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57 ABSTRACT 
In a warp knitting machine, pneumatically operated 
means is provided for inserting weft thread in the ma 
terial being knitted. The pneumatically operated 
means includes an elongated slotted tube in which a 
projectile is pneumatically propelled back and forth 
within the tube. The projectile has an arm passing 
through the slot in the tube and carrying operable 
means externally of the tube for pulling weft threads 
from a stationary supply reel. The weft threads are in 
serted in the material being knitted and suitable con 
trol means are provided for controlling the operation 
of the pneumatically operated means and the insertion 
of the weft threads. 

17 Claims, 21 Drawing Figures 
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WARP KNITTING MACHINE 

The invention relates to a warp knitting machine and 
in particular to a Raschel knitting machine having a de 
vice for the insertion of weft threads transported by an 
air stream and drawn off from stationary supply reels. 

On machines equipped in this manner, unlike on 
warp knitting machines with mechanical insertion of 
the weft theads, knitted goods with cloth-like proper 
ties can be produced utilizing substantially higher inser 
tion speeds. 

Heretofore, constructions have been known, for ex 
ample, as disclosed in German Patent application. No. 
1,435,190, in which a weft thread is pulled off a free 
flying device by means of compressed air which flows 
from several connecting canals into an insertion slot 
and which is subsequently blown toward the knitting 
needles. Apart from the fact that such an arrangement 
is not suited for knitting large material widths, this 
method of inserting the weft thread has the distinct dis 
advantage that the twist imparted to the thread during 
the spinning or twisting process becomes partly un 
done. The strength of the weft material is not only re 
duced thereby, but in addition the untwisted weft 
threads cause undesirable and irregularly recurring ef 
fects within the knitted goods. 
Through German Patent application No. 1,585,116, 

a device is further known in which weft threads are in 
serted by means of a compressed-air cylinder arranged 
outside the machine and a piston rod which protrudes 
from the cylinder and which can be moved back and 
forth. For structural reasons alone, this device would 
be acceptable and useful only for the manufacture of 
narrow webs of knitted goods because each machine 
would have to be made at least twice as wide as the wid 
est web of knitted material that can be produced on it. 

Both these known arrangements have the disadvan 
tage of very limited flexibility caused by structural con 
ditions, both as to changing the width of the web of ma 
terial as well as to the variety of knitting patterns. 

It is an objective of the invention to overcome the 
aforementioned disadvantages of these known prior art 
devices and provide a device suited for the rapid inser 
tion of weft threads, which can be operated with mini 
mum power requirement, which requires no additional 
space even for greater material widths, and further 
more, which offers an increase in the choice of patters 
which may be knitted. 
According to the present invention, the aforemen 

tioned objectives are achieved by the provision of 
pneumatically operated projectiles which are guided in 
one or several profiled tubes extending across the width 
of the material and which are provided with a longitudi 
nal slot through which means project for pulling off the 
weft threads. In this manner, weft threads which are 
pulled from stationary supply reels, may be measured 
and held in readiness. The projectiles have means for 
grasping these weft threads so that the projectiles can 
be guided in profiled tubes and propelled in the latter 
across the entire width of the material web and in so 
doing, carry threwith the grasped weft threads. The 
projectiles may be propelled by means of a suction, air 
stream or by positive air pressure. The profiled tube or 
tubes can be arranged parallel or approximately paral 
lel to the rows of knitting needles and associated equip 
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2 
ment. The profiled tube has a cross-sectional configu 
ration which corresponds to the cross sectional config 
uration of the projectile. The sizes are substantially the 
same but the projectile is free to slide in the profiled 
tube whereby the projectile is operated with a mini 
mum of air. 
For the purpose of weft threads insertion, a single 

profiled tube may be arranged in the area of the knit 
ting needles. If several profiled tubes are provided, it is 
advantageous to arrange them in a circle about a cen 
tral air supply tube and to provide for rotation of the 
tubes. With such an arrangement, weft threads may be 
stored prior to insertion, and continuous feeding to the 
knitted material can thereby be achieved. In addition, 
it is possible in this manner to increase the choice of 
patterns, for example, by alternately transporting dif 
ferent weft threads or certain groups of weft threads. 
According to a further advantageous feature of the in 
vention, if the air supply tube is supported in a manner 
in which it is fixed against rotation and if the supply 
tube is provided with openings for controlling the sup 
ply of air to the profiled tube, it is possible to accurately 
control by means of these openings when an individual 
projectile or several of them simultaneously, are to be 
fired off in shortened sequence one after another. 

