
May 8, 1956 W. SCHEBE 2,744,398 
WARP KNITTING MACHINE 

Filed April 28, 1952 4. Sheets-Sheet 

F. G.1. 
25 30 26 27 31 

VY M *GGCCSCGC a SAEE N s it is EEEAEZi Ea AEST A. 7. 
S" 

36-22 3.2sasz s SASg 

NVENTOR; 

Wa?ter SCHEIBE 
BY - ité. 7-4-e 

AT TORNEY 

  

  

  

      

    

    

  

    

  

  

  

    

  

  

  

  



May 8, 1956 W. SCHEEEBE 2,744,398 
WARP KNITTING MACHINE 

Filed April 28, 1952 4. Sheets-Sheet 2 

2 
zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz/A 

NVENTOR: 

Wa?ter Scheibe 
BY --- tacá, 7%.e4 e6 

ATTORNEY 

  



May 8, 1956 W. SCHEIBE 2,744,398 
WARP KNITTING MACHINE 

Filed April 28, 1952 4. Sheets-Sheet 3 

as 

500 SH- 50 

Reseelessee R 
------- 

S - - - - - - - - - - - - - SE 

as Ps 51 
50b 

500 

C) % 

NVENTOR: 
Waffer Scheibe 
BY-4 4-4, 7.e4e-e 

AT TORNEY 

  

  

  

  



May 8, 1956 W. SCHEBE 2,744,398 
WARP KNITTING MACHINE 

Filed April 28, 1952 4. Sheets-Sheet 4 

44H--- 

INVENTOR: 

A% (ter Scheibe 
BY -99, du/6-4, 72-4e 

AT TORNEY 

  



United States Patent Office 2,744,398 
Patented May 8, 1956 

1. 

2,744,398 
WARP KNITTING MACHINE 

Walter Scheibe, Oberursel (Taunus), Germany 
Application April 28, 1952, Serial No. 284,699 

Claims priority, application Germany April 28, 1951 
11 Claims. (CI. 66-86) 

This invention relates to a machine for the manufac 
ture of Warp knitted goods, especially for single needle 
bar stitched products, and its main object is the attain 
ment of certain improvements in a machine of this type 
with a view, inter alia, of materially increasing its work 
ing speed and also the variety of the work to be produced 
on the machine. 
Up to the present, warp knitting machines of the kind 

herein referred to necessitated the provision of a needle 
catcher, or latch retaining device, which consisted of a 
wire stretched tightly across the full length of the needle 
bar, where it served as a stop for the latches of the needles 
in order to prevent the needles closing during their precip 
itated upward movement during work. However, this 
wire also prevented the attainment of higher working 
speeds of the machine and it is, therefore, another one 
of the main objects of the invention, to abolish the said 
latch retaining wire in machines of the said class and to 
thereby provide a machine which will be capable of 
considerably higher working speeds as have heretofore 
been possible. 

Another object of the invention is the provision of 
a warp knitting machine of the said kind which not only 
enables the production of practically all single needle 
bar goods which up to the present could be produced on 
slow running machines only, for instance loosely knitted 
textiles such as curtains, veils, nettings, and the like, as 
also tightly knitted fabrics such as tulle and others, for 
the production of which machines of this type could not 
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be used, as these machines were applicable to loose . 
fabrics only. 
A further object of the invention rests in the provision 

of means whereby the least possible distance between the 
stitches just finished and the needles may be obtained. 
A still further object is the provision of means which 

will allow the needle bar to remain a prolonged period 
in its lowermost position and there to carry out a sub 
siduary, preferably arcuate movement, by which in the 
working cycle of the machine a special tightening-up of 
the threads may be effected and, coincidentally there 
with, the formation of surplus thread material avoided, 
so that a particularly tight knitted fabric will be produced. 
Yet another object of the invention consists in the pro 

vision of means which will prevent the needle bar return 
ing to its lowest position after the completion of its sub 
siduary movement. 

Other objects, for example, are the provision of a 
more simplified construction of the needle bed or guide; 
the application of a particularly fine gauge of needle ar 
rangement with any desired type of latch needles; an 
improved lateral guidance of the needles, and the pro 
vision of exchangeable holders for the said guides which 
may be stationary, movable, or resilient. 
These and other objects and improvements are rendered 

possible by providing a warp knitting machine in ac 
cordance with the invention with various new and im 
proved devices, such for example as a stitch comb which 
is provided with a latch retainer, or retainers, or which 
itself is adapted to function as such. 
The accompanying drawings illustrate several embodi 
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2 
ments of the various features of the invention by way 
of example. In these drawings: 

Fig. 1 represents the improved warp knitting machine 
in perspective. 

Fig. 2 is a cross section, on an enlarged scale, through 
a machine in accordance with Fig. 1. 

Fig. 3 illustrates some of the major working parts 
of the machine in cross section. 

Fig. 3a is a perspective view of the rocking means 
shown in Fig. 3. - 

Fig. 4 is a front elevation of a part of the needle bar 
and its rocking shaft. 

Fig. 5 is a cross section through one of the latch 
needle bars. 

Fig. 6 is a similar section through a movable form of 
needle guide or trick plate. w 

Fig. 7 is a similar cross section through a resilient 
form of the needle guide or trick plate. 

Fig. 8 is a part section through the needle bar and 
needle guide as illustrated in Fig. 3. 

Fig. 9 illustrates an enlarged sectional view showing 
the co-operation of needle bar and trick plate adapted 
for substantially rectilinear vertical movement of the 
said needle bar. 

Fig. 10 is a front elevation of one form of needle 
bed or trick plate. 

