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PATENT OFFICE. 
RUDOLF LANGWIELER, OF WUPPERTAI-OBERBARMEN, GERMANY., Ass IGNOR TO THE 

FR I. P. BEMBERG AKTIENGESELLSCBAFT, OE' WUPPERTAI-OBERBARMEN, GRB 
MANY., A CORPORATION OF GERMANY 

DVICE FOR MECANICALL ACNG ANKS.. O AR -- 

Application fled January 8, 1981, Serial No. 508,879, and in Germany July 8, 1939. 
Originally the skeining of yarn hanks was 

effected in a simple manner by hand. The 
hank was divided by hand or by means of a 
lacing comb and the lacing thread drawn 
through first in one and then in other direc 
tion, zig-zag like, and the ends securely 
knotted so that a cross-wise binding, free 

0. 
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from any running knot, was formed. This process had the disadvantage of being time 
consuming to a considerable extent. d 
The subject of this invention is a mechani 

cal lacing device which ensures a lacing free 
from running knots, and which, at the same 
time, operates in a thoroughly reliable and 
trouble-freemanner and is of simple construc 
tion. The device consists of two slide mem 
bers arranged on a supporting plate which 
are positively interconnected in such a way 
that when one moves upwardly the other 
moves downwardly. Each slide member is 
provided with downwardly directed dividing 
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members. During the motion of the slide 
members the hank is alternately formed into 
a shed. Immediately adjacent and parallel 

5 to the said dividing members a swinging 
needle member is arranged, which guides the 
lacing thread throug the shed formed. 
The dividing members may consist of tongue 
shaped prolongations of the slide members 
which are notched at their ends for receiving 
the part-hanks and are so arranged with re 
spect to one another that the ton 
one slide member cover the gaps formed by 
the tongues of the other slide member. 
In order to facilitate the division of the 

hank and to maintain the same division dur 
ing the reverse motion of the slide-members it 
is advisable to arrange a special comb for 
the slide members. The prongs of the comb 
project out over the tongues of both dividing 
members so that on inserting the device first 
of all the hank is divided and thereupon only 
during the motion of the slide members the 
part-hanks are alternatcly stretched by the 
notches of the tongues, so that a shedisformed 

gues of the 

each time and the intermediate spaces which 
are produced permit the lacing thread to be 
smoothly passed through on practically a 
straight path. During the reverse motion 
following the first passage of the lacing 
thread the prongs of the comb remain in en 
gagement, so that a sure maintenance of the 
same part-hank is ensured. 

Preferably each prong of the comb has a 
rotary slider provided with a nose. In the 
starting position the nose of the slider lies in 
the direction of the threads; since it is nar 
rower than the prongs it does not disturb 
the division of f hank when the device is 
inserted. Only after the part-hanks have 
been moved does the rotary disc actuate and 
the nose slides positively in the space between 
the part-hanks, as a result of which any de 
pending threads of the upper part-hank are 
raised and united with the same, so that the 
needle device can pass freely through. 
The dividing members may, however, also be constructed as separate dividing pins ar 

ranged on the sliding members. They con 
sist of two halves which accurately fit on to 
one another throughout their whole length. 
Each half is provided with two transverse 
fingers disposed one above the other, the dis 
tance apart of which is adjusted to the thick 
ness of the hank to be laced. Each dividing 
member is provided at its upper end with 
an annular groove or a collar and the slider 
plates are provided with a number of suit 
ably constructed union members correspond 
ing to the number of dividing halves, which 
embrace each annular groove or collar on both 
sides. The individual dividing members are 
rotatably mounted between these union mem 
bers; for the purpose of rotation they have 
guiding members, provided with pinions, in 
which they are radially secured but are axi 
ally displaceable. common movable 
toothed rod produces rotation of the pinions of the dividing member guides, and conse 
quently of the E. members themselves. 
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Between two dividing members consisting of 
the movable halves a simple dividing pin is 
arranged rigidly on the supporting plate. 