in principle, several possible arrangements may be 
provided in order for the projectile to pull the thread 
across the width of the web of material. For example, 
the weft thread may be attached directly to the end 
face of the projectile. However, a particularly advanta 
geous arrangement consists of providing the projectiles 
with an extension arm which protrudes through a longi 
tudinal slot in the profiled tube and which is equipped 
with thread holders situated outside the profiled tube. 
With such a design of the profiled tube and the projec 
tile, the drawn-off thread can be applied to the knitting 
tools by means of the thread holders. However, it is also 
possible to arrange feeders in the vicinity of the web 
edges which grasp the weft thread at the thread hold 
ers, pulls the thread out and then carries it to the knit 
ting tools. In order to keep the air losses to a minimum, 
particularly air losses through the longitudinal slot, the 
extension arm for the thread holders may be made, for 
example, as a sheet-metal part of small thickness, so 
that the extension arm may operate in a particularly 
narrow longitudinal slot in the profiled tube. The exten 
sion arm protruding from the profiled tube may be 
equipped with a single thread holder or with thread 
holders equipped to pull groups of threads. 
The air losses occurring through the required longitu 

dinal slot in the profiled tube may, however, also be 
avoided almost completely if, according to a further ad 
Vantageous feature of the invention, the longitudinal 
slot is provided with a sealing element which flexes or 
gives way to the extension arm of the projectile to auto 
matically close the slot. The sealing element may con 
sists of a pretensioned, resilient, rubber-like round or 
profiled elongated member which, when suction air is 
applied to the profiled tube, aligns itself lengthwise in 
front of the longitudinal slot to rest against the latter 
and which releases itself only in the immediate vicinity 
of the stationary or moving extension arm. To particu 
lar advantage, however, the sealing element may also 
consist of a preferably elastic strip. In contrast to a soft, 
plastically deformable strip, which may also be usable 
in some cases, a thin elastic ribbon may provide an 
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even better seal, particularly in the vicinity of the ex 
tension arm. 
As previously mentioned, several profiled tubes may 

be arranged rotatably around a stationary, central air 
supply tube with the stationary air supply tube being 
provided with openings for controlling the flow of air 
to or from the profiled tubes. Each individual profile 
tube may be provided between its two longitudinal ends 
with one or several connections for admitting a suction 
air stream. It would be advantageous to arrange the 
connections for a suction air stream at about two-thirds 
of the longitudinal length of the projectile travel. By 
means of such an arrangement, back and forth trans 
port of the projectiles and control of the velocity of the 
projectile can be achieved in a relatively simple man 
ner. As soon as a projectile has traversed about two 
thirds of its travel and has passed the connection point 
for the suction air, the stream of suction air exerts a 
braking action on the projectile for the remainder of its 
travel to the end of the profiled tube. The braking is 
further aided if, according to a further feature of the 
invention, each profiled tube is provided with con 
trolled shutter elements. 

Instead of several profiled tubes arranged rotatably in 
a circle around a central air supply tube, a single sta 
tionary profiled tube for inserting weft threads may also 
be used, as previously mentioned. In such a case, the 
extension arm of the projectile is connected, according 
to the invention, with a thread-laying device which 
transfers the weft threads in looped form to thread in 
sertion elements arranged on both sides of the web 
edges and which comprises several sliding elements 
which leads the threads back and forth. Sliding ele 
ments are understood to include those elements by 
means of which weft threads are led back and forth in 
a sliding manner. With a thread-laying device equipped 
in this manner it is possible to transfer one as well as 
several weft threads simultaneously in looped form to 
the thread insertion elements during the back and forth 
flight of the projectile. This results in pulling off the 
weft thread from stationary supply reels without the 
need to cut off and clamp the weft thread or threads, 
so that knit goods with closed material edges are pro 
duced. 

In order to keep the pulling-off velocity for the weft 
threads as low as possible relative to the knitting speed 
proper, several weft threads may be pulled off simulta 
neously as previously mentioned. By pulling off several 
weft threads, additional repeat patterns may, however, 
also be made up. For example, several threads which 
may differ from one another as to type and color may 
be threaded into the sliding elements of the thread 
laying devices in a given sequence. In contrast to a cir 
cular arrangement of several profiled tubes which form 
in such a manner a weft thread storage arrangement, it 
is of advantage when a single profiled tube is used, to 
provide that the thread insertion elements are always 
pivotally associated with two opposide discs disposed 
between the profiled tube and the knitting tools and 
which are equipped with holding elements to form a 
storage means for the weft threads. 
When several different weft threads are pulled off, it 

may happen that a weft thread loop must be placed 
around more than one of these holding elements. This 
leads to a greater free thread length during the transfer 
of a weft thread to the knitting tools. It is therefore ad 
vantageous to always hold the weft thread loops slung 
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4. 
around the holding elements of the discs of the weft 
thread storage means until they are transferred to the 
knitting tools. According to a further feature of the in 
vention, pressure rolls holding the weft thread loops 
may be provided for this purpose in association with 
the holding elements of the discs which form the stor 
age means for the weft threads. 
As was also heretofore mentioned, the purpose of the 

thread insertion elements is to grasp the weft threads 
pulled off by the thread-laying means of the projectile 
and to transfer them to the holding elements of the weft 
thread storage means. The motion of the thread inser 
tion elements must therefore by synchronized with the 
motion of the weft thread storage means as well as with 
the back and forth movements of the projectile. To 
equalize possible flight time differences of the projec 
tile, it is advantageous to couple the thread insertion 
elements, which are driven synchronously with the 
main shaft of the machine, with actuating means which 
can be additionally engaged by the projectile in the re 
gion of the two ends of the profiled tube. The projectile 
itself therefore triggers the movement of the thread in 
sertion elements only after the projectile has travelled 
beyond each side of the material web. Accordingly, as 
surance is provided that the thread insertion elements 
start grasping the weft threads only after the projectile 
in the profiled tube has actually reached its transfer po 
sition. 

