
Aug. 26, 1969 G. s. Robinson ETAL 3,463,201 
LOOM PROTECTOR MECHANISM 

Filed Jan, l, 1968 3. Sheets-Sheet l 

IN VENTORS 
GORDONS. ROBINSON 
ROBERT W.ANDERSON J2. 

a law ashaawe ATToRNEY 

  



3,463,201 G. S. ROBINSON ET All Aug. 26, 1969 
LOOM PROTECTOR MECHANISM 

3 Sheets-Sheet 2 Filed Jan ll, 1968 

IN VENT ORS 
GOKDON. S.ROBENSON 
ROBERT W. ANDERSON R. 

ATTORNEY 

  



Aug. 26, 1969 G. s. Robinson ETAL 3,463,201 
LOOM. PROTECTOR MECHANISM 

Filed Jan. 1, 1968 3 Sheets-Sheet 5 

--- 

|-- 
| 

I N V E N TORS 
GORDONS, ROBINSON 
ROBERT W ANDERSON R. 

  

    

  



United States Patent Office 3,463,201 
Patented Aug. 26, 1969 

3,463,201 
LOOM PROTECTOR MECHANISM 

Gordon S. Robinson, North Smithfield, R.I., and Robert 
W. Anderson, Jr., Douglas, Mass., assignors to North 
American Rockwell Corporation, Pittsburgh, Pa., a 
corporation of Delaware 

Fied Jan. 11, 1968, Ser. No. 697,208 
Int, C. D03d 51/40, 49/54 

U.S. C. 139-346 S Claims 

ABSTRACT OF THE DISCLOSURE 
A protector mechanism for looms powered by clutch 

brake type transmitters in which on indication for bang 
off, the transmitter is released to braking position prior 
to engagement of fixed dagger fingers with controlled 
pivotable abutments carried in the loom's slidable frogs. 

BACKGROUND OF THE INVENTION 

The invention relates to a protector mechanism for 
looms of the fly-shuttle type and in particular to an im 
proved means for dissipating the forces created at so 
called loom bang-off. 
A known form of protector mechanism in common 

use for fly-shuttle looms is that of the protector rod 
type having dagger fingers at each end thereof which 
are adapted to engage abutments or so-called steel pieces 
carried in slidable frogs. With this mechanism the pro 
tector rod cooperates with spring biased fingers which ro 
tate the protector rod, when the shuttle is properly boxed, 
a sufficient degree so as to lift the dagger fingers to 
clear the steel pieces. With an improperly boxed shuttle, 
the spring biased fingers fail to rotate the protector rod 
and the dagger fingers are caused to engage the steel 
pieces which brings the loom to an abrupt stop. 

Present day fly-shuttle looms are designed to operate 
at greater speeds and with improvements in design as 
well as added mechanisms to these looms, the forces of 
inertia are substantially increased when stopping a loom 
by the protector mechanism. This condition has been 
responsible for such complaints as the lay moving be 
yond its desired stopping position as well as breakage of 
various loom elements. 
The loom protector mechanism according to the in 

stant invention provides an improved and novel means 
for dissipating the forces created at loom bang-off by tak 
ing up the initial forces through the braking portion of 
the loom motor and the remaining through the con 
bination of said motor and engagement of the dagger 
fingers with pivotable abutments carried in the frogs. 
A loom protector mechanism which is adapted to dis 

tribute the forces created during a loom bang-off is shown 
and described in U.S. patent application Ser. No. 608,143, 
filed Jan. 9, 1967, and now Patent No. 3,404,709. 

SUMMARY OF THE INVENTION 
The loom protector mechanism of the present inven 

tion includes pivotable lever members which function in 
cooperation with the shuttle box binders to sense the 
presence and absence of a shuttle. These levers are me 
chanically linked to pawl members which are caused 
to pivot and avoid contact with pivotable bell crank 
levers when a shuttle is properly received into the shuttle 
box. In the event of an improperly boxed or late shuttle 
the pawls are not moved in time to avoid contact with 
the bell crank levers causing the latter to pivot. 
One end of the bell crank lever on the drive side of 

the loom is mechanically linked to the loom motor and 
the other end to a crank lever forming a part of a piv 
otable abutment carried in a slidable frog. With the 
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initial movement of the bell crank lever the linkage to 
the motor is actuated and releases the latter to braking 
position. Further movement of the bell crank lever ac 
tuates the linkage to the pivotable abutment and elevates 
the latter to a position to be engaged by the dagger finger. 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a perspective view of a portion of the right 

hand side of a loom showing the mechanism according 
to the invention applied thereto; 

