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To all whom it may concern:

Be it'known that I, Gustav Livxerrz,
citizen of Germany, residing at Llberfeld,
Germany, merchant, have invented new and

.5 useful ITmprovements in Methods of Making

Wire-Heddle Eyes, of which the following

is .a, Specification.

: This invention relates to a new method of
" producing -the thread eye in loom heddles

16 made. from a single piece of steel wire. In

manufacturing these heddles of springy steel
wire the production of the eye for the thread
presents difficulties, inasmuch as the wire
springs back after the eye has been formed

" 15, by, bending the wire over a mandrel, which

causes ‘the eye to open. It has been at-
tempted. heretofore to obviate this drawback
Yy subjecting the thread eye to a strong pres-
~sure after hending the wire. Heddles pro-

20 . duced in this manner are found to be

weakened. at the portions adjacent to the
eye, which is a serious defect more especially

. . in, the manufacture of fine fabrics. :

. 'The, present invention is. distinguished. by

: és ‘the fact that the formation of the steel wire

into the thread eye is effected exclusively by
bending, thereby enabling heddles.to be pro-

- duced which can be used in the manufacture

of very, fine materials such as silk or the like.

30 The heddle is thus bent and formed with an

eye-the axis of which is at right angles to
the heddle and retains this position without
any pressing operation being necessary.

In the accompanying drawing I have

85 shown one form of apparatus. for carrying

out my method in which:— o

. Figures1to 4-are a series of elevations each
accompanied by-a plan of the lower man--
drel which shows the position from which

40 the respective elevation is regarded. Fig. 5

is a sectional plan illustrating a wire blank
in the act of being presented to the mandrel.
Fig. 6 is an elevation of the wire blank after
passing between the mandrel parts and before

45 the latter have been brought together. Fig.

7 is a rear view of Fig. 6 after the mandrel
parts -have been brought together and the
ends- of the wire have -been moved around
through 1802 in opposite directions. Fig..8

is a_plan of the lower mandrel part and of
the wire blank when. the ends of the latter
have been moved through a little more than
270°.  Tig. 9.is a view similar to Fig. 7 but
showing certain abutments in operative posi-
tion. ¥ig. 10 is a similar view but showing
the mandrel rods and the abutments canted
ccunter clockwise. TFig. 11 is a similar view
but showing the parts canted slightly in the
clockwise direction. Fig. 12 is a plan of the
lower mandrel and the abutments and shows
the blank after it has been bent as shown in
the previous figures. Figs.'12, 14 and 15 are
different views of the finished heddle. Figs.
16 and 17 are plans illustrating certain rela-
tive positions of the alined mandrels at one

‘stage of the bending process, and Figs. 18

and 19 are plans illustrating different rela-
tive positions of the alined mandrels at
another stage of the process, the latter posi-
tions being attained by turning the mandrels
relatively about the common axis. Figs. 20
and 21 are plans of the upper and' lower
parts respectively of the mandrel. A
“In Figs. 1 to 4, 1 and 2 are the mandrel
rods, 8 and 4 are the mandrel parts cor-
responding in length to the thickness of the
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central eye or thread eye to be formed. The

mandrel is thus divided in its middle and as
seen in the drawing is adapted to receive
two. thicknesses of wire. In the plan views,
Figs. 1 to 4 of the lower mandrel, the upper
mandrel 4 is indicated in broken lines. -Xach
mandrel is adapted to accommodate only one
thickness of wire, so that the wire when
formed into an eye lies with part of its upper
surface against the shoulder above the upper
mandrel, and with part of its opposite sur-
{ace against the shoulder below the lower
mandrel as seen in Fig. 7. This is facili-
tated by the provision of the inclined projec-
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tions 9. The abutments 12 and 13 which are

employed -as hereinafter described are ‘pro-

‘vided each with a shoulder 14 for engaging

the Keddle wire.in the horizontal direction
at the ‘parts. adjoining the thread eye and
with a shoulder 15.which during the bendin
operation serves as-an abutment for the sai

parts in the vertical plane. - These abutments.
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are arranged one on either side of the man-

" drel and are movable in the direction of the

10

"axis of the mandrel.

The improved method of forming 2
thread eye or central eye on a wire heddle
blank is carried out in such manner that
the mandrel around which the eye is bent
is canted (after the formation ef the thread

“eye) together with the to abutments first
in one direction to the position shown 1n

- Fig. 10 and then, after moving the shoul-

ders 15 against the wire, the mandrel and

" abutments are canted in the opposite direc-
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tion to the position shown in Fig. 11, the
ends of the heddle being secured laterally,
whereby the thread eye may be displaced as
desired with regard to the heddle ends.