In such a case, the actuating means for the insertion 
elements may be constructed so that after the release 
of the first movement for grasping the weft threads, the 
subsequent swing movements for transferring the weft 
threads to the holding elements take place again syn 
chronously with the movement of the weft threads stor 
age means and therefore, also with the speed of rota 
tion of the main shaft. 
According to the invention, a single profiled tube 

may be arranged in a stationary position within the 
knitting machine and may be provided with valves for 
controlling the feeding of the air. For furnishing the 
profile tube, for example, with a stream of suction air, 
the valves may be arranged at a location disposed be 
tween the two ends of the profiled tube. However, as 
in the previously described embodiments, it is advanta 
geous to arrange the valves at about two-thirds of the 
length of the projectile travel, making it possible to 
control the velocity of the projectile in the profiled 
tube. In the case of the stationary profiled tube, the 
valves may be connected by means of flexible conduits 
or similar elements with a unit which produces the suc 
tion air stream. However, it is particularly advanta 
geous to connect the valves, which are secured against 
rotation, with a stationary air supply tube which is ar 
ranged parallel to the profiled tube. In this connection 
it is further of advantage to connect the valves with 
drive elements which are operatively connected to the 
main shaft of the machine. In this manner, the back 
and-forth movements of the projectile will depend on 
the knitting speed and thereby on the insertion order of 
the weft threads. 
The feeding of one or several weft threads to the slid 

ing elements of the thread-laying device is accom 
plished from stationary supply reels which may be ar 
ranged at various locations on the knitting machine, for 
example, to one side, above or behind. The arrange 
ment will depend essentially on the design of the knit 
ting machine with respect to the chain thread configu 
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ration, number of guide bars, and the like. In order to 
feed the weft threads to the thread-laying device inde 
pendently of the point of installation of the supply reels 
whether inside or outside of the knitting machine, and 
with the least possible loading due to different looping 
in the path of the thread, it is advantageous if the weft 
threads are fed to the sliding elements of the thread lay 
ing device through a stationary thread guiding element 
centrally disposed between the two ends of the profiled 
tube. 
Other features which are considered as characteristic 

for the invention are set forth in the appended claims. 

Although the invention is illustrated and described in 
relationship to specific embodiments, it is nevertheless 
not intended to be limited to the details shown, since 
various modifications and structural changes may be 
made therein without departing from the spirit of the 
invention and within the scope and range of equivalents 
of the claims. 
The construction and method of operation of the in 

vention, however, together with additional objects and 
advantages thereof will be best understood from the 
following description of specific embodiments when 
read in connection with the accompanying drawings, in 
which: 
FIG. is an elevational view, partly in section, of a 

raschel knitting machine showing the various elements 
for the insertion of weft threads according to one em 
bodiments of the invention; 
FIG. 2 is a cross-sectional view of a pneumatically 

operated profile tube and projectile and also showing 
the extension arm and thread holder, 
FIG. 3 is a front view, on a reduced scale, of the air 

supply conduit and profile tube and also showing the 
drive elements; 
FIG. 4 is a partial cross-sectional view, on a larger 

scale, of the air supply conduit and profile tubes shown 
in FIGS. and 3; 
FIG. 5 is a partial longitudinal cross-sectional view of 

the air supply conduit and profiled tube shown in FIG. 
4. 
FIG. 6 is a plan view of one of the profiled tubes and 

showing the various elements for transferring the weft 
threads; 
FIG. 7 is an elevational view of the weft thread trans 

fer elements shown in FIG. 6; 
FIG. 8 is another elevational view of the weft thread 

transfer elements shown in FIG. 6; 
FIG. 9 is a perspective view of the air supply conduit, 

profiled tubes, and various other elements included in 
the prior figures; 
FIG. 10 is a perspective view, partly in section, of a 

portion of a raschel knitting machine showing portions 
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weft threads according to another embodiment of the 
invention wherein a single profiled tube is employed, 
FIG. 11 is a perspective view of the air supply conduit 

and profile tube shown in FIG. 10 and also showing a 
portion of the thread-laying means; 
FIG. 12 is a partial sectional view of one of the valve 

means shown in FIG. 11 which is disposed between the 
air supply conduit and the profiled tube; 
FIG. 13 is a partial sectional view similar to FIG, 12 

of the other valve means shown in FIG. l; 
FIG. 14 is a partial perspective view, partly broken 

away and in section, of the profiled tube shown in FIG. 
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6 
11 along with the weft thread storage means and the 
weft thread insertion means; 
FIG. 5 is a detail view of a portion of the thread in 

sertion means shown in FIG. 14, 
FIG. 16 is a partial perspective view of the weft 

thread storage means and thread insertion means 
shown in FIG. 14 but showing the weft threads as they 
are being taken up; 
FIG. 17 is a partial sectional view of the braking 

means disposed at the longitudinal end of the profiled 
tube shown in FIG. 6; 
FIG. 18 is a partial elevational view of the braking 

means shown in FIG. 17; 
FIG. 19 is a partial perspective view of the weft 

thread storage means and weft thread insertion means 
with the latter in an advanced position relative to the 
position shown in FIG. 6; 
FIG. 20 is a partial perspective view of a portion of 

the elements shown in FIG. 9 but showing the weft 
thread insertion elements in a further advanced posi 
tion; and 
FIG. 21 is a partial perspective view similar to FIGS. 