FIG. 2 is a view in side elevation of a portion of the 
left-hand side of the loom showing the means for ele 
vating the pivotable abutment on that side of the loom 
to a position for engaging the dagger finger; 

FIG. 3 is a view similar to that of FIG. 2 but show 
ing the means for elevating the pivotable abutment on 
the right-hand side of the loom; 

FIG. 4 is a view in side elevation of a portion of the 
elements in FIG. 3 showing the position of the pivotable 
abutment during normal loom operation; 

FIG. 5 is a view similar to that of FIG. 2 and par 
tially in section showing the position of the various ele 
ments, of the invention when the shuttle is properly 
boxed; and 

FIG. 6 is a perspective view showing the manner in 
which the pawls are interconnected and caused to func 
tion in unison. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the figures of drawing, FIG. 1 shows 
a part of the right-hand loom frame at 10 and in FIG. 
5 a part of the left-handloom frame at 11. 
A lay beam 12 is shown in FIG. 6 which is adapted 

to extend across the width of the loom and is supported 
for swinging movement by right and left-hand swords 
that are identified by numerals 13 and 14, respectively. 

In FIG. 6 the loom's rocker shaft is shown at 15 
and serves to support the swords in a known manner. 
The ends of the rocker shaft 15 are journaled in aligned 
bearing members (not shown) which are assembled in 
the lower portion of each loom frame. 

In FIG. 1 the loom motor which is of the clutch-brake 
type is identified by numeral 16. This motor is fixedly 
attached to a motor stand 17 which by any suitable 
means (not shown) is assembled to the loom frame 10. 
The loom motor 16 is provided with the usual oper 

ating lever 18 and as is known by those conversant in 
the art it is pivoted in one direction to engage the driv 
ing clutch thereof and when released from that position 
a biasing force pivots it in the opposite direction for 
engagement with the brake portion. 
The loom protector mechanism of the present inven 

tion functions in cooperation with a quick release appa 
ratus which forms a part of the loom motor's operating 
lever 18 and is shown and fully described in U.S. patent 
application 589,285, filed Oct. 25, 1966, now abandoned. 
In FIG. 1 the release latch and lever which form a part 
of the quick release mechanism are identified by nu 
merals 19 and 20, respectively. 
The lay beam 12 includes shuttle boxes on the upper 

end surfaces thereof which are adapted to receive a 
shuttle 21 (FIG. 5) as it is picked back and forth across 
said lay. The shuttle boxes being disposed in opposed 
relation are more or less of the same basic design and 
as shown by the left-hand box in FIG. 5 they include 
such elements as a lay end 22, front box plate 23, back 
box plate 24 and a binder 25. A part of the right-hand 
shuttle box is shown in FIG. 1 and the similar compo 
nents thereof are identified by corresponding numerals 
with the addition of a prime. 
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The frogs are of the slidable type and are assembled 
in a known manner on each loom frame 10 and 11. In 
FIG. 1 the right-hand frog is shown at 26 and in FIG. 
5 the left-hand at 27. Both frogs function in unison dur 
ing the performance of their intended function and be 
ing basically alike it is only necessary here to identify 
and describe one of said frogs. Attention is therefore di 
rected to the right-hand frog 26. 

This frog is provided with a pivotable abutment or so 
called steel piece 28 (FIGS. 1, 3 and 4) and it is posi 
tioned within a pocket 29 formed on the upper Surface and 
intermediate the ends of said frog. A crank lever 30 ex 
tends through and beyond each side of the pivotable 
abutment 28 and serves to support said abutment within 
the pocket 29. Those portions of the crank lever immedi 
ately adjacent to the pivotable abutment are journaled in 
aligned apertures provided in the sides of the pocket 29. 
One end of the crank lever 30 extends outwardly beyond 
the side of the frog 26 and is directed at an angle normal 
to the longitudinal extent of said lever thereby forming 
a crank element which in a manner to be described pro 
vides the means for pivoting the pivotable abutment to 
dagger finger engaging position. 
The dagger finger is depicted by numeral 31 and being 

of the fixed type it assembles to the sword immediately 
below the lay 12 by means of bolts 32 (one only shown in 
FIG. 3). The dagger finger extends forwardly from its 
point of attachment to the sword and is adapted to move 
with the latter above and in close proximity with the 
upper central surface of the frog. 
The sensing means for determining the presence or 

absence of a shuttle in the shuttle box includes a double 
armed lever generally indicated by numeral 33 which is 
pivotably mounted intermediate its ends to a Support 
bracket 34 that is assembled to the back of the lay 12 
by means of cap screws 35 (one only shown in FIGS. 1 
and 3). 
The various elements of the sensing means thus far de 

scribed are those which function in cooperation with the 
right-hand shuttle box; however, FIGS. 2 and 4 show a 
portion of the left-hand shuttle box along with sensing ele 
ments of like configuration and which function in a like 
late 

Accordingly, the one on the left-hand side will be 
given identification numerals corresponding to the right 
hand but with the addition of primes. 