In the position of rest the slide members 
are in the mean position; the dividing plane 
of each individual dividing member is paral 
lel to the plane of the sliding members. The 
connecting members of each sliding mem 
ber embrace the annular groove or the collar 
of each dividing member in such a way that 
the two halves are secured against axial dis 
placement. In the position of rest, moreover, 
the fingers on the dividing members are ver 
tical to the plane of the sliding members, so 
that the dividing members can be smoothly 
inserted into the hank. By displacement of 
the toothed rod the dividing members are 
rotated by way of the pinions and the guiding 
members in such a way that each of the 
connecting members of the sliding members 
on the two sides of the dividing members em 

During the 
motion of the sliding members the halves of 
the dividing members provided with fingers 
disposed transverse to the hank are moved 
upwards and downwards, ectively. In 
this way, by the upward and downward mo 
tion of the part-hanks a shed is again pro 
duced, through, which the lacing thread is 
guided by means of a needle arrangement, 
Since the shed is particularly well formed 
in consequence of the upward motion of the 
separate part-hanks, the passage of the needle 
arrangement is effected without any trouble, 
even in the case of yarn which is little suited 
for lacing. 
The invention combines in itself several ad 

vantages. The cross-wise union, free from 
running knots is as yielding as the hand lac 
ing referred to in the introduction; the hank 
may be loosened without any further pre 
liminary to such an extent that it completely 
occupies the whole width of the lacing thread 
This represents a very considerable advan 
tage, not only in dyeing but also in sort 
ing. On the other hand the part-hanks in the 
lacing thread may be readily pushed togeth 
er, which is advantageous when making 
bundles for transport purposes. Conse 
quently the lacing device shows the further 
advantage that, in contradistinction to the 
known device, it permits simple and trouble 
free insertion and withdrawal after lacing 
has been effected. 
The drawings show two constructional 

forms of the invention by way of example. 
Figure 1 shows in elevation a lacing de 

vice, in which the slide members are con 
structed as dividing members at their lower 
ends, in the first phase of the lacing process 
and with the lacing comb inserted in the 
yarn. 

Figure 2 shows a section along the line 
A-B in Figure 1. 
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Figures 3, 4 and 6 show the device in fur 
ther stages of the lacing process. 

Figure 5 shows a section along the line 
C-D in Figure 4. 

Figure 7 shows a section through the laced 
yarn at the point at which lacing has been 
effected, 

Figure 8 shows in elevation another con 
structional form of the lacing device, having 
dividing pins on the slide members, dur 
inity of the same into the yarn. 

Figure 9 shows a section along the line 
C-D of Figure 8. 

Figure 10 shows a 
A-B of Figure 8. 

Figure 11 shows in elevation the lower 
part of the lacing device after rotation of the 
dividing members, but before motion of the 
slide members. 
Figure 12 shows another section along the 

line A-B of Figure 8 in which the dividing 

section along the line 

members are in the operative position. 
Figure 13 shows the lower part of the lac 

ing device after formation of the shed and 
with the needle arrangement passing through 
the same. 

Figure 14 shows a side elevation of Figure 
13. 

Figure 15 shows a second shed, likewise 
with the needle arrangement passing through 
the same. 

Figure 16 shows a side view of Figure 15. 
The device consists of prongs 1 of a comb 

attached to a supporting plate 14, and two 
slide members, 18, 19, provided with notches 7, 8, which slide in guides 15 of the carrying 
plate 14 and longitudinal grooves 16 in the 
prongs 1. The slide members 18, 19 are con 
nected with a double-armed rocking lever 9 
by way of links 17, which lever alternately 
moves one slide member upwards and at the 
same time the other slide member down 
wards. The prongs 1 are provided with 
apertures 2 having slots 4. needle device 
10 moves over a circular path through the 
said apertures 2. Further on the prongs 1 ro 
tary slide members 20 are arranged in guides 
21, the said slide members being provided 
with a nose 20'. Finally, on the carrying 
plate 14 there is a thread clip 11 and a thread 
knotting device 12, 13. 