19 and 20 but showing the weft thread insertion means 
in yet a further advanced position. 
Referring to the drawings, FIG. 1 shows the front of 

a side frame 1 of a raschel knitting machine which in 
cludes a knock-over bar 2, a latch needle 3 and eye 
needles 4. Warp threads 5 are brought through the eye 
needles 4, and behind the knock-over bar 2 a web of 
material 6 is shown. A weft thread 7 is disposed in the 
head of the latch needle 3. A stationary air supply tube 
8 has disposed thereon rotatably arranged ring sleeves 
9 which carry radially disposed tube sections 10, which 
permit air to be drawn into and to flow into profiled 
tubes 11. The ring sleeves 9 also serve as supports. Pro 
jectiles 12 are guided in the profiled tubes 11. In the ex 
ample of the illustrated embodiment there are six tubes 
11 shown, each consisting of tubing with a square cross 
section but which alternately may also have other suit 
able cross-sectional configurations. Attached to the 
projectiles 12 are extension arms 13 which carry thread 
holders 14. One of the ring sleeves 36 situated at the 
ends of the profiled tubes 1 is driven off of a gear box 
15 via a chain 16 and a sprocket wheel as shown in 
FIGS. 2 and 3. All the profiled tubes 11 arranged 
around the air supply tube 8 are rotated in the direction 
of the arrow 18 shown in FIG. i. The speed of rotation 
of the profiled tubes 11 is controlled depending on the 
knitting speed of the machine. When a profiled tube 
has arrived in the position shown in FIG. 1, and a 
thread holder 14 is opposite the knitting tools, a weft 
thread pulled off by the thread holder 14 can be 
grasped by thread feeders 19 which are arranged in the 
vicinity of the edges of the material web and can be fed 
to the knitting tools. The thread feeders 19, the thread 
grasping part of which can be designed as a thread 
clamping and thread-severing device, are actuated by 
a cam 20. The cam 20 along with a further cam 2 are 
secured to a main machine shaft 22. The cam 2 trans 
mits via a tappet 21' a pulse to a switch box 23 where 
it is amplified and each time serves to release the pro 
pulsion of a projectile 2. A rod 24 is disposed next to 
the side frame, and supply reels 25 for feeding weft 
threads 7 are mounted on the rod 24. In some cases it 
is also possible to place the entire arrangement for the 
insertion of the weft threads shown in FIG. so close 
to the knitting tools that the interposition of thread 
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feeders becomes unnecessary and the weft threads are 
taken from the thread holders 14 only by a well-known 
comb (not shown). 
FIG. 2 shows in greater detail the profiled tube 11 

with projectile 12 disposed therein. The profiled tube 
11 has a longitudinal slot 28 which extends across the 
width of the material 6. The extension arm 13 passes 
through slot 28 and is held in a clamping slot 26 of the 
projectile 12 by a screw 27. The arm 13 may be formed 
of sheet metal. On the profiled tube 11 there is further 
attached a sealing element 29 which seals the longitudi 
nal slot 28 and which extends outwardly of the exten 
sion arm 13 only in the immediate vicinity of the latter. 
The arm 13 is provided with a latching lip 30 by means 
of which the projectile 12 may be locked in its launch 
ing position. In the illustrated embodiment the exten 
sion arm 13 is provided with two thread holders 14, the 
operation of which will be described hereinafter. The 
profiled tube 11 is further provided on the side oppo 
site the longitudinal slot 28, and in the region of its lon 
gitudinal ends, with a hinged bracket 31. Each bracket 
31 has a shutter element 32 pivoted thereon. The shut 
ter element 32 may be pivoted by means of levers 33 
as well as a linkage rod 34 for closing off the longitudi 
nal ends of the profiled tube 11. 
FIG. 3 shows schematically how the air supply tube 

8 is supported between the side frames 1 and 1'. A 
blower 35 is mounted on the side frame 1 and is con 
nected to the air supply tube 8 for producing a reduced 
pressure and generating a suction air stream. FIG. 3 
shows the ring sleeves 9 arranged on the air supply tube 
8 along with the tube sections 10 and one of the pro 
filed tubes 11. The two outer ring sleeves 36 do not 
carry tube sections but carry the profiled tubes 11 via 
support posts 37. The ring sleeves 36 are further pro 
vided with discs 38, 38' for the attachment of elements 
to be described hereinafter. On the side frame 1 shown 
in FIG. 3 will also be seen the gear box 15, also shown 
in FIG. 1, which rotates the profiled tubes 11 supported 
by the ring sleeves 9 and 36 by means of the chain 16 
and sprocket wheel 17 which is fixedly connected with 
the ring sleeve 36. 
FIGS. 4 and 5 show how a stream of suction air flow 

ing through the air supply tube 8 enters the profiled 
tubes 11. In FIG. 4, one of the profiled tubes 11 with 
its tube section 10 is shown situated opposite one of a 
plurality of openings 39 arranged in the air supply tube 
8, while the air supply in the air supply tube 8 is shut 
off to the other profiled tubes 11. Through the dis 
placement of opening 39 along with other openings 40, 
41 and 42 shown in FIG. 5, it will be seen how the con 
trol of the actuation time of the individual profiled 
tubes 11 can be achieved during their rotation about 
the air supply tube 8 in a relatively simple manner. 

