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This invention relates to looms for weaving and more 
particularly resides in an apparatus for controlling the 
position of the beat line during the Weaving operation 
which comprises a warp thread advancing mechanism 
which has an element that may be controlled to vary the 
rate of advance of the warp threads, a member for detect 
ing the position of the beat line, and a control circuit 
responsive to said detecting member which controls said 
element, whereby the element is responsive to beat line 
position. v 

In weaving fine mesh wire cloth, such as Fourdrinier 
wires, it is imperative that the beat line be held within a 
predetermined range of positions at all times. A lay will 
transmit varying impact forces when it is stopped at dif 
ferent points along its path of travel, and hence if the 
beat line is permitted to shift the force imparted to the 
cloth will vary. Spacing between weft threads will ac 
cordingly vary and uneven cloth will result. Hence, in 
order to achieve uniformity in the woven cloth the lay 
must strike the beat line at approximately the same point 
in its travel during each beat. In the past, it has been 
usual for the loom operator to shut down the machine 
and carefully measure the position of the beat line at fre 
quent intervals. Both the shutdown time of the machine 
and the operator's labor consumed in carrying out this 
measurement were costly factors in the weaving opera 
tion. The present invention, on the other hand, provides 
a means for automatically positioning the beat line within 
preselected limits by increasing or decreasing the rate of 
advance of the threads. When the beat line shifts in the 
direction of the cloth roll, in which condition the work 
is said to be too low, the apparatus of the invention oper 
ates to decrease the rate of advance of the threads, and 
when the beat line shifts toward the warp roll such that 
the work is too high the rate of advance is increased. In 
addition, the present invention contemplates the provision 
of means for stopping the loom operation in the event 
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that the beat line should shift in either direction beyond 
certain predetermined points. While various tolerances 
may be suitable depending on the weaving operation, the 
present invention has been employed to automatically 
hold the beat line within a range of a thirty-second of an 
inch, which has been found to be a satisfactory range in 
the manufacture of most Fourdrinier wires. At the same 
time it will operate to stop the loom if through unexpected 
loom failure or operator error the beat line should shift 
outside of the preselected range, for example, a range of 
one-eighth of an inch. 

It is an object of this invention to provide a control 
over the position of the beat line wherein the beat line 
is automatically positioned as the weaving process is 
carried out. 

It is another object of this invention to control the posi 
tion of the beat line by an apparatus which may be 
adapted for use on conventional looms. 

It is another object of this invention to provide an 
apparatus for controlling the position of beat lines where 
in the rate of movement of the warp threads is regulated, 
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It is another object of this invention to provide an 

automatic beat line positioning apparatus in which the 
tension on the warp threads remains substantially constant 
during periods of adjustment of the beat line. 

It is another object of this invention to provide an ap 
paratus for controlling the position of the beat line which 
will operate to automatically shut down the loom when 
the position of the beat line is shifted outside of certain 
preselected limits. 

It is another object of this invention to provide a beat 
line positioning apparatus in which the inspection for the 
position of the beat line is made at the same time during 
each cycle of lay operation. - 

These and other objects and advantages of this inven 
tion will appear from the description to follow. In the 
description, reference is made to the accompanying draw 
ings, which form a part hereof, and in which there is 
shown by way of illustration and not of limitation a spe 
cific form in which this invention may be embodied. 

In the drawings: 
Fig. 1 is a side view in elevation with parts broken away 

and in section of a loom in which the invention has been 
embodied, 

Fig. 2 is a view in section of a portion of the loom 
letoff and takeup mechanism as viewed in the plane desig 
nated by line 2-2 indicated in Fig. 1, 

Fig. 3 is an enlarged view of a portion of the apparatus 
shown in Fig. 1 including a beat line position control 
switch mechanism, 

Fig. 4 is a view in section of a portion of the switch 
mechanism taken in the plane designated by line 4-4 
indicated in Fig. 3, 

Fig. 5 is a wiring diagram of a control circuit forming 
a part of the invention, 

Figs. 6, 7, 8 and 9 are diagrammatic views showing 
various positions of a pivoted cam and its associated 
switches which form a part of the circuit in Fig. 5. 

Referring now to the drawings, there is shown in Fig. 1 
a loom 1 having side frames 2 supporting a pivotally sus 
pended lay 3 which is adapted for reciprocating move 
ment in a path of travel substantially parallel with the for 
wardly extending warp threads 4. The warp threads 4 
are spread to form a shed 5 by means of heddles 6 and 7 
which are vertically movable with respect to one another, 
such that during its forward beat, the lay 3 will carry weft 
threads, not shown, transversely disposed in the shed 5 
into meshing relationship with the warp threads 4 at a 
beat line 8. 
A supply of warp threads 4 is wound on a warp roll 9, 

and the threads 4 extend upwardly and forwardly over a 
guide roll 10 and thence through heddles 6 and 7 to the 
beat line 8. From the beat line 8 formed cloth 11 passes 
over a breast beam 12 to a takeup or cloth roll 13. 
The letoff of the warp roll 9 and the takeup of the 