During the lacing operation the device is 
inserted into the hank with the prongs 1 and 
the noses 20 of the rotary slide members ly 
ing in the direction of the part-hanks, the 
hank being thereby divided into separate 
part-hanks. At the same time the slide 
member 19 presses the two hanks 5, 5’ in a 
downward direction, the hanks 6,6' remain 
ing above, so that the apertures 2 in the 
prongs 1 are free, and the needle arrange 
ment 10, known in itself and moving over a 
circular path, can draw the thread through 
(Figure 3). Before the needle arrangement 
10 penetrates the apertures in the prongs the 
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rotary slide member 20 has been positively ro 
tated through 90 in the space between the 
part-hanks, and in this way has lifted any 
depending threads, belonging to the upper 
part-hank up to the same, as a result of 
which the needle arrangement 10 has a free 
passage for its motion. The end of the 
thread 3 which is now drawn through the 
shed is secured by a clip 11, whereupon the 
needle arrangement 10 and the rotary slide 
member 20 return to their initial positions. 
Hereupon the two slide members 18, 19 inter 
change their position, so that now the hanks 
6, 6 are moved downwardly and the two 
hanks 5, 5 are moved Gwily (Figure 4). 
In this way the lacing thread 3 takes up a zig 
zag position about the individual hanks. 
Before the lacing thread 3 is again drawn 
through the hanks by means of the needle 
arrangement 10 and is knotted at its end by 
means of a knotter 12 and tightening device 
13, known in themselves, the nose 20' rotates 
a second time within the space between the 
part-hanks. After the return of the needle 
arrangement 10 and the nose 20' the device 
may now be withdrawn from the hank with 
out any difficulty since the lacing thread 3 
can readily leave the aperture 2 by way of the 
slot 4. As is seen in Figu 
knot is in the lacing thread at the places of 
separation of the individual hanks, but the 
thread passes uniformly once over and once 
under the individual part-hanks. 

In Figures 8-16 a further constructional 
form of the lacing device is shown. Two 
slide plates 18, 19 are arranged in guides 15 
on the supporting plate 14; these slide plates 
are interconnected with a double armed lever 
9 by way of links 17. On the slide plates 18, 
19 connecting members 22, 23 and 22, 23' are 
alternately arranged; the said connecting 
members embrace an annular groove on 
the dividing pins 24, 25, 24', 25. The 
dividing pins 24, 25 and 24, 25' are 
divided along their whole length into two 
halves and they move in guides 26, 27. 
The dividing pins are prevented from 
rotating in the guides 26, 27 by means of pins 
28, but they are capable of being displaced in 
the guides in an axial direction... Each divid 
inghalf is provided with two fingers 29, 30 
and 29, 30'. The guides 26, 27 carry toothed 
pinions 31 at the top; said pinions engage in 

in addition, between the 
two dividing pins 24, 25 and 24, 25 a solid 
dividing pin 33 is provided. For the pur 
pose of extreme limitation of the yarn hank 
tongues 34, 34' are arranged on the support 
ing late 14. The manner of operation of 
this device is as follows: 

Before introduction into the hank the 
dividing pins 24, 25, 24', 25 are so positioned 
by means of the toothed rod 32 that the fin 
ers 29, 30 and 29, 30' are parallel to the 
ank. The lacing device is now inserted 