8 
the projectile 12, has a tube section 10, associated 
therewith leading to an adjacent profiled tube 11. The 
last-mentioned tube sleeve 9 is situated over one of the 
openings in air supply tube 9 allocated to that tube sec 
tion 10, for example, the opening 41 shown in FIG. 5. 
A path for a stream of suction air is thereby established 
and the projectile 12 is propelled in the tube 11 in the 
direction toward that side of the machine where the 
weft threads 7 are held in readiness. As soon as the pro 

10 jectile 12 has travelled two-thirds of its distance along 
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FIGS. 6, 7 and 8 show particularly the operation of 55 
means for grasping and transporting individual weft 
threads across the width of the material being knitted, 
As soon as the cam 21 (FIG. 1), which is fixed to the 
main machine shaft 22, has actuated the tappet 21', 
which occurs at the moment that the thread feeders 19 
have grasped an already pulled-out weft thread, an 
electromagnet located in a switch box 50 is energized 
by means of the switchbox 23. When this occurs, a tap 
pet 43 (FIG. 6) is operable to pivot a ratchet lever 44 
and thereby release a projectile 12, as will be further 
explained. One of the ring sleeves 9, which is located 
at about two-thirds of the distance to be traversed by 
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the tube 11 and has passed the opening 41, it will be 
seen that the suction air stream acts upon on opposite 
side of the projectile 12 and in the opposite direction 
to thereby provide a braking action on the projectile 
12. Control of the suction air stream is facilitated in an 
advantageous manner by the previously mentioned 
shutter elements 32 which are connected with each 
other by a linkage rod 34 such that both shutter ele 
ments 32 open and close automatically with the change 
in direction of the air stream. The braking action of the 
suction air stream can, of course, be intensified further 
by additional mechanical braking means acting on the 
projectile. For example, resilient brake shoes or the 
like may be provided to protrude into the profiled tube 
11. 
Simultaneously with the release of a projectile 12, a 

further pulse is transmitted to switch boxes 45 and 46 
which contain electromagnets for actuating plungers or 
tappets 47. When the switch boxes 45 and 46 are actu 
ated, the tappets 47 are displaced in the direction of the 
arriving thread holders 14, and the latter are thereby 
opened so that they can grasp the weft threads 7 di 
rectly in front of thread guiding eyes 48. Upon a projec 
tile reaching its end position where the thread holders 
are operable to grasp the weft thread 7, the projectile 
simultaneously strikes the shutter element 32 located at 
said end position and actuates an electric contact 49 
(FIG. 6) whereby the circuit for actuating the tappets 
47 is interrupted and the latter can retract in the direc 
tion toward the switch boxes 45 and 46. As a result of 
such retraction of tappets 47, the thread holders 14 are 
closed and hold the grasped weft threads 7. Immedi 
ately thereafter the weft threads 7 are ready to be trans 
ported and carried over the length of the profiled tube 
11. This is accomplished by applying a stream of suc 
tion air which, this time, is applied in the reverse direc 
tion. The stream of suction is applied at a position lo 
cated at about two-thirds of the distance to be tra 
versed by the projectile 12 in such a manner that the 
opening of the corresponding tube section 10 coincides 
with the opening 39 in the air supply tube 8 as shown 
in FIG. 5. The braking of the projectile 12 and revers 
ing of the shutter elements 32 also occurs in a similar 
manner as previously described. The continuous cy 
cling of all the operations heretofore described is 
achieved by the fact that the entire system consisting of 
the profiled tubes 11, the ring sleeves 9 and 36 as well 
as the discs 38 and 38' rotates continuously around the 
air supply tube 8. 
As soon as the projectile 12 has reached its new end 

position, the previously mentioned ratchet lever 44 piv 
ots over the holding lip 30 of the extension arm 13 of 
the thread holder 14 and holds the latter with the 
pulled-out weft threads 7 in this position. At the same 
time the circuit leading to the switch box 50 (FIG. 6) 
is interrupted by means of the previously described 
contact 49 so that the tappet 43 can be displaced in the 
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direction toward the switch box 50 (FIG. 6) and 
thereby release the ratchet lever 44. While the profiled 
tubes 11 revolve in the direction of the arrow 18 shown 
in FIG. 1, the discs 38, 38' also revolve therewith. By 
means of this rotary motion, the operating means for 
severing the weft threads, which operating means are 
mounted on the disc 38', can be actuated. In FIG. 7, 
there is shown clamping and cutting scissors 51 for this 
purpose and which are mounted on disc 38'. The halves 
of the cutting scissors 51 are biased to a closed position 
by the action of a torsion spring 52 and are thereby op 
erable to cut the pulled-out weft threads 7 and initially 
hold the cut ends. The clamping and cutting scissors 51 
are opened by means of an opening linkage 53 designed 
in the form of a pantograph and which include rollers 
54 which engage a cam segment 55 disposed in a sta 
tionary position between the switch boxes 45 and 46. 
In FIGS. 7 and 8, the clamping and cutting scissors 51 
have just opened and the weft thread end previously 
held between the halves of the scissors 51 has been re 
leased and can be grasped by the thread holders 14 
which reach through the halves of the scissors. As soon 
as the rollers 54 have passed over the stationary cam 
segment 55, the clamping and severing scissors 51 will 
again close and clamp the pulled-out weft thread at this 
point and cut it. 
FIG. 9 shows once again the arrangement of all es 