cloth roll 13 is accomplished in the following manner. A 
drive shaft 14, which is geared to rotate through one com 
plete revolution during each cycle of the lay 3, is fitted 
at one end with a flange 15. A connecting member 16 
is pivotally secured to the flange 15 at a point eccentric 
of its axis of rotation, whereby rotation of shaft 14 will 
impart to the connecting member 16 a vertical reciprocat 
ing motion. The other end of the member 16 is pivotally 
connected to an arm 17 of a bell crank 18. The connec 
tion between the arm 17 and the member 16 consists of 
a bifurcated guide block 19 straddling the arm 17, a 
radially extended slot 20 in the arm 17 in alignment 
with the block 19, and a pivot pin 21 extended through 
the connecting member 16, the bifurcated guide block 
19 and the slot 20. A rod 22 is secured at one end to the 
end of the bell crank 18 opposite that joined with the 
member 16, and extends forwardly to a pivot connection 
with the upper end of a vertically extending lever 23, 
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which lever 23 in turn is pivotally mounted on a hori 
Zontal pivot pin 24. Integral with the lever 23 and ex 
tending forward from the pivot pin 24 is a guide arm 25 
that mounts a movable guide block 26 which is adjusted 
by means of a hand screw 27 rotatably secured to the 
guide block 26 and in threaded engagement with a for 
ward portion of the adjustable guide arm. 25. Depend 
ing from an outwardly projecting pivot pin 28 secured to 
the guide block 26 is a linking member 29 which is fitted 
with single universal joint assemblies at either end, and 
which is pivotally attached to the pivot pin 28 by means 
of a hand nut 30. At its lower end, the linking member 
29 is pivotally connected to an operating lever arm 31 of 
an override clutch 32 supported by a rearwardly extend 
ing letoff shaft 33. The override clutch 32 is adapted to 
permit rotation of shaft 33 in one direction only as the 
lever arm 31 is reciprocally moved about the shaft 33. 
The construction and mode of operation of the clutch 33 
is well understood in the art. A worm gear 34 is fixed 
to the rear end of the shaft 33 and is in mesh with a 
sprocket gear 35 that is concentrically mounted with and 
secured to the warp roll 9. Thus, it may be observed 
that the letoff of the warp roll 9 is accomplished through 
a direct drive mechanism whereby power is transmitted 
from the main drive shaft 14 through the mechanical link 
age heretofore described to the warp roll 9. 
The takeup mechanism, which is arranged to rotate the 

cloth roll 13 at a rate consistent with the rate of letoff 
of the warp roll 9, is illustrated in Figs. 1 and 2. A por 
tion of the lever 23 extending below the pivot pin 24 is 
fitted with an extended slot 39 in which there is inserted 
a floating pivot pin 40 that pivotally joins an end of a 
bar 41 and an end of a rod 42. Rod 42 is pivotally con 
nected at its other end to a pawl carrier 43 which carries 
a pivotally mounted pawl 44. The pawl carrier 43 is 
rotatably supported by shaft 45 together with a ratchet 
gear 46, which gear 46 is engageable by the pawl 44 when 
the carrier 43 is rotated in a counterclockwise direction, 
as viewed in Fig. 1. A pinion gear 47 is concentrically 
mounted to the ratchet gear 46. Arranged in engagement 
with the pinion gear 47 is a spur gear 51 which is rotat 
ably supported on a shaft 52 extending between the side 
frames 2. Secured to and concentric with the spur gear 
51 is a first bevel gear 53, and in opposed face-to-face 
relationship with bevel gear 53 is a second bevel gear 54 
which is keyed to the shaft 52. Also secured to the shaft 
52 at the inner side of the side frame 2, as illustrated in 
Fig. 2, is a pinion 48 which is engaged with a cloth roll 
sprocket 49 concentrically mounted with the cloth roll 13. 
In engagement with both the first bevel gear 53 and the 
second bevel gear 54 is a bevel pinion 55 supported at 
the end of a short shaft 56 which comprises an extension 
of a weight supporting shaft 60 adapted to carry suitable 
weights 57 attached thereon. A pair of curved support 
arms 58 and 59 extend outwardly and forwardly from the 
junction of shafts 56 and 60 and intersect at a pivot con 
nection with shaft 52 on the opposite side of the bevel 
pinion 55. The free end of bar 41 is also pivotally con 
nected at the junction of shafts 56 and 60. The operation 
of the mechanism will be discussed hereinafter. 
A depending lug 63 is carried at the underside of the 