. The operation is as follows: The heddle
wire blank 5 in which the thread eye is to
be formed has its previously formed end
eyes engaged with projecting pins 6 on a
feed plate 7 and is transferred from the lat-
ter to two arms 8 by which it is carried dur-
ing the formation of the thread eye. These
arms 8 are adapted to swing about the lon-
gitudinal axis of the mandrel. In order to
facilitate the insertion of the heddle wire
between the rear portions of the mandrel
rods, the mandrel rods may be provided
with inclined surfaces 10. During the in-

-sertion of the heddle blank the two halves

of the mandrel are moved sufficiently apart
to enable the heddle to be passed between
them as seen in Fig. 6 and the heddle wire
iz thus brought against the rear portion of
the mandrel. The mandrel then closes as
seen in Fig. 7 and the bending fingers 8
swing around the mandrel through about
three quarters of a revolution and bring the
wire ends to the position shown in Fig. 8.
During the first part of this operation the
curved surfaces 3 and 4 of the mandrels
which lie toward the rear parts 10 are in
alinement as seen in full and dotted lines in
Fig. 16 and form the rear parf or side of
the thread eye as seen in Fig. 17 but during
the latter part of the said operation the

mandrel parts turn slightly in relation to
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one another and their front surfaces come
into alinement as seen in Fig. 18 and form
the part of the loop as seen in Fig. 19. The
abutments 12 and 13 are now advanced from
the position seen in Fig. 7 to the position
seen in Fig. 9 so that the shoulders 14 and
15 are in the supporting .position and the

arms 8 then return holding the wire under.

tension. During this return movement of
the arms 8 the parts of the wire adjacent to
the thread eye are supported in the hori-
zontal direction by the shoulder 14. Simul-
taneously with the return movement of the
arms the mandrel together with the abut-
ments is canted first in the one direction fo

o _ 1,067,748

the position seen in Fig. 10 and the shoul-
ders 15 are then brought close against the 65
heddle wire. The mandrel together with
the abutments is now canted in the other di-
rection to the position seen in Fig. 11. By
the tilting or canting- in two opposite di-
rections and by the aid of the abutments the 70
thread eye is displaced as desired in relation

to the two wire ends. The canting is car-
ried out in both directions somewhat be-
yond the amount which is apparently nec-
essary so that upon the return of the man- 75
drel the eye assumes exactly the required po-
sition relatively of the heddle ends and also
remains in this position. In this manner
the heddle eye is completely formed with-
out any compression of the wire, and it is 80
therefore .only necessary’ to solder the ends

of the eye in order to finish the heddle.

Applicant has filed a divisional applica-
tion, Serial No. 656,524, filed October 9,
1911, covering the apparatus described and 85
illustrated herein.-

T claim: ) .

1. The method of forming the eyes of
wire heddles, consisting in bending the wire
about a two-part mandrel, bringing abut- 90
ments into proximity to the loop thus
formed, and canting the mandrel first in one
direction and then in the other and with it
the abutments, meanwhile pressing upon the-
parts adjacent to the loop by means'of the
abutments; substantially as set forth.

9. The method of forming the eyes of -
wire heddles, consisting in bending the wire
about a two-part- mandrel, bringing abut-
ments into. proximity to the loop thus 100
formed, and canting the mandrel and with
it the abutments first to a considerable de-
gree in one direction and then to a lesser de-
gree in the opposite direction, meanwhile
causing the abutments to press upon the 105
parts adjacent to the loop, substantially as
set forth. '

3. The method of forming the eye of wire
heddles, consisting in moving the ends of a
wire blank equally and oppositely around a 110
mandrel through a greater angle than is nec-
essary for forming the eye, bringing abut-
ments into proximity to the eye, moving said
ends backward until the wire portions ad-
jacent to the eye lie against the abutments, 115
and canting the mandrel and with it the
abutments first- to a considerable degree in
one direction and then to a lesser degree in
the opposite direction, meanwhile causing
the abutments to press upon the parts adja- 120
cent to the loop, substantially as set forth,

4. The method of forming the eyes of wire
heddles, consisting in moving the end eyes
of the heddle blank on respective rotatable
carriers, causing said carriers to revolve 125
equally ‘and oppositely around a two-part .

-
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mandrel through an angle more than sufii-
cient for forming the desired eye, bringing
abutments into proximity to the eye, mov-
ing said carriers backward to the positicn
for finishing the eye thereby bringing wire
parts adjacent to said eye against said abut-
ments, and canting said mandrel and abut-

ments in company while the carriers remain

stationary, ‘meanwhile causing the abut-

3

ments tc press upon parts adjacent to the 10

loop, substantially as set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. .

GUSTAV LINNERTZ. [v.s.]

Witnesses: '

Arvrrep HENKEL,
M1zt GREGORIE.