sential parts of the device according to the invention. 
In FIG. 9, for example, the ratchet lever 44 which is 
pivotably mounted on the disc 38, has just released a 
projectile (not shown) which is guided in the profiled 
tube 1 1. With the thread holder 14 in the open posi 
tion, it will be seen that in the next operation, the weft 
threads 7 are to be grasped and pulled off the supply 
reels 25. It will further be seen that three extension 
arms 13 have already transported their weft threads 
across the width of the web of material 6 and are ready 
to transfer these weft threads to the knitting tools. FIG. 
9 also shows at the outer rim of the disc 38', how the 
clamping and cutting scissors 51 associated with the 
profiled tubes 11 hold the weft threads while in the 
closed position. 

FIG. 10 shows once again the knitting tools of a dou 
ble-rib machine including parts of the knock-over bar 
2, latch needle 3, and eye needles 4. Warp threads 5 are 
led through the eye needles 4. Behind the knock-over 
bar 2 a portion of the web of material 6 being knitted 
is visible. The parts shown next to the knitting tools are 
included to provide a view of the overall arrangement 
within the machine. Enlarged details of these various 
elements are shown in the figures which follow. FIG. 10 
shows a weft thread storage means 100 which includes 
two storage discs 101, 101" (only 101 is shown in FIG. 
10) which face each other and which are located in the 
vicinity of the material web edges. The storage disc 101 
has holding elements 102 and a drive shaft 103 (FIG. 
14) is provided common to both storage discs 101, 
101'. The weft thread storage means 100 rotates during 
the machine cycle synchronously with the knitting 
speed in the direction of the arrow 104 (FIG. 10) to 
ward the knitting tools, so that the weft threads situated 
between the holding elements 102 can be brought for 
intermeshing to the knitting tools by the comb 105. 
which oscillates back and forth in a manner known per 
se. The thread insertion elements associated with the 
storage discs 101, 101" are not shown in FIG. 10 for the 
sake of clarity. These parts are likewise shown enlarged 
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in the following figures and their operation will be ex 
plained hereinafter. 
A thread-laying device 107, in the example of the il 

lustrated embodiment is operable to simultaneously 
pull off four weft threads 111, 112, 113 and 14. The 
four weft threads may differ from each other as to color 
and type, but they may also be identical. The weft 
threads 111, 112, 113 and 114 are pulled from supply 
reels 121, 122, 123 and 124, respectively, which are 
disposed adjacent one another on a cross piece 115 in 
the center of the web width within the double-rib ma 
chine. All the weft threads pass to the thread-laying de 
vice 107 through a thread guiding element 110 which, 
in the illustrated embodiment, is provided with four 
thread guiding eyes 17, 18, 119 and 120. FIG. 10 
also shows a single profiled tube 125 with a projectile 
109 and its extension arm 134. Also shown is a station 
ary air supply tube 108 connected with the profiled 
tube 125 and a front valve 126 operated by a valve 
shaft 29. 
FIG. 11 shows particularly how the stationary air sup 

ply tube 108 is connected with the profiled tube 125 by 
means of valves 126 and 27. FIGS. 12 and 3 show a 
cross section through the valves 126 and 127, respec 
tively. The valves 126, 127 each have passages 128 
through which a suction air stream passes from the air 
supply tube 108 to the profiled tube 125. The suction 
air stream is controlled by means of the valve shaft 129, 
which is driven synchronously off main machine shaft. 
If, for example, the thread-laying device 107, driven by 
the projectile 109 and carrying the weft threads 111, 
112, 113 and 114 is on its way in the direction of the 
arrow 130 (FIG. 11) and at the position shown in FIG. 
11, that is adjacent the valve 127, the valve shaft 129 
with its passage 132 will have reached the position 
shown in FIG. 13. The suction air stream is thereby cut 
off at valve 127 and instead, a suction air stream is ap 
plied behind the projectile 109 by means of the valve 
126 and particularly the open passage 131 in valve 126. 
A braking effect is thereby exerted on the projectile 
109 before it reaches its end position, that is, the right 
hand position in FIG. 1. This process also occurs anal 
ogously in the reverse direction. The action of the suc 
tion air stream is aided in an advantageous manner by 
the shutter elements 32, which are linked to one an 
other by means of the linkage rod 34 and which open 
and close automatically with the change in the direc 
tion of the air stream. 
FIG. 14 shows one-half of the projectile 109 in the 