lay 3, as shown in Figs. 1 and 3. A small diameter rod 
64 projects through a substantially larger aperture in the 
lug 63, and carries a pair of stops 65 and 66 secured 
to the rod 64, one on each side of the lug 63. The stops 
65, 66 are positioned so as to be struck by the lug 63 
as the lay 3 is reciprocably moved during its cycle. To 
absorb the impact of the lug 63 striking the forward stop 
66, a rubber bumper 67 is secured to the rod 64 adjacent 
to the stop 66. At its rearward end the rod 64 is pivotally 
connected to a suitably formed camplate 68 by means of 
a projecting bolt and nut assembly 69. The camplate 68 
is preferably formed of a wear resistant metal or plastic 
and is substantially circular in shape with suitably posi 
tioned peripheral recesses 70, 7 and 72. It is pivotally 
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4. 
supported at its center on a stationary pin 73 which is 
secured to a mounting plate 74 supported by a side frame 
2 of the loom 1 as shown in Figs. 3 and 4. Secured to the 
mounting plate 74, and concentric with the cam plate 68, 
is a circular base plate 75 having a thin sheet of brake 
lining material 76, such as cork, disposed on its outward 
surface in contact with the flat rear face of the cam plate 
68. A coil spring 77, which encircles the pin 73 to the 
front of the cam plate 68, is utilized to hold the cam 
plate 68 in contact with the brake material 76. The outer 
end of the spring 77 bears against a seating collar 78 
secured to the stationary pin 73, and the inner end of the 
spring 77 bears directly against the cam plate 68. 
A pair of normally open switches 82 and 83 are se 

cured to the mounting plate 74 and are positioned on 
diametrically opposed sides of the cam plate 68, such 
that the associated contact operators or switch followers 
84 and 85 are in contacting engagement with the camming 
surfaces of cam plate 68. A normally closed switch 86 is 
also secured to the mounting plate 74 and is positioned 
at the upperside of the cam 68 such that its associated 
switch follower 87 is also in contact with a camming sur 
face of cam 68. As shown in Fig. 3, the switch follower 
84 of the switch 82 will be moved as the cam recess 72 
is moved into and from alignment with the line of move 
ment of the follower 84. Similarly, switch 83 is respon 
sive to the position of the cam recess 71 and switch 86 is 
responsive to the position of the cam recess 70. 

For purposes of adjustably moving the bifurcated guide 
block 19 and its associated pivot pin 21 within the ex 
tended slot 20 there is employed an air actuated cylinder 
88, shown in Fig. 1. The cylinder 88 is mounted upon 
and carried by the bell crank arm 17, and the operation 
of the cylinder 88 is controlled by electrical solenoids 89 
and 90 which are electrically connected to the switches 
82 and 83, as shown in the wiring diagram of Fig. 5. 
The piston rod 91 of the cylinder 88 is attached to a pro 
jecting ear 92 which is secured to the upperside of the bi 
furcated guide block 19, such that extension and retrac 
tion of the rod 9 lengthens and shortens the effective 
working length of the bell crank arm 7. 

Referring specifically now to the circuit diagram of 
Fig. 5, there is illustrated a set of 3 phase power lines 
93, 94 and 95 which are to be connected to supply 
power through a manually operated switch 96 and a set 
of fuses 119. A control transformer 420 is connected 
between lines 94 and 95, and the low voltage secondary 
of transformer 129 feeds voltage distribution leads 12, 
122 and 123, the latter lead 123 having a fuse 124 in 
serted therein. A reset push button 97 is connected be 
tween line 122 and one side of a relay coil 98, which coil 
98 is connected at its other side to line 123. Associated 
with the relay coil 98 is a set of normally open contacts 
99 which are connected between the side of the relay 
coil 98 joined to reset button 97 and one side of the 
normally closed switch 86 illustrated in diagrammatic 
form in Figs. 5 through 9. The opposite side of switch 
86 is joined to the lead 21. Another set of normally 
open relay contacts 100 operated by relay coil 98 is 
connected between line 123 and one side of a trans 
former primary winding 10 which forms a part of a 
transformer 102. The other side of the primary winding 
101 is connected to contact 105 of a cam operated switch 
03, and hence through the switch 103 to the line 121. 
A cam 104 is adapted to move the blade of the switch 
103 between the contact 105 and a second contact point 
106 in timed relation with loom and lay operation. In 
those looms wherein a series of cams are rotated in syn 
chronism with loom operation to govern and control 
such operation, the cam 104 may be driven together 
with such cams. The mode of driving such cams is well 
understood in the art. A suitably positioned notch 107 
in the periphery of the cam 104 causes the blade of the 
switch 103 to close on contact point 105 once during each 
cycle of lay movement, for the purpose of inspecting 
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the position of the beat line 8, in a manner to be de 
scribed hereinafter. Contact point 106 is joined to the 
connection between switch 86 and relay contacts 99. 
One end of a secondary winding 111 forming a part of 

the transformer 102 is joined to one side of both of 
the normally open switches 82 and 83, shown in dia 
grammatic form in Figs. 5 through 9, while the other 
end of the secondary winding 111 is joined to a parallel 
connection of one side of each of the low voltage sole 
noids 89 and 90, also shown in diagrammatic form in 
Fig. 5. The opposite side of each solenoid 89, 90 is, 
in turn, separately connected to a terminal of an asso 
ciated switch 82,83. 

