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To all, whon, it nually concen: 
Be it known that I, EDWIN, BUTCHER, a citi 

Zen of the United States, residing at Worces 
ter, in the county of Worcester and State of 
Massachusetts, have invented certain new and 
useful Improvements in Heddles, of which the 
following is a specification. 
My invention relates to heddles for Jac 

quard looms; and the object of my invention 
is to improve upon the construction of wire 
heddles as ordinarily made, and particularly 
that class of heddles in which the guide-eye 
of metal, through which a warp-thread passes, 
is made separate, with a central guide-opening 
for the warp-thread and a small hole through 
each end for the two separate wire strands 
forming the upper and lower part of the heddle. 
Each wire strand passes through one of the 
small holes in the guide-eye and is then bent 
to bring the two strands together and form a 
loop at each end of the guide-eye, the metal 
of which is not so hard as the wire. After 
each wire strand is inserted through the small 
hole in each end of the guide-eye and bent at 
about its middle point to form an attaching 
loop pressure is applied to the loop end. The 
wire forming the loop is pressed into the 
guide-eye at each end thereof, so as to form 
a groove therein, and thus hold the guide-eye 
in position between the two strands of wire. 
Solder is then applied to the loop ends of the 
wire strands and the guide-eye to make a 
smooth surface and insure the rigid holding 
of the guide-eye by the wires. Each of the 
two strands of wire forming the upper and 
lower part of the heddle are preferably sol 
dered together to form a single strand, and 
the free end of the upper strand is bent into 
hook shape to receive the loop on the cord 
leading to the jacquard, and a metal tube or 
sleeve is placed over the hook end and the 
loop on the cord and then compressed to bind 
the hook end of the wire and the loop on the 
cord within said tube. The free end of the 
wire on the lower part of the heddle is passed 
through the eye in the upper end of the lingo 
and then bent up to form a loop, and a tube 
or sleeve is placed thereon to secure the bent 
end and attach the lingo thereto, as fully 
shown and described in my United States Pat 
ent No. 587,472. 

My invention consists in certain novel fea 
tures of construction of my improvements, as 
will be hereinafter fully described. 

Referring to the drawings, Figure 1 shows 
a wire heddle embodying my improvements 
and attached at its upper end to the lower end 
of the cord leading to the jacquard and at 
tached at its lower end to the upper end of 
the lingo. Fig. 2 shows the lower end of the 
cord and the upper hook end of the heddle 
with the tube thereon before the parts are se 
cured together. Fig. 3 corresponds to Fig. 
2, but shows the tube in its operative position. 
Fig. 4 corresponds to Fig. 3, but shows an 
edge view of the tube after it has been com 
pressed. Fig. 5 shows a side view of the tube 
shown in Fig. 4 looking in the direction of ar 
row (, same figure. Fig. 6 shows the metal 
guide-eye detached. Fig. 7 shows the metal 
guide-eye and the two wire strands connected 
thereto, with the grooves in the metal guide 
eye formed by pressure on the loop ends of 
the wire strands. Fig. 8 shows a metal guide 
eye and the two wire strands after they are 
attached together and soldered, and Fig. 9 is 
an edge view of the parts shown in Fig. 8. 
Figs. 2 to 9, inclusive, are shown on an en 
larged scale. 

In the accompanying drawings, 1 is the 
metal guide-eye, preferably made of sheet 
metal and having an opening 1 through its 
central portion, forming the guide-eye for the 
warp-thread, and two smaller openings 1', 
one at each end, to receive the wire strands 2 
and 3, one of which, as 2, forms the upper 
part of the heddle and the other, as 3, forms 
the lower part. 
The wire strand 2 is inserted through one 

of the openings 1" in the guide-eye 1 and is 
bent back upon itself at about its middle por 
tion to form a double strand, the bent por 
tion forming a loop for attaching the end of 
the guide-eye 1. The strand 3 is inserted 
through the other opening 1' in the guide 
eye 1, also bent back upon itself to form a 
double strand, the bent portion forming a 
loop for attaching the other end of the guide 
eye I. 
The loop end of the strand 2 and the loop 

end of the strand 3 where the guide-eye 1 is 
attached thereto are compressed sufficiently 
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to form grooves 1' from the openings 1' to 
the ends of the guide-eye 1 on each face of the 
guide-eye, as shown in Fig. 7. 

