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PROCESS AND APPARATUS FOR KNOTTING PILE THREADS IN MANUFACTURING 
CARIPETS 

Application filed May 10, 1930, serial No. 451,381, and in Czechoslovakia May 18, 1929. 
This invention relates to a process for 

knotting the pile threads into the Warp in 

5. 

20: 

35 
" fected much more simply and with less waste, 

40 

the mechanical manufacture of carpets, and 
to apparatus for carrying out this process. 
The invention consists in winding the pile 

thread that is to be knotted-in one or more 
times round a pair of warp threads displaced 
out of the plane of the warp and thereby 
forming a ring of pile thread, which is seized 
by a pair of nippers which pass in a known 
manner between the two displaced warp 
threads, whereupon the said ring is severed 
from the supply of pile thread, and the side 
of the ring that has been so seized is pulled 
between the two displaced Warp threads to 
form a Turkish knot at the end of the length 
of fabric so far woven, and is cut through 
at the point seized by a cutting edge on the 
head of the nippers. : 

In the practical carrying out of this proc 
ess substantial advantages are obtained as 
compared with the processes and mechanical 
carpet knotting machines hitherto known. 
In the first place it may be emphasized that 

- the exceedingly complicated composite knot 
ting nippers hitherto employed, and the 
equally complicated actuating mechanism 
thereof, becomes superfluous. The device for 
placing the ring of pile threads, which is con 
verted into a loop by cutting, round the pairs 
of warp threads, is distinguished by great 
simplicity of construction and of drive. 
A further advantage resides in the fact 

that the cutting of the finished carpet is ef 

since the halves of the cut rings stand out 
above the warp to a uniform length. 

It is also possible to make the ring from 
one or more turns of the pile thread, and thus 
as it were to complete a larger area at the 
same time by knotting-in a tuft of threads. 
Moreover, the length of pile left standing 
above the warp may be regulated at will in a 
simple manner by suitably selecting the di 
ameter of the rings of warp threads. 
One constructional form of apparatus suit 

able for carrying out the process according 
to the invention is illustrated in the accom 
panying drawings, in which 

Figure 1 shows the device as a whole, di 
agrammatically and in perspective, and 

Figure 2 is a front view, Figure 2a, a plan, 
and Figure 2b, a longitudinal section of a 
winding bush. - - 

Figures 3 to 7 show part of the apparatus 
in a succession of different positions. 
The warp 1 is arranged in a vertical posi 

tion. Behind the warp is located a rail 2, 
extending over the entire breadth of the 60. 
fabric. In this rail are formed a series of 
vertical apertures 4, merging into slots 3 
facing the warp. In the apertures 4 are ro 
tatably supported winding bushes 5, each 
formed with a longitudinal slot extending 65 
throughout its length. Each winding bush 
is also provided with an external ring of 
teeth forming a pinion 6, which leaves the 
longitudinal slot free. These pinions mesh 
with a rack 7, which is guided in the rail 2. 
The arrangement may for example be such 

that a winding bush 5 stands opposite to every 
fourth pair of warp threads. In order there 
fore to operate upon the entire breadth of the 
warp, the rail 2 must be displaced by the 
breadth of one pair of warp threads after 
each knotting operation, so that each wind 
ing bush passes from the first pair of warp 
threads to the second, and then to the third, 
and returns to its initial position after these 
step-wise movements. In general, therefore, 
a movement mechanism must be provided, 
which moves the rail 2 in the direction of the 
arrow a transversely to the plane of the warp 
in the manner hereinbefore described. The 
construction of such a mechanism is common 
ly known in this branch of the art and there 
fore need not be described. Similarly the 
rack 7 is reciprocated in the direction of the 
arrow gy at every winding operation or knot 
ting in, for the purpose of rotating the wind 
ing bushes 5. 