Lever 33 has an upper arm 36 in which there is as 
sembled a generally horizontally disposed adjustable bolt 
37. This bolt is adjustable longitudinally in arm 36 by 
means of a lock nut 38 and the head thereof is posi 
tioned for engagement with the rear side of the binder 
25. A coil spring 39 provides a biasing force for con 
tinually urging bolt 37 into contact with the binder 25 
and is assembled on the shank portion of said bolt inter 
mediate the upper end of support bracket 34 and the 
rear side of the upper arm 36. As a shuttle enters the 
shuttle box, binder 25 is pivoted rearwardly and being 
in contact with bolt 37 the double armed lever 33 is 
pivoted in a clockwise direction as viewed in FIGS. 1 
and 3. As the shuttle is picked from the shuttle box the 
expansion of coil spring 39 pivots the lever 33 in the 
opposite direction and the binder 25' is returned to its 
initial position. 
The lower arm of lever 33 is identified by numeral 40 

and has one end of an adjustable linkage rod 41 pivotably 
connected thereto. The opposite end of this linkage rod 
41 defines an elongated opening 42 (FIG. 3) and by means 
of a bolt 43 said end is pivotably connected to a pivotable 
pawi generally indicated by numeral 44. This pivotable 
pawl includes a hub portion 45, an integrally formed ac 
tuating lever 46 to which the linkage rod 41 is connected 
and a rearwardly extending finger 47. 
The left-hand pivotable pawl is identified by numerals 

similar to the right-hand but with the addition of primes 
and both pawls are fixed to the ends of a common Sup 
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4 
port rod 48 (FIGS. 1 and 6). The support rod 48 traverses 
the width of the loom and is supported for oscillating 
movement in suitable bearing members fixed to the under 
side of the lay such as 49 and 50 shown in FIG. 6. This 
Support rod is also supported adjacent its ends in aligned 
apertures (not shown) provided in the base portions of the 
dagger fingers 31 and 31. 

Being fixed to the support rod 48 both pivotable pawls 
44 and 44' are caused to pivot in unison by the pivoting 
motion of either the right or left-hand double armed 
levers 33 and 33. Only one of the double armed levers 
33 or 33’ need be pivoted to affect movement of both 
the pawls. When one is caused to pivot the other remains 
fixed due to its connection with the linkage rods 41 and 
41' which include elongated openings 42 and 42 on the 
ends which are pivotably connected to the actuating lever 
of the pawls. These openings permit bolts 43 and 43' 
forming the pivotable connections to move within the 
limits thereof before the affected double armed lever can 
effect movement of its respective pawl. 
When a shuttle is properly received into the shuttle box 

the binder thereof is pivoted rearwardly in a known man 
ner and the double armed lever cooperating therewith is 
pivoted causing its linkage rod to pivot the pawls 44 and 
44' to a position where they avoid contact with lever 
members which when pivoted effect loom stoppage. The 
right-hand lever is of the bell crank type and is identified 
generally by numeral 51 (FIGS. 1 and 3). This ever is 
pivotably supported intermediate its ends to a mounting 
bracket 52 by means of a bolt 53 and said mounting 
bracket attaches to the side of the loom frame 10 by 
means of bolts 54. 

Lever 5 includes a lower arm 55 and an upper arm 
56 the top portion of which is bifurcated with one stem 
forming an abutment 57 and the other a means for inter 
connecting the linkage to the motor's quick release mech 
anism that will be more fully described hereinafter. 
The lower arm 55 of the lever 51 has one end of a 

coil spring 58 of the helical extension type attached there 
to as at 59 and the opposite end is connected to the 
crank lever 30 as at 60. 
A coil spring 61 continually urges lever 51 into con 

tact with an adjustable stop screw 62 which assembles 
in a protruding lug 63 that forms a part of the mounting 
bracket 52. One end of this spring is attached to the inner 
end of a fixed stud 64 carried by the lever 51 and the oppo 
site end is attached to a spring bracket 65 which is fixed 
to said mounting bracket by means of the stop screw 62. 
The lever on the left side of the loom which functions 

in a similar manner to lever 51 on the right-hand side 
being basically the same except for a linkage connection 
to the loom motor is identified, along with its cooperat 
ing components, by corresponding numerals with the addi 
tion of primes. 