partially broken away profiled tube 125. At the center 
of the projectile 109 there is shown a cylinder-head 
screw 133 which connects the thread-layer device 107 
firmly to the projectile 109 via the extension arm 134. 
The thread-laying device 107 has, as already men 
tioned, four sliding elements 141, 42, 143 and 144 in 
the example of the illustrated embodiment. The thread 
laying device 107 is shown in FIG. 14 with the projec 
tile 109 at the end of the profiled tube 125 and is lo 
cated in the vicinity of the storage disc 101 of the weft 
thread storage means 100 at the beginning of the oper 
ating cycle as previously mentioned. In this position, a 
switching lip 135 on the extension arm 134 actuates a 
resiliently supported contact shoe 136 and sets an actu 
ating mechanism 139 in operation by means of a switch 
138. 
Actuation of the contact shoe 36 energizes an elec 

tromagnet 106 forming part of the actuating mecha 
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nism 139 and a tappet 136 thereupon moves a push rod 
137 within its elongated guide. A gear-segmented lever 
140, which is pivoted on the drive shaft 103 and which 
includes a pin 175, is swung into the broken line posi 
tion shown in FIG. 14 by the aforementioned move 
ment of the push rod 137. The gear-segmented lever 
140 is in continuous engagement at its geared 
segmented portion with pinions 15, 152, 153, 154 
and, during the above-described swing movement, 
which was initiated by the electromagnet 106, pivots all 
the insertion hooks 155, 56, 157 and 158 which are 
firmly connected with the respective pinions 151 to 
54 the weft threads 1 to 114 which have been 

grasped by the insertion hooks 155 to 158 are also 
swung and displaced a certain amount in the direction 
toward the holding elements 102. The position reached 
in this manner of all parts which participate in the 
swinging motion and which together comprise the 
thread insertion means 149 is shown in FIG. 16. 
A cam 45 (FIG. 14) associated with the gear 

segmented lever 140 as well as a cam 146 associated 
with a shift lever 150 and which also forms part of the 
thread insertion means 149, are firmly fixed to the 
shafts 178, 179, respectively, and rotate continuously 
during the operation of the machine synchronously 
with the main machine shaft. A portion 147 on the cam 
145 corresponds to a predeterminable time interval 
within which the time that the projectile is being pro 
pelled from one side of the web to the other may ex 
hibit deviations without the occurrence of a distur 
bance in the event of a weft insertion over a longer pe 
riod. 
Thread insertion means 149', similar to thread inser 

tion means 149, are associated with the storage disc 
101 in the same manner previously set forth in describ 
ing the thread insertion means 149 and storage disc 
101. Thus FIG. 14 shows insertion hooks 155' to 158', 
a portion of the shift lever 150' rotatably supported on 
the shaft 159 as well as the lower part of the gear 
segmented lever 140'. 

In FIG. 14, there is shown a pressure roll 160 located 
in front of the storage disc 101 and behind the storage 
disc 101", its counterpart in the form of a pressure roll 
160'. Both pressure rolls 160 and 160' are advanta 
geously made of resilient or elastic material and are ro 
tatably supported in brackets 161 pivoted on a pin 177 
and biased against the weft thread loops 111", 112', 
113' and 114 by means of a coiled spring 162. In FIG. 
4, the frontmost weft thread loop 111" is not visible as 

it is covered up the pressure roll 160. 
FIG. 5 is a side view of a section of FIG. 14 from 

which the lateral relationship of the pinions 151 to 154 
with their insertion hooks 155 to 158 with respect to 
the gear-segmented lever 140 and to the shift lever 150 
can be seen. 
As previously mentioned, in FIG. 16 a group of weft 

threads consisting of the weft threads 111 to 114 has 
been grasped and swung by the insertion hooks 155 to 
158. The insertion hooks 55 to 158 are therefore situ 
ated at the beginning of the further swinging motion, 
which is to be controlled only by the cam 145 (FIG. 14) 
in the direction toward the holding elements 102 of the 
storage disc 101. FIG. 16 also shows how, in the mean 
time, the shift lever 150 which is provided with four 
projections, has swung beyond the periphery of the 
holding elements 102 in order to engage the weft 
threads 111 to 114 when the threadlaying device 107 
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12 
has reversed its direction, and moves in the direction 
toward the storage disc 101'. 
The profiled tube 125 in FIG. 16 is further equipped 

at both its ends with a brake means 163 which supports 
and increases the braking action on the projectile 109 
of the reverse suction air stream. In FIG. 16, there is 
shown a brake shoe 164 which is rigidly connected to 
the profiled tube 125 and a movable brake shoe 167 
which is pretensioned by a tension spring 165 and 
which is pivotable about a pin 166. FIGS. 17 and 18 
show how a brake plate 168 carried by the arm 134 is 
inserted between the brake shoes 164 and 167 shortly 
before the end position of the projectile 109 is reached. 
As soon as the projectile 109 in the profile tube 125 re 
verses its direction, the brake 163 is released. This re 
lease is effected by means of a lever 169 which has an 
elongated slot 170 receiving a pin 171. The lever 169 
is lifted by a cam 172 which is likewise driven synchro 
nously with the launching sequence and which actuates 
a roll 174 carried at the end of a lever 73. 