the 
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transversely to the hank, as a result of which 
the part-hanks 5, 6 and 5, 6 are formed. 
Hereupon the dividing pins 24, 25 and 24, 
25 are rotated by means of the toothed rod 
32, by way of the toothed pinions 31 and the 
guides 26, 27, so that the fingers 29, 30, 29, 
30’ embrace the separate part-hanks, and, 
therefore, are situated transversely to the in 
dividual part-hanks. For the purpose of ef 
fecting the lacing, an upward or downward 
sliding of the slide plates 18, 19 is produced 
by rotation of the double armed lever 9, whereupon, in consequence of the connecting 
members 22, 23 and 22, 23 the dividin 
halves 24, 24' are moved downwardly an 
the dividing halves 25, 25 are moved up 
wardly. As a result of this operation a dou 
ble shed formation takes place; it is impos 
sible for individual threads to depend, since 

art-hanks are completely embraced by 
the fingers 29, 30.29.30 (Figure 13). After 
this the lacing thread is carried through the 
shed by means of the needle arrangement 10. 
After the return of the needle arrangement 
10 the slide plates 18, 19 are moved in oppo 
site directions by means of the double armed lever 9 so that now the two dividing halves 
25 and 25 are moved downwardly and the 
two dividing halves 24 and 24' are moved 
upwardly, whereby a shed is formed which 
is the reserve of that just mentioned (Figure 
15). Hereupon the second half of the lacing 
thread is passed through the shed by means 
of the needle arrangement 10, after which 
the two ends of the thread are knotted in the 
known manner by means of a knotting ar 
rangement and are cut off. After the return 
of the needle arrangement 10 the lacing de 
vice is again brought into the position of rest 
shown in Figure 8 and then withdrawn from . 
the hank; the lacing is then completed as is seen in Figure 7. 
What I claim is: 
1. In a device for lacing yarn, in combi 

nation, sliding members interconnected one 
with the other, a supporting plate therefor, 
a plurality of dividing members attached to 
the side sliding members, the connection be 
tween these sliding members being such that 
the alternate raising and lowering of the 
members produces alternate sheds in a hank being laced. 

2. A device as set forth in claim 1, in which 
a comb-like element is arranged at the lower 
ends of said sliding members. 

3. A device as set forth in claim 1 in which 
a comb-like element is arranged at the lower 
ends of the sliding members, said comb-like 
elements possessing swinging portions which 
act to lift any depending filaments or threads 
of the hank. - 

4. A device as set forth in claim 1 in which 
the sliding members have associated there 
with rotatable dividing members. 

5. A device as set forth in claim 1 in which 
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the sliding members have associated there 
with rotatable dividing members, said divid 
ing members being maintained in a position 
parallel to the hank when the lacing device 
is not in operation, and capable of displace 
ment when the device is in operation. 

6. A device as set forth in claim 1 in which 
pinions are provided whereby a toothed rod 
may operate the said sliding members. 

7. A lacing device for yarn hanks.com 
prising a supporting means, two sliding 
members arranged on said means, said mem 
bers being positively connected to one another 
and adapted to form an alternate shed in the 
hank, and a movable needle arrangement fol' 
introducing the lacing thread through the 
alternate shed of the hank. 

8. A lacing device for yarn hanks compris 
ing a supporting means, a double armed lever 
attached to said means, two alternately slid 
able parallel members arranged on said plate 
and connected with the double armed lever, 
said members ending in tongues provided 
with notches, the tongues of one sliding mem. 
ber being so Ali as to cover the gaps of 
the other sliding member and a needle ar 
rangement adapted to lead the lacing thread 
on a path transverse to the shed formed by 
the slidable tongues. 

9. A lacing device for yarn hanks com 
prising a supporting plate, Frg of a comb 
fixed at said plate adapted to form single 
part-hanks, a double armed lever oscillating 
on said plate, two slidable means connected 
to said lever and provided with means for 
forming the part-hanks into an alternating 
shed, and means for introducing the lacing 
thread through this shed. 

10. A lacing device for yarn hanks com 
E. a supporting plate, prongs of a comb 
xed at said plate and adapted to divide the 

hank into several bundles, a double armed 
lever pivotally mounted on said plate, two 
slidable means connected to said double 
armed lever and having tongue shaped elon 
gations, said elongations moving alternately 
up and down being adapted to form the 
bundles into a varying shed, and means for 
leading the lacing thread through this shed. 