Referring to FIG. 1, the linkage to the motor's quick 
release mechanism includes a linkage rod 66 one end 
of which is pivotably connected to lever 51 as at 67. The 
opposite end of this linkage rod 66 is pivotably attached 
to one end of a horizontally disposed arm 68. The other 
end of arm 68 is fixedly attached to the upper end of a 
shaft 69 journaled in a cylindrical housing 70 having 
opposed bolting flanges 71 and 72 extending laterally there 
from. Housing 70 assembles to the loom frame 10 by 
any suitable means such as bolts 73 (the head of one only 
shown in FIG. 1). 
The lower end of shaft 69 is provided with a fixed 

collar 74 having an integrally formed and laterally extend 
ing lug 75 extending therefrom to which one end of a 
release rod 76 is pivotably attached. 

In operation, the lay beam is swung to and fro in a 
conventional and well known manner as the shuttle is 
caused to travel to and from the shuttle boxes forming 
the ends of said lay. 
When a shuttle is properly received into a shuttle box 

the binder thereof is pivoted rearwardly and the upper 
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arm of the double armed lever 33 or 33' cooperating there 
with is pivoted in a like manner. This motion is trans 
mitted through the lower arm of the double armed lever to 
the linkage rod 41 or 41' which in turn pivots the pawls 
44 and 44' a distance sufficient to elevate their fingers to 
clear the abutments 57 and 57 on the upper end of levers 
51 and 51. 
The above movements occur during the forward motion 

of the lay and should the pawls fail to be pivoted as a 
result of an improperly boxed shuttle, their fingers 47 
and 47 engage the abutments 57 and 57 and pivot the 
upper portions of levers 51 and 51' in a forwardly direc 
tion. 

Levers 51 and 51' are pivoted simultaneously and the 
lower arms 55 and 55' thereof pivot in a downwardly di 
rection and through their connections with crank levers 
30 and 30' the pivotable abutments 28 and 28' are pivoted 
to a position for engagement with their respective dagger 
fingers 3 and 31'. Just before the lay has traveled far 
enough to enable the dagger fingers to engage the pivotable 
abutments, lever 51 will have moved linkage rod 66 a 
distance sufficient to release the loom motor to braking 
position. 

With this means for stopping a loom the initial forces 
are taken up by the braking portion of the loom motor 
and the remaining forces through the combination of said 
motor and engagement of the dagger fingers with their 
respective pivotable abutments. 

While one embodiment of the invention has been dis 
closed, it is to be understood that the inventive concept 
may be carried out in a number of ways. This invention 
is, therefore, not to be limited to the precise details de 
scribed, but is intended to embrace all variations and 
modifications thereof falling within the spirit of the in 
vention and the scope of the claims. 
We claim: 
1. In a loom having a clutch-brake motor, a lay, op 

posed shuttle boxes at the ends of said lay and pivotable 
binder members forming a part of each shuttle box for 
arresting the flight of a shuttle as it is received therein, 
rockable sword members disposed in spaced relation for 
supporting said lay, a loom protector mechanism compris 
1ng: 

(a) fixed daggers attached to and movable with said 
Sword members, 
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(b) slidable frog members having pivotable abutments 
supported therein, 

(c) a crank lever forming a part of each pivotable abut 
ment, I 

(d) Sensing means including a lever member and a co 
operating pivotable pawl, said lever member being 
pivotably attached to said lay and having one end 
thereof in contact with said binder and the opposite 
end linked to said pawl, and 

(e) a further means adapted to be influenced by said 
pawl for elevating said pivotable abutment upon in 
dication of improper shuttle boxing from a non-inter 
fering to a dagger engaging position. 

2. The mechanism according to claim 1 wherein said 
pivotable pawls are caused to move in unison and in 
clude a Support rod disposed below said lay which extends 
longitudinally therewith. 

3. The mechanism according to claim 1 wherein said 
further means comprises a pivotable bell crank lever 
having control linkages connected to each end thereof, one 
of which is mechanically linked to said motor the other 
to said crank lever. 

4. The mechanism according to claim 3 wherein said 
pivotable bell crank lever includes an integrally formed 
abutment adapted to be engaged by said pawl to pivot 
Said bell crank lever to a position whereby said control 
linkages are activated to release said motor to braking 
position and elevate said pivotable abutment to dagger 
engaging position. 

5. The mechanism according to claim 3 wherein said 
bell crank lever's linkage to said crank lever defines a 
spring element adapted to move said pivotable abutment 
between dagger finger engaging and non-engaging posi 
tions and to dissipate the forces created by excessive pivotal 
movement of said bell cranklever. 
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