Also connected between the leads 121 and 123 is a 
series circuit consisting of normally open relay contacts 
12 responsive to relay coil 98, and a switch coil 113 
which forms a part of a motor control relay 114. Coil 
113 operates normally open switch contacts 115 associated 
therewith which are interposed between the power lines 
93, 94 and 95 and a loom motor 118. The loom motor 
118 is adapted to supply the mechanical power for the 
operation of the loom through drive means, which in 
cludes the shaft 14, hereinbefore described, and other 
means well known in the art and not forming a part 
of this invention. A final branch in the control circuit 
consists of an operator signal light 16 connected be 
tween leads 22 and 123 in series with normally closed 
relay contacts 117 which are operated by the relay coil 
98. 

In Figs. 1 and 3 the lay 3 is illustrated in a position 
midway between the extent of its travel in either direc 
tion. It may be observed that as the lay 3 moves to its 
rearward or retracted position, the lug 63 will contact 
stop 65 and carry the rod 64 rearwardly. Rearward 
motion of the rod 64 rotates the cam 68 in a counter 
clockwise direction to a so-called reset position, as shown 
in Fig. 6. In this reset position the cam recess 71 is dis 
placed from under the switch follower 85 and hence the 
switch 83 will be moved to a closed position. At this 
time the switch 82 will also be in the normally open po 
sition, and the normally closed switch 86 will be moved 
to an open position. Subsequently, as the lay 3 is moved 
forward toward the beat line the lug 63 is urged against 
the bumper 67 causing the rod 64 to move forwardly and 
rotating the cam 68 in a clockwise direction. Depend 
ing on the position of the beat line, which determines 
the extent of the forward travel of the lay 3, and hence 
the final position of the cam plate 68, five different 
switch position combinations for switches 82, 83 and 
86 may result at the time of the beat of the lay 3. 

(1) The cam 68 may not be rotated a sufficient 
distance clockwise to move the switches out of their re 
spective positions at reset, such that switch 82 will re 
main in normally open position, switch 83 will remain 
in a closed position and switch 86 will remain in open 
position, as shown in Fig. 6. 

(2) The cam plate 68 may be rotated clockwise to the 
position shown in Fig. 7 such that switch 82 will remain 
in its normally open position, switch 83 will remain in 
a closed position, but switch 86 will be moved to its 
normally closed position when the follower 87 is aligned 
with peripheral recess 70. 

(3) The cam plate 68 may be rotated clockwise a suf 
ficient distance to move the switches into the positions 
in which they are shown in Figs. 1, 3 and 5, wherein 
the cam recesses 71 and 72 permit the Switches 82, and 
83 to be in normally, open position and cam recess 70 
permits the switch 86 to be in normally closed position. 

(4) The cam plate 68 may be rotated from reset po 
sition a sufficient distance clockwise, as illustrated in Fig. 
8, to move switch 82 into a closed position, to move 
switch 83 to its normally open position and to move 
switch 86 to its normally closed position. - 

(5) The cam 68 may be rotated a maximum distance 
clockwise, as shown in Fig. 9, such that switch 82 will be 
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moved to a closed position, switch 83 would be moved 75 

6 
i to its normally open position, and switch 86 will be moved 
to an open position. 

In Fig. 5 it may be seen that when the manually oper 
ated switch 96 is moved to closed position power lines 
93, 94 and 95 will be energized. The signal light 116 
will now glow, which is an indication to the operator that 
the beat line control circuit is de-energized. To energize 
this circuit, reset push button 97 is depressed causing 
the energization of relay coil 98, which in turn closes 
the associated relay contacts 99, 100 and 112 and opens 
normally closed relay contacts 117. When the reset 
button 97 is released, continued energization of relay 
coil 98 will be dependent on the self-holding contacts 
99 together with either the switch contacts 86 or the 
switch 103 when it is closed on contact 106. When the 
cam 68 is moved to reset position, as hereinbefore de 
scribed, switch contacts 86 will be in open position, dur 
ing which time switch 103 must be closed on contact point 
106 in order to maintain the energization of the relay 
coil 98. Thus it may be seen that cam 104 must be 
suitably synchronized with the lay operation so that 
switch 103 closes on contact point 105 for a brief period 
only during the time interval following the beat of the 
lay 3 and before the lay 3 moves to its rearward position 
to reset the cam 68. 
As the cam 104 is rotated as hereinbefore described, 

there will be a brief period of time during each cycle 
when the switch 103 is closed on contact point 105 at 
which time inspection of the position of the beat line is 
accomplished. Such an inspection is performed as foll 
lows: With switch contacts 103 closed on point 105 and 
with contacts 100 held in a closed position by the as 
sociated relay coil 98, the primary winding 101 is ener 
gized thereby inducing a voltage in the secondary wind 
ing 111. This induced voltage will cause an energization 
of either solenoid 89 or 90 when its associated switch 82 
or 83 is in closed position as dictated by the position of 
the cam 86 at the time of the inspection. Solenoids 89 
or 90, are adapted to control the operation of the cylinder 
88 as hereinafter described. If, during this inspection 
period, cam 68 would be in a position allowing the nor 
mally closed contacts 86 to be open as shown in Figs. 
6 and 9, then the relay coil 98 would be de-energized and 
the contacts 99, 100 and 12 would be moved into open 
position. Simultaneously the normally closed contacts 
117 would be moved to closed position to illuminate the 
signal light 116. 
When the contacts 12 are moved to closed position, 