In front of the warp are located spreaders 
or displacers 8 and 9, which, like the rail 2, 
receive a transverse displacement relative to 
the warp, and in addition to this a move 
ment perpendicular to the warp in the direc 
tion of the arrows 2, for the purpose of dis 
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warp and introducing them into the winding 
bush 5 through the slot. 

in this position of a pair of warp thi'eads 
the pile thread is supplied to the winding 
bush, the ring of pile thread is formed, the 
ring thus formed is seized by the kilotting 
nippe's and the ring of pile threadis pulled 
away from the winding bush. For this pur 
pose there serve the devices hereinafter de 
scribed. 
The pile threads 10 are guided by the bob 

bin creel through tubes 11. With each wind 
ing bush is associated Such a number of tubi 
lar pile threadguides 11 standing side by side 
as corresponds to the number of differently 
coloured pilethreads. The pile thread guides 
11 are vertically guided inframes 12, which can 
be transversely displaced in a bracket 13 in the 
direction of the arrow a', like the rail2. The 
pile thread guides 11 hang from neck ( ords 
14, which are connected with the piates of a 
jacquard machine. The hooks of the jac 
quard machine keep the pile thread guides i 1 
constantly in a raised position, and that pile 
thread guide in which the warp thread to be 
knotted-in located, is always lowered. 

In order to supply this pile thread to the 
winding bush, the lower portions 16 of the 
tubular guides 11 are hinged to the tipper 
portions by pivot bolts 15, so that they rock 
towards the warp, as shown in the case of the 
outer most thread guide towards the right in 
Figure 1. The rocking of the portion 16 
of the tubular guide towards the warp is 
effected by means of a forked gripper 17, 
which can be moved to and from the var) in 
the direction of the arrow it. In the case of 
the first movement, which takes place after 
a pair of walp threads 1* has been disiaced 
from the plane of the warp. the gripper 17 
racks the tubular element 16 through the gap 
formed in the warp so that the end of the 
pile thread lies between the edge of the lon 
gitudinal slot in the winding bush and a 
spring clip, 1:8. The space necessary for this 
purpose has been provided by a separate 
spreader 19, which is moved to and fro in the 
direction of the arow. , and which in the first 
part of its movement displaces the spring 18 
from the edge of the slot, and in the second 
part of the movement has released the spring 
18, to enable the latter to press the end of the 
pile thread against the edge of the slot. 
The winding bushes 5 are now rotated by 

displacing the rack ... whereby the pile thread 
is unwound:from the bobbin and coiled rotund 
the winding bush 5, as shown, in Figuire 3. 
The number of turns of thread may be regul 
lated, this, being readily effected by altering 
the travel of the rack T. f The thickness of 
the knot to be tied, is thereby at the same time 
deterlined. In any case, however, the lon 
gitudinal slot in the winding bush, 5 mist, be 
located exactly in front of the displaced pair 
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of warp threads when the rack 7 comes to a 
standstill again. 

After the winding of the pile thread round 
the winding bush, the part of the ring of 
thread i0* located in the neighbourhood of 
the slot, in the bush is nipped by the jaws 23, 
24 of the nippers 20, 21. This is effected by 
moving the knotting nippers between the dis 
placed warp threads underneath the winding 
blish 5, then pushing forward the member 20 
of the nipper's alone, and then raising both 
the members 20 and 21, so that the member 
21, together with the jaw 24, enters the wind 
ing bush 5 through the short slot 22, and the 
jaws 23 and 24 of the nippers take up posi 
tions on the outside and inside respectively 
of the part of the thread ring 10x extending 
across the longitudinal slot in the winding 
blish. The member 20 is thereupon pushed 
lack again, whereby the thread ring is firmly 
inipied, in the longitudinal slot in the wind 
ing bush 5, between the jaws. 23 and 24, as 
shown in Figi'e 4. In order to sever the 
ling of thread 10* from the end of the pile 
thread projecting out of the lower portion 
16 of the guide tube, and in doing so, to, leave 
as much thread projecting out of the lower 
part of the tube as will suffice to be engaged 
by the winding bush when the next opera 
tion ocell's, the frame i2 is shifted a little. 
towai'ds the side so that the tubular element 
6. takes lip a losition to one-side of the wind 
ing bush, as shown in Figure 4. The thread 
Ccated between the knotting nippers 20 and 
21 and the guide element 16 is now cut 
through by moving forward a pile thread 
cutter 25. 