11. lacing device for yarn hanks com 
E"; a supporting plate, prongs of a comb xed at said plate and adapted to divide 
the hank into several bundles, a double armed 
lever pivotally mounted at the plate, two 
slidable means connected to said double 
armed lever and provided with means to 
stretch and press down the alternate bundles, 
tiltable noses fixed at the prongs of the comb 
adapting to swing into the formed shed and 
to lift depending threads of the bundles be 
ing in rest, and means for leading the lacing 
thread through the alternate shed of the 
bundles. 

12. A lacing device for yarn hanks, com 
prising a support, a double armed lever piv 
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otally mounted at said support, two slidable 
means connected to said lever and provided 
with means to divide the hank into bundles 
and alternately to lift and lower these bun 
dles, and means for introducing the lacing 
thread into this alternate shed. 

13. A lacing device for yarn hanks, com 
prising a support, two slidable means mount 
ed on said support and capable of moving in 
contrary directions by positive interconnec tion, dividing members being radially se 
cured by rotatable guide members, the di 
viding members consisting of two halves 
each half being provided with two fingers, 
said dividing members being moreover em 
braced by connecting means fixed at the slid 
able means and adapted to secure or release 
the halves in axial direction according to 
the rotation of the guide members and means 
for introducing the lacing thread through 
the shed formed by the fingers of the divid 
ling means. 

14. A lacing device for yarn hanks com prising a support, a double armed lever-piy 
otally mounted on said support, two slidable 
means connected to the arms of said lever, ro 
tatable dividing members consisting of two 
halves each of which being provided with 
two fingers, said halves being adapted to 
move in axial direction by influence of the 
slidable means, when the fingers are in trans 
verse position, and a needle arrangement to 
introduce the lacing thread. 

15. A lacing device for yarn hanks com 
prising a support, a double armed lever piv 
otally mounted on said support, two slidable 
means connected to the arms of said means, 
dividing members consisting of two halves 
and guided and radially secured by guiding 
members provided with pinions, a toothed 
rod for rotating alternately said guiding 
members with the dividing members, the 
halves of which provided with fingers and 
connected to the slidable means by connect 
ing members, said members being adapted to prevent the halves from axial displacement 
when the fingers are situated parallel to the 
divided bundles of yarn, and to release the 
halves for axial displacement when the fin 
gers are in transverse position to said bun 
dles, and a needle arrangement for leadin 
the thread in a curved path between the lifte 
and the lowered fingers of the halves. 

16. A device for mechanically lacing hanks 
of yarn comprising, in combination, a sup 
port, sliding elements thereon and connected 
to one another adapted to form shears in 
the hanks, and a needle for lacing a tying 
string through the sheds thus formed. 

17. A device as set forth in claim 16 in 
which means are R to prevent the for 
mation of loose filaments when the yarn hank 
is being laced. 

18. A device as set forth in claim 16 in 
which means are provided to prevent the 
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formation of loose filaments when the yarn hank is being laced, said means comprising 
comb-like elements in operative connection 
with the sliding members. 

is 19. A lacing device for yarn hanks.com 
prising a supporting means, two sliding 
members arranged on said means, said mem 
bers being positively connected to one 
another and adapted to form an alternate 

lo shed, in the hank. In testimony whereof I affix my signature. 
UDOLF LANGWELER. 
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formation of loose filaments when the yarn hank is being laced, said means comprising 
comb-like elements in operative connection 
with the sliding members. 

is 19. A lacing device for yarn hanks.com prising a supporting means, two sliding 
members arranged on said means, said mem 
bers being positively connected to one 
another and adapted to form an alternate 

lo shed, in the hank. In testimony whereof I affix my signature. UDOLF GE 
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