the motor control relay coil 113 is energized causing its 
associated switch contacts 115 to move into closed posi 
tion whereby the loom motor 118 may be supplied 
through power lines 93, 94 and 95 for normal opera 
tion. However, when the coil 98 is de-energized con 
tacts 112 are moved into open position whereby relay coil 
113 will be de-energized. This causes the contacts 115 
to be opened to disconnect the power supplying the 
motor 118. 
When the solenoid 89 is energized by virtue of the 

switch 82 being in closed position as shown in Fig. 8, it 
operates to actuate the cylinder 88 to extend the piston 
rod 91 thus lengthening the adjustable arm 17 of the 
bell crank 18. In this extended position, the amount of 
translational motion imparted to the rod 22 and hence 
to the upper end of lever 23 is reduced. Correspondingly, 
the amount of translational motion imparted to the link 
ing member 29 and hence through the lever arm 31 to 
the override clutch 32 is reduced. This operates to de 
crease the amount of rotation imparted to the shaft 33 
during each cycle and consequently decreases the amount 
of letoff of the warp roll 9. On the other hand, the 
solenoid 90 is energized when its associated switch 83 is 
moved into closed position as shown in Fig. 7. The piston 
91 of the cylinder 88 is then moved to a retracted posi 
tion which effectively shortens the length of the adjust 
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able arm 17 of the bell crank 18. Thus, the amount of 
translational motion imparted through the bell crank 
18 to the rod 22 is increased and by means of the pre 
viously described linkage mechanism the amount of let 
off of the warp roll 9 is increased. 
The switch 82 will be moved into closed position as 

described when the lug 63 contacts the bumper 67 and 
rotates the cam 68 clockwise to the position shown in 
Fig. 8. Similarly, when the lay 3 does not move suffici 
ently far forward, the switch 83 will be in closed posi 
tion as shown in Fig. 7. As is indicated hereinbefore, 
when the cam 68 is in either of the positions illustrated 
in Figs. 6 and 9 one or the other of the switches 82 or 
83 is in closed position to cause an apparent energization 
of either of the solenoids 89 and 90. However, when the 
cam 68 is positioned as therein illustrated, the switch 86 
is in open position resulting in a complete de-energiza 
tion of the circuit and loom motor 158 as previously 
discussed. 
A suitable mechanism is employed as previously de 

scribed for automatically rotating the cloth roll 13 a nec 
essary amount each cycle to retain a substantially con 
stant tension in the warp wires 4. As the upper portion 
of the lever 23 reciprocally pivots about the pivot pin 
24 the lower end of the lever 23 is caused to move in a 
similar fashion. Such movement causes the rod 42 to 
move reciprocally whereby the pawl carrier 43 support 
ing the pawl 44 is pivoted about the shaft 45. As the 
pawl 44 engages the teeth of the ratchet gear 46 the 
ratchet gear 46 is moved in a counterclockwise direction. 
Simultaneously, the pinion gear 47 is moved in a counter 
clockwise direction which causes the meshing spur gear 
51 to move in a clockwise direction as well as the attached 
first bevel gear 53. When the first bevel gear 53 moves 
clockwise the bevel pinion 55 is rotated causing the sec 
ond bevel gear 54 which is keyed to shaft 52 to move in 
a counterclockwise direction. The rotation of the sec 
ond bevel gear 54 and its associated shaft 52 causes the 
pinion 48 to drive the cloth roll sprocket 49 to take up 
the cloth 11 on the cloth roll 13. It may be seen that 
as the weight 57 tends to move downwardly, the length 
of the arm between the pivot pin 40 and the pivot pin 24 
is increased, causing the rod 42 to reciprocate through 
a greater distance. Hence, the amount that the ratchet 
gear 46 moves is increased resulting in a corresponding 
increase in the amount of takeup of the cloth roll 11. 
Now when the amount of takeup of the cloth roll 11 ex 
ceeds the amount of letoff of the warp roll 9, the tension 
in the warp threads 4 is increased resulting in an auto 
matic upward shift of the weight 57. 
The apparatus of this invention provides for the auto 

matic positioning of the beat line during the weaving 
operation, and at the same time provides a means for 
disabling the loom operation in the event that the beat 
line shifts out of a desired range of positions. It may 
be seen that the length and position of the peripheral 
recess 70 controls the distance through which the beat 
line may shift before the loom is shut down. Similarly, 
it may be observed that the positions as well as length 
of the peripheral recesses 71 and 72 are critical to a 
determination of the amount that the beat line is allowed 
to shift before a positional correction by the means here 
tofore described is effectuated. Consequently, it is con 
templated that various alterations may be made in the 
positions of the peripheral recesses 79, 7 and 72, and the 
cam 68 may be embodied in various sizes and shapes 
without departing from the spirit of the invention. 
The cylinder 88 is preferably of the double acting type 

and is arranged so that after the piston rod 91 has been 
moved to either an extended or a retracted position, the 
rod 9 will retain that position until either solenoid 89 
or 90 is actuated to move the rod 91 in the opposite 
direction. 
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8 
We claim: . 
1. In a beat line positioning apparatus for a loom 