Instead of shifting the entire frame, 12 
sideways in order to provide the cutting 
length of thread between the ring 10* and the 
lowei' art 16 of the guide, the thread guides 
11 may be rotatably supported in the frame. 
12, and the lateral movement of the part 16, 
mily then be effected by shifting the forked 
gripper 7 in the direction of the arrow t 
in figure 1. 

he pile thread cutte:S 25, and the pat 
16 of the guide tube, now leave the region 
of the winding bush, and the coil of thread 
() seized by the knotting nippers 20, 21, is 
located on the winding bush in the position 
shown in Figure 5. The thread ring 10x is 
: o VV jouled off the windling bush 5 by a rela 
tive lovenient of the winding bush and knot 
ting nipper's 20, 21 in relation to one another, 
as shown in Figure 6, and thereupon the 
knotting nippe's return to their initial posi 
tion, as shown in Figure 7. The part of the 
ling 10 seized by the knotting nippers is 
now pullied by them between the two warp. 
threads and thus formed into the Turkish 
knot, which is pulled tight at the edge of the 
fabric, and the point seized is cut in two, by 
a head knife 26 on the nippers. A tuft of 
pile threads is thereby knotted into the warp. 
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and the pair of warp threads returns into the 
plane of the warp after withdrawal of the 
spreaders 8 and 9, and the knotting opera 
tion is repeated stepwise at the next pairs of 
warp threads associated with each winding 
bush until a complete series of knots has been 
tied, whereupon the introduction of the weft 
is effected in a known manner. 
What we claim is:- - 
1. A process for knotting the pile threads 

into the warp in the mechanical manufac 
ture of carpets, comprising displacing a pair 
of warp threads out of the plane of the warp, . 
winding the pile thread round the displaced 
pair of warp threads, passing a pair of nip 
pers between the two displaced warp threads 
and seizing the pile thread wound round the 
warp threads with the nippers, severing the 
wound pile thread, drawing back the nip 
pers from between the two warp threads and 
thereby pulling one side of the winding of 
pile thread through between the two warp 
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threads, and forming a Turkish knot, and 
cutting through the pile thread with a knife 
edge on the nippers. 

2. Apparatus for knotting the pile threads 
into the warp in a mechanical carpet loom, 
comprising means for displacing a pair of 
warp threads out of the plane of the warp, 
a slotted winding bush into which the dis 
placed warp threads are introduced through 
the slot by the displacing means, means for 
gripping a pile thread in the slotted wind 
ing bush, means for rotating the slotted 
winding bush about its longitudinal axis to 
wind the gripped pile thread round it, a pair 
of nippers capable of being passed between 
the displaced warp threads and of seizing 
the coil of pile thread, means for severing 
the wound pile thread, means for drawing 
back the nippers from between the two warp 
threads and thereby pulling one side of the 
winding of pile thread through between the 
two displaced warp threads and forming a 
Turkish knot, and means for cutting through 
the pile thread. 

3. Apparatus for knotting the pile threads 
into the warp in a mechanical carpet loom, 
comprising a rail slidable lengthwise of the 
loom, slotted winding bushes rotatably 
mounted in the rail, teeth on the outside of 
the winding bushes, means for displacing a 
pair of warp threads out of the plane of the 
warp, and introducing them into a slotted 
winding bush through the slot, means for 
gripping a pilethread in the slotted wind 
ing bush, a rack longitudinally slidable in 
the rail and meshing with the teeth on the 
winding bushes to rotate them about their 
longitudinal axes and thereby wind the 
gripped pile hreads round them, a pair of 
nippers capable of being passed between the 
displaced warp threads and of seizing the 
coil of pile thread, means for severing the 
wound pile thread, means for drawing back 

the nippers from between the two warp 
threads and thereby pulling one side of the 
winding of pile thread through between the 
two displaced warp threads and forming a 
Turkish knot, and means for cutting through 
the pile thread. 

4. Apparatus for knotting the pile threads 
into the warp in a mechanical carpet loom, 

3. 

comprising a rail slidable lengthwise of the 
loom, winding bushes rotatably mounted in 
the rail, each winding bush being formed 
with a longitudinal slot throughout its length 
and with a short longitudinal slot opposite to 
the said longitudinal slot, teeth on the out 
side of the winding bushes, means for dis 
placing a pair of warp threads out of the 
plane of the warp, and introducing them into 
a slotted winding bush through the slot, 
means for gripping a pile thread in the slot 
ted winding bush, a rack longitudinally slid 
on the winding bushes to rotate them about 
their longitudinal axes and thereby wind the 
gripped pile threads round them, a pair of 
nuppers capable of being passed through the 
short longitudinal slot in each winding bush 
and between the displaced warp threads and 
of seizing the coil of pile thread, means for 
Severing the wound pile thread, means for 
drawing back the nippers from between the 
two warp threads and thereby pulling one 
side of the winding of pile thread through 
between the two displaced warp threads and 
forming a Turkish knot, and means for cut 
ting through the pile thread. . . 