In FIG. 19, the brake 163 is shown in its released con 
dition and the thread-laying device 107, together with 
the weft threads 111 to 114 is on its way from the stor 
age disc 101 in a direction toward the storage disc 101'. 
The projections on the shift lever 150 have grasped the 
weft threads 111 to 114 and have thereby formed weft 
thread loops 111" to 114" which, in the course of the 
swing motion of the insertion hooks 154 to 158, as well 
as the shift lever 150, are placed over further holding 
elements 102. 
FIG. 20 show a section of the thread storage device 

100 and illustrates one of the subsequent phases of the 
swing motion in the direction toward the holding ele 
ments 102. 

It further becomes clear from FIG. 2 how four weft 
threads 111 to 114 have now been placed on the stor 
age disc 101 by the insertion hooks 155 to 158, and 
how four further weft threads 111 to 114 have been 
placed into the gaps between the holding elements 102 
by the shift lever 150. In the meantime, the thread 
laying device 107 has arrived at the storage disc 101' 
and has actuated the contact show 136 with its switch 
ing contour 135. The parts forming the thread insertion 
elements 149', of which the insertion hooks 155 to 
158' as well as part of the shift lever 150' are shown in 
FIG. 21, are now put in operation by means of the parts 
which are already known from the description pertain 
ing to FIG. 14 and which are also present on this side 
of the weft thread storage device. The same process as 
is required for the insertion of the weft threads and 
which took place and was described on the other side 
is repeated on this side of the weft thread storage de 
vice. At the conclusion of each insertion operation all 
insertion hooks as well as the two shift levers swing out 
of the weft thread loops and return to their initial posi 
tions which is shown in FIG. 14. 
What is claimed is: 
1. In a warp knitting machine for knitting a web of 

material, a stationary supply reel for weft threads to be 
inserted in the material being knitted, a tube extending 
alongside the space wherein the web of material is 
being knitted, a projectile disposed in and pneumati 
cally operable within said tube, said tube having a lon 
gitudinally extending slot, and projecting means carried 
by said projectile and projecting through said slot for 
pulling the weft threads from said stationary supply reel 
for insertion thereof in the material being knitted. 
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2. In a warp knitting machine according to claim 1, 
a plurality of said tubes, means mounting said tubes in 
a circular disposition about a central axis, and a central 
air supply conduit having a longitudinal axis coincident 
with said central axis. 

3. In a warp knitting machine according to claim 2, 
means mounting said central air supply conduit against 
rotation, said conduit being formed with a plurality of 
openings, and passageway means providing selective 
communication between said air supply conduit and 
said tubes through said openings in said conduit. 

4. In a warp knitting machine according to claim 1, 
said projecting means comprising an extension arm 
projecting through said longitudinal slot of said tube, 
and thread holders on said arm externally of Said tube. 

5. In a warp knitting machine according to claim 4, 
a resilient sealing means disposed along said longitudi 
nal slot for sealing the latter as said extension arm 
moves back and forth along said slot. 

6. In a warp knitting machine according to claim 5, 
said sealing means comprising an elastic strip. 

7. In a warp knitting machine according to claim 1, 
evacuating means disposed between the longitudinal 
ends of said tube through which air is evacuated from 
said tube. 

8. In a warp knitting machine according to claim 7, 
one evacuating means being disposed at about two 
thirds of the longitudinal distance from one end of said 
tube and another evacuating means being disposed at 
about two-thirds of the longitudinal distance from the 
other end of said tube. 
9. In a warp knitting machine according to claim 1, 

shutter elements pivotally mounted at the longitudinal 
ends of said tube. 

10. In a warp knitting machine according to claim 4, 
thread insertion means disposed on both sides of Said 
web of material, and thread laying means mounted on 
said extension arm externally of said tube, said thread 
laying means comprising sliding elements engagement 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4. 
and leading said weft threads back and forth for trans 
ferring said weft threads in loop form to said thread in 
sertion means. 

11. In a warp knitting machine according to claim 10, 
knitting needles, weft thread storage means disposed 
between said knitting needles and said tube, said weft 
thread storage means comprising storage discs pro 
vided with holding elements, said thread insertion 
means being pivotally mounted in operable association 
with said storage discs. 

12. In a warp knitting machine according to claim 1, 
said weft thread storage means further comprising pres 
sure roller means operatively associated with said hold 
ing elements of said storage discs for holding said weft 
thread loops on said storage discs. 

13. In a warp knitting machine according to claim 10, 
said thread insertion means being driven synchronously 
with said knitting machine, and actuating means en 
gageable by said projectile when the latter reaches the 
end portion of its path of travel in said tube, said actu 
ating means being operably connected to said thread 
insertion means for operating the latter. 

14. In a warp knitting machine according to claim 1, 
said tube being stationary, and valve means being pro 
vided for controlling the air in said tube. 

15. In a warp knitting machine according to claim 14, 
a stationary air supply conduit disposed parallel to said 
tube, said valve means being operable to control the air 
flow between said air supply conduit and said tube. 

16. In a warp knitting machine according to claim 14, 
said valve means comprising a stationary part and a ro 
tary part, and means operating said rotary part cycli 
cally with the operation of said knitting machine. 

17. In a warp knitting machine according to claim 10, 
a stationary thread guiding element disposed centrally 
between the longitudinal ends of said tube, said weft 
threads being fed to said sliding elements of said thread 
laying means by said stationary thread guiding element. 
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