having a mechanism for advancing warp threads toward 
and past a beat line the combination comprising: actuat 
ing means including control switch means; a beat line 
position indicator adapted to engage threads at the beat 
line and to operate said actuating means whereby said 
Switch means is responsive to beat line position; an op 
erating member in said warp thread advancing mecha 
nism that is of variable operating length; and electrically 
operated regulating means responsive to said switch means 
of said actuating means, said regulating means being 
joined to said operating member to vary the length of 
said member in response to operation of said actuating 
CaS. 
2. In a beat line positioning apparatus for a loom hav 

ing a mechanism for advancing warp threads toward 
and past a beat line the combination comprising: switch 
means having two sets of contacts; switch actuating 
means adapted to engage threads at the beat line and 
operate Said two sets of contacts, whereby one set is 
made operative if the beat line is too high and the other 
set is made operative if the beat line is too low; a timing 
Switch connected to said Switch means and opened and 
closed in time with said actuating means; an operating 
member in said warp thread advancing mechanism having 
a movable portion thereon which acts as one end of 
the operating length thereof; electro-magnetic means as 
Sociated with said operating member and cooperatively 
related with said movable portion to set the operating 
length; and circuit connections electrically joining the 
timing Switch and switch means with the electromagnetic 
means whereby the timing switch places the switch means 
in active circuit with the electromagnetic means to 
shorten the operating length of the operating member if 
one set of Switch means contacts is operative and to 
lengthen the operating length if the other set of switch 
contacts is operative. 

3. In a beat line positioning apparatus for a loom 
having a lay movable between a beat position and a 
retracted position, and warp thread advancing means 
including a mechanical linkage adapted to advance warp 
threads toward and past the beat line position the com 
bination comprising: an extensible operating member 
connected in said linkage; electrically operable means for 
varying the length of said operating member; a movable 
Switch operator; means movable in response to the lay 
into a position indicative of beat line position and co 
operatively joined with said switch operator to move the 
operator into a position corresponding to the beat line 
position; electrical switch means operable by said switch 
operator; and electrical circuit connections joining said 
electrically operable means and said switch means, 
whereby the length of said operating member is deter 
mined by beat line position. 

4. In a beat line position apparatus for a loom having 
warp thread advancing means including a mechanical 
linkage adapted to advance warp threads past the beat 
line, and a lay movable between a beat position and a 
retracted position, the combination comprising: a mov 
able cam; a cam operator cooperatively joining said lay 
and said cam to move the cam into a position correspond 
ing to the beat position of the lay; electrical switch means 
operable by said cam; a member forming an element 
in said linkage of adjustable operating length adapted 
to control the advance of the warp threads through ad 
justment of the length; and electrically responsive ad 
justment means operably connected to said switch means 
and arranged to move said adjustable member. 

5. In a beat line positioning apparatus for a loom 
having a warp thread advancing means including a me 
chanical linkage adapted to advance warp threads past 
the beat line, and a lay movable between a beat position 
and a retracted position, the combination comprising: a 
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movable cam; a cam operator cooperatively joining said 
lay and said cam to alternately move the cam into posi 
tions corresponding to the beat position and retracted po 
sition of the lay; electrical switch means operable by 
Said cam; a variable length operating arm connected in 
said linkage; a cylinder having an extendable and re 
tractable piston forming a part of said arm to vary the 
operating length thereof; actuating solenoids associated 
with said cylinder; and electrical circuit connections join 
ing said solenoids and said switch means. 

6. In a beat line positioning apparatus for a loom 
having warp thread advancing means including a me 
chanical linkage adapted to advance warp threads, the 
combination comprising: a member movable between a 
position at the beat line and a position retracted there 
from; a movable cam; a cam operator cooperatively 
joining said member and said cam to move the cam into 
a position corresponding to the beat position of the mem 
ber; switch means operable by said cam; an extensible 
member in said linkage adapted to vary the advance of 
the warp threads by change in the length thereof; and a 
Solenoid electrically connected to said switch means co 
operatively related with said extensible member to vary 
the length of the member when said solenoid is energized 
through said switches. 

7. In a beat line positioning apparatus for a loom 
having a mechanical linkage adapted to advance warp 
threads, and a lay movable between a beat position and 
a retracted position, the combination comprising: a lug 
with an aperture therethrough carried by said lay; a 
pivotally mounted switch operating cam; a rod project 
ing through the aperture of said lug and being pivotally 
connected to said cam at a point eccentric of the mount 
ing pivot of said cam; stops attached to said rod at 
either side of said lug; a variable length operating arm 
in said linkage, a portion of said arm having mounted 
thereon electrically responsive means for varying the 
length of said arm; electrical switches operable by said 
cam; and electrical connections joining said switches and 
said electrically responsive means for operation of said 
means through said switches. 

