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This invention relates to a process for
knotting the pile threads into the warp in

the mechanical manufacture of carpets, and
to -apparatug for carrying out this process.
6 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
1% by & paw 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
15: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. o
- 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

g5 that the cutting of the finished carpet is ef-

® fected much more simply and with less waste,
since tlie halves of the cut rings stand out
above the warp to a uniform length.
It is also possible to make the ring from
40- 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
25 gimple 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 2¢ a plan,

and Figure 20 a longitudinal section of a
winding bush.

Figures 8 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
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
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 stch
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 Inotting 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 @ 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 y at every winding operation or knot-
ting in, for the purpose of rotating the wind-
ing bushes 5. o

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 z, for the purpose of dis-
placing the pair of warp threads 1% that are
to be knotted next out of the plane of the:
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warp and introducing them into the winding
bush 5 through the slot.

In this position of a pair of warp thieads
the pile thread is supplied to the winding
bush, the ring of pile thread is formed, the
ring thus formed is seized by the kuotiing
nippers and the ring of pile thread is pulled
away from the winding bush.  For this pur-
pose there serve the devices hereinafter de-
seribed.

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 tubu-
lar pile thread guides 11 standing side by side
as corresponds to the number of differentiy
colouredpilethreads. The pile thread guides
11 are verticallyguidedin frames12,whichcan
be transversely displaced in abracket13inthe

direction of the arrow @, like the rail 2. The
“ pile thread guides 11 hang from neck cords

14, which are eonnected with the plates of a
jacquard machine. The hooks of the jac-
(uard machine keep the pile thread guides 11
constantly in a raised position, and that pile
thread giide in which the warp thread to be
knotted-in located, is always lowered.

Tn order to supply this pile thread to the
winding bush, the lower portions 16 of the
tubular guides 11 avre hinged to the upper
portions by pivot bolts 15, so that they rock
towards the warp, as shown in the case of the
outermost thread guide towards the right m
Figure t. The rocking of the portion 16
of the tubmlar guide towards the warp is
effected by means of a forked gripper 17,
which ean be moved to and from the warp in
the direction of the arrow w. In the case of
the: fivst mowement, which takes place afier
a pair of warp threads 1* has been displaced
from the plane of the warp, the gripper 17
rocks the tubular element 16 through the aap
formed in the warp so that the end of the
pilte thread Hes between the edge of the lon-
gitudinal slot in the winding bush and a
spring ckip.18. The space necessary for this
purpose. has. been. provided by a separate
spreader 19, which is moved to and fro in the
divection of the arow o, and which in the first
part of its movement displaces the spring 183
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 votated by
displacing the rack 7, whereby the pile thread
is unwound from the bobbin and coiled round
the winding bush 5, as shown in Figure 3.
The number of turns of theead may be regu-
lated, this being readily effected hy altering
the travel of the rack 7. The thickness of
the.knot to be tied is thereby at the same time
determined. In any case, however, the lon-
gitudinal slof in the winding bush. 5 must 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 10% Iocated 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
bush 5, then pushing forward the member 20
of the nippers 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 10* extending
across the longitudinal slot in the winding
bush. The member 20 is thereupen pushed
Fack again, whereby the thread ring is firmly
nipped, in the longitudinal slot in the wind-
ing bush 5, between the jaws 23 and 24, as
shown in Figure 4. In orvder to sever the
ving 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 suflice to be engaged
by the winding bush when the next opera-
tion ocenrs, the frame 12 is shifted a little
towards the side so that the tubular element
16 takes up a position to.oneside of the wind-
ing bush, as shown in Figure 4. The thread
loeated hetween the knotting nippers 20 and
21 and the guide element 16 is now cut
through by moeving ferward a pile thread
cutter 25.

Instead of shifting the entire frame 12
sideways in ovder to provide the cutting
length of thread between the ring 10 and the
lower part 16 of the guide, the thread guides
11 may be rotatably supported in the frame

12, and the lateral movement of the paxt 16.

may then be effected by shifting the forked
gripher 17 in the direction of the arrow 7
i Higure 1.

The pile thread cutters 25, and the paxt
16 of the guide tube, now leave the. region
of the winding bush, and the coil of thread
10% geized by the knotting nippers 20, 21, is
located on the winding-bush 1n the position
shown in Figure 5. The thread ring 10% is
now pulled off the winding bush 5 by a rela-
tive movement of the winding bush and knot-
ting nippers 20, 21 in relation to one another,
ag shown in Figure 6, and thereupon the
knotting nippers return to their initial posi-
tion, as shown in Figure 7. The part of the
ring 10¢ seized by the knotting nippers is
now pulied by themn between the two warp
threads and thus formed into the Turkish
Imot, which is pulled tight at the edge of the
fabrie, and the point seized is cut in fiwo- 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
threads, and forming a Turkish knot, and
cutting through the- pile thread with a knife
edge on the nippers. K

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 pile thread 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,
comfprising 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-

.able 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 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 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 Toom,
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

3.
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the stot by the msplacmo' means, mechanical-
ly actuated tubular pile-threa v guides, the
fower pfu't 01 each of the said ouule being
hinged to the upper par t,a nm(]e il mov-
able t transversely to the warp and adapted
to bring the lower hinged p:u'ts of the pﬂo
thread guides within reach of the winding
bush, means for 01’1pomn' a pile thread in
the slobtc\l winding bush, means for rotating
10 the slotted winding bush about its longitu-
dinal axis to wind the gripped pile hleud
roimd it, a pair of nippers capable of being
passed betwc o1y the (hspl‘u'ed warp threads
and of scizing the coil of pile thread, means
15 Tor severing the wound pile thread, means
for (h‘n"mo bacle the nmpni from between
the two warp threads and thereby pulling
one side of the winding of pile thread th x,u‘s;h
between the two displaced warp threads and
oo forming a Turkish ]\nof, and means for cit-
ting fhrouOh the plie thread.

7. Aphm atus for knotting the pile threads
into the warp in a mechanical cs rpet loom,
comprising & rail slidable lengthswise of the

a5 loouwy, winding bushes votatably mounted in
the tail, each winding bush being formed
with a longitudinal slot throughout its length
and with a short Jongitudina al slot oppusite
te the said longl itudinal slot. teeth on the
ag- outside of the wlndmo bushes, means for
displacing a pair of warp threads out of
the plane of the warp, and introduecing them
into: & slotted winding bush through the slot,
mechanically actuat ] tubular pile-thread
guides, the 1ower part of each of the said
omdes being hinged to the upper part, a
nmdo rail movable transve rsely to the warp
and adapted to bring-the lower hinged parts
of the pile-thread gmde. within reach of
“the winding bush, means 1”01‘ gripping a pile
thread in the slotted wind Hing busgh, a rack
longitudinally slidable in the “Tail and mesh-
ing with the teeth of the Wmdmrl bll%h(u;
rotate them about their I(mmtudm axes
‘487 and thereby wind the 01‘1pped nile 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
coil of pile thread, means {for scvering the
wound pile thread, means for drawing back
the nippers from between the two wurp
threads and thereby pulling one side of the
winding of pile thread through between the
L twor (11”1)](1001 warp threads and fo rming a
Turkish knot, and a knife edge on the part
of: the nippers against which the pllo thread
bears: in tying the Turkish knot, the mife
edge being adapted to cut through the pile
thread when the knot is pulled tight.
In testismony whereof we have signed our
names to this specification.

' RUDOLF EIBUSCHITZ.
ks HUBERT SCHREIDER.
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