mechanism associated with said photo-electric 
means; said photo-electric means comprising 
electric circuits including a photo-electric ele 
ment, a source of light arranged to project a 
beam upon said photo-electric element, and elec 
tric means for actuating said stopping mech 
anism; said source of light and said photo-elec 
tric element being arranged in such a way as to 
direct the path of the beam through the open 
shed; means for adjusting the path of the beam; 
said photo-electric means becoming effective to 
render active said stopping mechanism. When the 
beam is interrupted by warp yarn in its path; 
and timing means acting in timed relation with 
the changing of the shed to prevent the photo 
electric means from becoming effective when the 
shed is substantially closed. 

7. In combination with a loom having a shed 
ding motion: a warp and float stop motion: Said 
stop motion comprising photo-electric means for 
detecting the inside of the open shed; a stopping 
mechanism associated with said photo-electric 
means; said photo-electric means comprising 
electric circuits including a photo-electric ele 
ment, a source of light arranged to project a 
beam upon said photo-electric element, and elec 
tric means for actuating said stopping mecha 
nism; optical means in the path of the beam for 
directing same; said source of light, said optical 
means, and said photo-electric element being 
arranged in such a way as to direct the path of 
the beam through the open shed near both cor 
ners thereof; means for adjusting the path of 
the beam; said photo-electric means becoming 
effective to render active said stopping mecha 
nism when the beam is interrupted by a warp 
yarn in its path; and timing means acting in 
timed relation with the changing of the shed 
to prevent the photo-electric means from be 
coming effective when the shed is substantially 
closed. 

8. In combination with a loom having a shed 
ding motion: a warp and float stop motion: Said 
stop motion comprising photo-electric means for 
detecting the inside of the open shed; a stop 
ping mechanism associated with said photo 
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electric means; said photo-electric means com 
prising electric circuits including a photo-elec 
tric element, a Source of light arranged to pro 
ject a beam upon said photo-electric element, and 
electric means for actuating said stopping mech 
anism; Said Source of light and said photo-elec 
tric element being arranged in such a way as to 
direct the path of the beam through the open 
Shed; Said photo-electric means becoming effec 
tive to render active said stopping mechanism 
when the beam is interrupted by Warp yarn in 
its path; and timing means acting in timed rela 
tion with the changing of the shed for interrupt 
ing the electric circuits of the photo-electric 
means when the shed is substantially closed so 
as to prevent the photo-electric means from be 
coming effective when the shed is substantially 
closed. 

9. In combination with a loom having a shed 
ding motion: a warp and float stop motion: said 
Stop motion comprising photo-electric means for 
detecting the inside of the open shed; a stop 
ping mechanism associated with said photo 
electric means; said photo-electric means con 
prising electric circuits including a photo-electric 
element, a Source of light arranged to project a 
bean upon said photo-electric element, and 
electromagnetic means for actuating said stop 
ping mechanism; said source of light and said 
photo-electric element being arranged in such 
a Way as to direct the path of the beam through 
the Open shed; said photo-electric means becom 
ing effective to render active said stopping mech 
anism when the beam is interrupted by warp 
yarn in its path; locking means for locking said 
electromagnetic means; and timing means act 
ing in timed relation with the changing of the 
shed for rendering inactive said locking means 
When the shed is open so as to render the photo 
electric means operative when the shed is open. 

10. In combination with a loom having a 
shedding motion: a warp and fioat stop motion: 
said stop motion comprising photo-electric means 
for detecting the inside of the open shed; a stop 
ping mechanism; controlling means associated 
With the stopping mechanism for rendering same 
inactive during normal operation of the loom; 
Said photo-electric means comprising electric 
circuits including a photo-electric element, a 
Source of light arranged to project a beam upon 
Said photo-electric element, and electromagnetic 
means for actuating said controlling means to 
render active said stopping mechanism; said 
Source of light and said photo-electric element 
being arranged in such a way as to direct the 
path of the beam through the open shed; said 
photo-electric means becoming effective to actu 
ate said controlling means when the beam is 
interrupted by warp yarn in its path; a coupling 
arranged between said electromagnetic means 
and said controlling means; means normally 
holding the members of the coupling in inoper 
ative disengaged position; and timing means 
acting in timed relation with the changing of 
the shed for permitting an operative engagement 
of the members of said coupling when the shed 
is open. So as to render operative the photo-elec 
tric means when the shed is open. 

11. In combination with a loom having a 
shedding motion: a warp and float stop motion: 
said stop motion comprising photo-electric 
means for detecting the inside of the open shed; 
a stopping mechanism; controlling means asso 
ciated with the stopping mechanism for render 
ing Same inactive during normal operation of the 
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loom; said photo-electric means comprising elec 
tric circuits including a photo-electric element, 
a Source of light arranged to project a beam upon 
said photo-electric element and electromagnetic 
means for actuating said controlling means to 
render active said stopping mechanism; said 
source of light and said photo-electric element 
being arranged in such a way as to direct the 
path of the beam through the Open shed; said 
photo-electric means becoming effective to actu 
ate said controlling means when the beam is 
interrupted by Warp yarn in its path; a coupling 
Comprising a first and a second hook-like mem 
ber; and an eccentric drive acting in timed rela 
tion. With the changing of the shed; the first 
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coupling member being connected to said con- . . 
trolling means and forming the armature of Said 
electromagnetic means; the second coupling be 
ing connected to said eccentric drive for the per 
formance of reciprocating movements; the hooks 
of Said coupling members contacting each other 
in inoperative disengaged position. When the shed 
is closed and permitting an operative engage 
ment of the coupling members when the shed is 
Open. So as to render operative the photo-electric 
means when the shed is open. 

12. A loom as claimed in claim 11 comprising 
an adjustable connection between the second 
member of the coupling and the eccentric drive. 

ALFRED S. GUTMAN. 