8. In a beat line positioning apparatus for a loom 
having a warp thread roll and a cloth roll, warp thread 
advancing means including a mechanical linkage adapted 
to advance warp threads from the warp roll to the cloth 
roll, and having a lay movable between a beat position 
and a retracted position, the combination comprising: a 
pivotally mounted switch operating cam; a connection 
between said cam and said lay to pivot the cam into a 
position corresponding to the beat position of the lay; 
a pivotally mounted crank having a pair of arms oper 
ably connected in said advancing means, one of said 
arms having a radially movable connection point to 
provide an adjustable effective operating length; a pair 
of switches to be operated by said cam when the cam 
is pivoted into a position corresponding to the beat posi 
tion of the lay; and solenoid means in circuit with said 
switches for moving said connection point. 

9. In a beat line positioning apparatus for a loom 
having a warp roll and a cloth roll, warp thread 
advancing means including a mechanical linkage and a 
pawl and a ratchet gear wherein the number of teeth 
engageable by said pawl is governed by the linkage and 
controls the advance of warp threads from the warp roll 
to the cloth roll, and a lay movable between a beat posi 
tion and a retracted position, the combination com 
prising: a switch operator; a connection between the 
lay and switch operator adapted to move the Switch 
operator into a position corresponding to that of the lay 
when in beat position; an arm of adjustable length in 
said linkage; electrical switch means operable by said 
switch operator; electrically responsive means arranged 
to adjust the length of said arm; and electrical connec 
tions joining said switch means and said electrically re 
sponsive means. 
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10 
10. In a beat line positioning apparatus for a loom 

having a warp roll and a cloth roll, a warp thread 
advancing means including a mechanical linkage adapted 
to transmit reciprocal motion to a pawl and a ratchet 
gear having teeth engageable by said pawl to advance 
warp threads from the warp roll to the cloth roll, and a 
lay movable between a beat position and a retracted 
position, the combination comprising: a movable cam 
member; a cam operator cooperatively joining said lay 
and said cam to move the cam into a position corre 
sponding to the beat position of the lay; an adjustable 
member in said linkage adapted to limit the number of 
teeth engaged by said pawl during each reciprocation; 
electrical switching operable by said cam; electrically 
responsive means being arranged to adjust said member; 
and electrical connections joining said switching and said 
electrically responsive means. 

11. In a beat line positioning apparatus for a loom 
having a warp roll and a cloth roll, a warp thread 
advancing means including a mechanical linkage adapted 
to advance warp threads from the warp roll to the cloth 
roll, a rotatable drive shaft having a crank, a lay mov 
able between a beat position and a retracted position; 
the combination comprising: a lug with an aperture 
therethrough carried by said lay; a pivotally mounted 
switch operating cam; a rod projecting through the aper 
ture of said lug and being pivotally connected to said 
cam; stops attached to said rod at either side of said lug; 
Switches including contacts and contact operators in en 
gagement with said cam; a pivotally mounted member 
having a pair of angularly disposed arms extending from 
the pivotal mounting, one of said arms being pivotally 
connected to said linkage; a radially movable pivot con 
nection on the other of said arms; a member coopera 
tively joining said pivot connection and the crank of said 
drive shaft; and electrically responsive means for moving 
said pivot connection; and electrical connections joining 
said switches and said electrically responsive means. 

12. In a beat line positioning apparatus for a loom 
having a warp roll and a cloth roll, a warp thread ad 
vancing means including a mechanical linkage adapted 
to advance warp threads from the warp roll to the cloth 
roll, a rotatable drive shaft having a crank, a lay movable 
between a beat position and a retracted position; the com 
bination comprising: a lug with an aperture therethrough 
carried by said lay; a pivotally mounted switch operating 
cam; a rod projecting through the aperture of said lug 
and being pivotally connected to said cam; stops attached 
to said rod at either side of said lug; switch means in 
cluding contacts and contact operators in engagement 
with said cam; a pivotally mounted bell crank having 
a pair of angularly disposed arms extending from the 
pivotal mounting, one of said arms being pivotally con 
nected to said linkage; a radially movable pivot con 
nection on the other of said arms; a member cooperatively 
joining said pivot connection and the crank of said drive 
shaft; an actuating cylinder having an alternately re 
tractable and expandable piston rod operably connected 
to move said pivot connection; a solenoid arranged to con 
trol the actuation of said cylinder; and electrical connec 
tions joining said solenoid and said switch means. 

13. In a beat line positioning apparatus for a loom 
having a warp thread advancing linkage and a lay mov 
able between a beat position and a retracted position the 
combination comprising: a movable cam; a cam operator 
joining said lay and said cam to move the cam into a posi 
tion corresponding to the beat position of the lay; 
switch means operable by said cam; a timing Switch open 
and closed in timed relation to the lay; a member in said 
linkage of adjustable operating length; a connection 
mounted on and movable along said member for adjust 
ing the operating length thereof; electrically responsive 
means on said member joined to said connection adapted 
to move the connection along the member; and electrical 
connections joining said switch means, said timing switch, 
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and said electrically responsive means whereby said tim 
ing switch places the switch means in operative circuit re 
lation with the electrically responsive means upon the 
cam being placed in position corresponding to beat posi 
tion, 