5. Apparatus for knotting the pile threads 
into the warp in a mechanical carpet loom, 
comprising means for displacing a pair of 
warp threads out of the plane of the warp, 
a slotted winding bush into which the dis 
placed Warp threads are introduced through 
the slot by the displacing means, means for 
gripping a pile thread in the slotted wind 
ing bush, means for rotating the slotted wind 
ing bush about its longitudinal axis to wind 
the gripped pile thread round it, a pair of 
nippers capable of being passed between the 
displaced warp threads and of seizing the 
coil of pile thread, means for Severing the 
wound pile thread, means for drawing back 
the nippers from between the two warp 
threads and thereby pulling one side of the 
Winding of pile thread through between the 
two displaced warp threads and foming a 
Turkish knot, and a knife edge on the part 
of the nippers against which the pile thread 
bears in tying the Turkish knot, the knife 
edge being adapted to cut through the pile 
thread when the knot is pulled tight. 

6. Apparatus for knotting the pile threads 
into the warp in a mechanical carpet loom, 
comprising means for displacing a pair of 
warp threads out of the plane of the warp, 
a slotted winding bush into which the dis 
placed Warp threads are introduced through 
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the slot by the displacing means, mechanical 
ly actuated tubular pile-thread guides, the 
lower part of each of the said guides being 
hinged to the tipper part, a guide rail mov 
able transversely to the warp and adapted 
to bring the lower hinged parts of the pile 
thread guides within reach of the winding 
bush, means for gripping a pile thread ºn 
the slotted winding bush, means for rotating 
the slotted winding bush about its origital. 
dinal axis to wind the gripped pile thread 
round it, a pair of nippet's capable of being 
passed between the displaced warp threads 
and of Seizing the coil of pile thread, lineans 
for severing the wound pile thread, means 
for drawing back the nippers from between 
the two warp threads an: thereby piling 
one side of the winding of pile thread through 
between the two displaced warp threads and 

20 forming a Turkish knot. and means for cit 
ting through the pile thread. 

t. Apparatus for knotting the pile threads 
into the warF) in a nechanical carpet ioon, 
comprising a rail slidable lengthwise of the 

25 lootin, winding bushes irotatably mounted in 
tha Fail, each winding itish being formed 
with a longitudinal slot throughout its length 
and with a short longitudina slot opp (site 
to the said longitudinal slot. teeth on the 

30 outside of the winding bushes, means tor 
displacing a pair of Warp threads ont of 
the plane of the warp. and introducing til enn 
into a slotted winding bush through the siot, 
mechanically actuated tubular pile-thread 

35, guides, the lower part of each of the said 
guides being hinged to the upper part, a 
guide rail movable transversely to the warp 
and adapted to bring the lower hinged parts 
of the pile-thread guides within reach of 

to the winding bush, means for gripping a pile 
thread in the slotted winding bush, a rack 
longitudinally slidable in the rail and mesh 
ing with the teeth of the winding bushes to 
rotate them about their longitudinal axes 

45 and thereby wind the gripped pile threads 
round them, a pair of nippers capable of 
being passed through the short longitudinal 
slot in each winding bush and between the 
displaced Warp threads and of seizing the 

so coil of pile thread, means for severing the 
wound pile thread, means for di'awing back 
the nippers from between the two warp 
threads and thereby pulling one side of the 
winding of pile thread through between the 

55, two displaced warp threads and forming : 
Turkish knot, and a knife edge on the part 
of the nippe's against which the pile thread 
bears: in tying the Turkish knot, the knife 
edge being adapted to cut through the lic 

60 thread when the kinot is pulled tight. 
In testimony whereof we have signed our 

names to this specification. 
RUDOLF EII3USCHITZ. 

Si HUBERT SCHREIBER. 

  