Solder is applied to the loop ends of the 
strands 2 and 3 where they are connected with 
the guide-eye 1 to form a smooth surface at 
the point of connection of the strands 2 and 3 
with the guide-eye 1, (see Figs. 8 and 9,) and 
solder is also preferably applied to the strands 
2 and 3 throughout their length to form Sub 
stantially one strand, as shown in Fig. 1. 
The upper free end of the strand 2 is bent 

over to form a hook 2, as shown in Fig. 2. 
The lower loop end of the cord 4 is fitted onto 

said hook 2', as shown in Fig. 2, and a tube 5, 
of yielding metal, having been first placed upon 
the upper end of the heddle, is moved up to 
extend over the hook end 2' and the lower part 
of the cord 4, as shown in Fig. 3. Pressure 
is then applied to the tube 5 to compress the 
same upon the upper end of the heddle and the 
lower end of the cord 4 and to indent the up 
per end of the tube between the ends forming 
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the loop end of the cord, as shown at 5' in Fig. 5. 
The lower free end of the lower strand 3 is 

passed through an eye or opening in the upper 
end of the lingo 6 and is then bent upwardly 
and a rigid tube 7, previously placed on the 
strand 3, moved down over the projecting end 
of the strand, and the end is bent over the up 
per edge of the tube to hold it in place, as fully 
shown and described in my Patent No. 587,472, 
above referred to. 

It will be understood that the details of con 
struction of my improvements in heddles may 
be varied, if desired. 
The advantages of my improvements will be. 

readily appreciated by those skilled in the art. 
I provide a wire heddle in which the guide 

eye is rigidly secured to the upper and lower 
strands of wire, forming the upper and lower 
part of the heddle, by compressing the wire 
loops connected with the metal eye sufficiently 
to force the wire into the metal eye, I reduce 
the thickness of the connection between the 
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metal eye and the wire strands, and at the 
same time I prevent any movement of the wire 
strands on the guide-eye. By using solder I 
more Securely attach the wire strands to the 
guide-eye and obtain a smooth surface. By 
means of the tube at the upper end of the hed 
dle, which extends over the hook on the upper 
end of the heddle and also over the lower end 
of the cord and is compressed thereon, I ob 
tain a very Secure attachment between the end 
of the cord and the upper end of the heddle 
and at the same time furnish a smooth and even 
connection which has no projections thereon 
to interfere with the free up-and-down move 
ment of the heddle at its upper end. The lower 
end of the heddle is constructed substantially 
the same as described and shown and in my 
United States Letters Patent above referred to. 
Having thus described my invention, what 

I claim as new, and desire to secure by Letters 
Patent, is 

1. As an improved article of manufacture, 
a heddle, comprising a metal guide-eye having 
an opening through which a warp-thread is 
adapted to be passed, and end openings, two 
strands of wire each being looped through one 
of the end openings and both parts thereof com 
pressed into the metal of the eye to form a firm 
union between the parts of the wire and the 
metal of the eye, the two parts of the wire be 
ing further connected to the guide-eye and to 
each other beyond the guide-eye by solder. 

2. The combination of a guide-eye, aheddle 
cord having a loop, a strand of wire connected 
to the guide-eye and having a hook engaging 
said looped cord, and a tube of flexible material 
extending over and covering the hook-and 
loop connection between the cord and wire, 
said tube being compressed upon the hook and 
loop at opposite sides of their point of engage 
ment and presenting a smooth cover therefor. 

EDWIN, BUTCHER. 
Witnesses: 

J. C. DEWEY, 
M. HAAS. 
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