14. In a beat line positioning apparatus for a loom the 
combination comprising: a switch operator having a pair 
of Switch actuating surfaces; a pair of switches each 
moved between open and closed position in response to 
the position of an actuating surface of said switch oper 
ator; a member movable toward and from a position at 
the beat line of the loom; a connection between said 
member and said switch operator adapted to place the 
Switch operator in a position corresponding to beat line 
position, whereby the actuating surfaces of the switch 
operator actuate one of said switches if the beat line posi 
tion is advanced below a preselected point and actuate the 
second of said switches if the beat line position is above 
a preselected point; a timing switch opened and closed 
in a sequence related to movement of said member; a 
mechanism for advancing warp threads through the loom 
including a member of adjustable length; electrically re 
sponsive means associated with the member adapted to 
adjust the length thereof; and circuit connections co 
operatively joining the electrically responsive means with 
the pair of switches and the switches with the timing 
switch, whereby the timing switch places the pair of 
switches in active circuit relation with the electrically 
responsive means after the switches have been actuated 
by the switch operator. 

15. In a beat line positioning apparatus for a loom hav 
ing a warp thread advancing mechanism and a lay mov 
able between a beat position and a retracted position the 
combination comprising: an extensible member in said 
warp thread advancing mechanism adapted to vary the 
rate of advancement of the warp threads when the operat 
ing length thereof is varied; electrically responsive adjust 
ment means on the extensible member adapted to alter the 
operating length of said member; a switch operator coop 
eratively joined with said lay to move the operator into a 
position corresponding to the beat position of the lay; 
switch means having contacts operable by said switch 
operator; a source of electrical energy; a timing switch 
opened and closed in timed relation to the lay and placed 
in closed position when said switch operator is in a 
position corresponding to the beat position of the lay; and 
electrical connections joining said switch means contacts, 
said timing switch, said source, and said adjustment means 
whereby said adjustment means may be energized by said 
source through said switch means when the timing switch 
is-closed. 

16. In a beat line control apparatus for a loom having 
a warp thread advancing mechanism, a loom power sup 
ply, and a lay movable between a beat position and a 
retracted position, the combination comprising: an ex 
tensible member in said warp thread advancing mech 
anism adapted to vary the rate of advancement of the 
warp threads when the operating length thereof is varied; 
electrically actuated adjustment means associated with 
the extensible member adapted to vary the operating 
length of said member; a switch operator cooperatively 
joined with the lay to move the operator into a range 
of positions including a zone of permissible positions cor 
responding to permissible positions of the beat line and 
zones of positions to each side of the permissible positions 
corresponding to undesirable positions of the beat line; 
first switch means having contacts operable by said Switch 
operator when said operator is moved into the Zone of 
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permissible positions; electrical circuit connections joining 
said contacts and said adjustment means whereby said ad 
justment means may be actuated when said first switch 
contacts are operated; second switch means having con 
tacts operable by said switch operator when said operator 
is moved into a Zone of positions corresponding to unde 
sirable positions of the beat line; electrically actuated 
interrupting means interposed between said power supply 
and said loom; and electrical circuit connections joining 
said interrupting means and said second switch means 
contacts to actuate said interrupting means when said con 
tacts are operated. 

17. In a beat line positioning apparatus for a loom 
having a mechanism for advancing warp threads toward 
and past a beat line, the combination comprising: an 
operating member of variable operating length in said 
warp thread advancing mechanism wherein the length of 
said member is determinative of the rate of advancement 
of said threads; solenoid means associated with said oper 
ating member for varying the length of said member; 
switch actuating means operably connected to said sole 
noid to control the same; and a beat line position indi 
cator adapted to engage threads at the beat line and to 
operate said switch actuating means according to the posi 
tion of the beat line. - 

18. In a warp thread advancing apparatus for a loom 
the combination comprising: a warp thread advancing 
mechanism including an operating member of extensible 
length; a plunger cooperatively joined to said operating 
member to vary the length thereof; electrical solenoid 
means adapted to move said plunger; detecting means 
adapted to measure the position of threads on the loom; 
control switch contacts responsive to said detecting 
means; and a control circuit between said switch contacts 
and said solenoid means to operate the solenoid means 
to move the plunger and set the length of said operating 
member. 

19. In a warp thread advancing apparatus for a loom 
the combination comprising: a warp thread advancing 
mechanism including a member of variable operating 
stroking having at least two stroke positions, the first 
stroke position adapted to cause the warp threads to ad 
vance at a reduced rate and the second stroke position 
adapted to cause the Warp threads to advance at an in 
creased rate; an operator for said member for setting the 
same at a desired stroke position; a detector adapted to 
periodically detect the position of threads in the loom; 
control means cooperatively joined with said detector 
and set in position upon a detection by the detector, 
which position is indicative of thread position in the loom 
and is preserved after detection is made; a timer which 
establishes periodic test intervals; and connections be 
tween said control means and said operator that are 
rendered operative by said timer during a test interval, 
whereby said control means and operator place said mem 
ber in the first stroke position when the detected threads 
are forward of a selected point and place said member 
in the second stroke position when the detected threads 
are rearward of a selected point. 
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