Fig. 11 illustrates a cross section similar to Fig. 6 of 
another form of needle guide. 

Fig. 12 is a cross section through a resilient form of 
needle guide in accordance with the invention. 
The warp knitting machine as represented in Figs. 1 

and 2 of the drawings comprises a supporting frame 1 
resting on feet 2 and provided with standards or end 
plates 3 and 4. The guide bar shaft 5 is journaled in 
the end bearings 6 and intermediate bearings, which lat 
ter are supported on the tubular member 8. Arranged 
outside the end plate 3 is the pattern wheel 9, which is 
driven by a worm gear in the gear box 11 as by a chain 
10 from the adjustable sprocket or distance wheel 12. 
Adjustment of the pattern wheel through the chain 10 
can be effected by means of a shift rod or the like 13. 
The pattern wheel is journaled in bearings 14 which are 
provided in brackets 15 on the end plate 3. Transmis 
sion of the pattern wheel movement to the yarn guide bars 
16 and 16a is controlled by the two-armed rocking levers 
17 and 17a which are moved by the pattern wheel and 
which are connected to and move the guide bars by 
means of tappets 18 and springs 19. With their upper 
ends 20 the rocking levers are in contact with the pattern 
wheel 9 by the followers 21 under the action of springs 
23 at the lower ends 22 of the levers. The yarn guide 
bars 16 and 16a are supported in bearings 24 and hold 
the lead clamps for the guide bar needles, serving as yarn 
carriers. 
The yarn is introduced into the machine over the 

spools on the yarn beams 25 and 26 which are supported 
in the end plates 3 and 4, of which the end plate 3 is 
provided with the thread brakes 27, 28, which are adjust 
able as by means of the springs 29 and controlled by the 
tension bars 30. These tension bars are supported with 
their ends in the end plates 3 and 4, and centrally in the 
bearing block 31 on the tubular member 8. From the 
yarn beams the threads are passed over the tension bars 
to the yarn guides where the knitting operation takes place 
and from where the finished fabric glides over the needle 
bed, or trick plate 32, the sanding roll 33, and the roller 
34 to the winding-up roll 35. All the rolls just referred 
to are journaled in the end plates 3 and 4. The Sanding 
roll 33 is driven by a stageless gear 36 to which the wind 
ing-up roll 35 is connected by means, preferably, of a slip 
clutch of any known or convenient kind and which, for 
that reason, has not been shown in the drawing. 
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The machine may be driven by an electric motor 42 
(Fig.2) for the control of which a regulator 37 is pro 
vided. Starting and stopping is effected by means of a 
hand bar 38. The machine may also be turned through 
by hand, for which purpose a hand wheel 40 operating 
over a gear 39 is provided. The reference 4; indicates a 
safety switch for the electric driving installation just 
described. 

Fig. 2 is a cross section through a machine as illus 
trated in Fig. 1 showing all the more important parts 
which are effective in the operation of the machine. 
As will be seen in this figure the electric driving mctor 

42 and the regulating resistance 37 are conveniently 
arranged in the lower frame portion 1 of the machine. 
The motor drives the main or cam shaft 46 over pulleys 
44, 45 by means of a belt 43. Keyed to the said cam 
shaft are cams 47 for the control of the various opera 
tions of the machine. Arranged at the front of the 
machine within easy reach of the operator and above the 
safety switch 41 is the hand wheel 40 by means of which 
the machine may be turned through by hand, and the 
brackets 43 for the slidable support of the throwing-in 
bar 38. 

Approximately in the centre of the machine intermedi 
ate the end plates 3 and 4 is an angle bar 49 mounting the 
needle bed, or trick plate as it is sometimes called, 32, 
behind which the needle bar 50 is positioned on rocking 
arms 51 which are keyed or otherwise fixed to the rock 
shaft 52 (see also Figs. 3 and 3a). The said rock shaft 
is operated to rock the said arms 51 in substantially verti 
cal direction by means of cam levers 53 with their two 
followers 54, each cam lever with its followers being in 
contact with a respective one of the cams 47. A stitch 
comb 55 is positioned in the working region of the latch 
needles 50b which latter are fixed, as by being cast into 
leaden holders, to the needle bar 50. The stitch comb 55 
comprises pegs 56 which are positioned to face the latch 
side of the needles. It is also fastened to a rocking arm 
57 (Fig. 2) which, in turn, is keyed to the comb shaft 58 
adapted to be controlled by the cam lever 59 over two 
follower rollers from the cam 47. 

Also fastened to the needle bar rock shaft 52 are the 
rocking arms 60 for the control of the guide bar shaft 5, 
which are likewise actuated by open cam and correspond 
ing cam levers similar to the cam levers 53 and 59. The 
rocking arms 50 are connected to the actuating levers 62 
by means of links 61. Arranged on the guide bar shafts 
5 are the blocks 63 for the guide bar brackets 24 and 24a 
to which the guide bars 16 and 16a with their thread guid 
ing eyes are fastened. The said guide bar shaft, as already : 
described, is journaled in the end plates of the machine 
and on the tubular member 8, and the thread is guided 
from the yarn beams 25 and 26 over the tension bars 30, 
the shafts of which are journaled in the end plates 3 and 
4 and in the central bearing 31, to the yarn guide bars and 
thence in the shape of the finished fabric over the sanding 
roller 33 and the intermediate roller 34 to the winding-up 
or cloth roll 35. 

Referring particularly to Figs. 3, 3a and 4 of the draw. 
ing it will be seen that the needle bar 50, to which the 
Jead clamps 50a for the latch needles 50b are fastened, is 
Supported by rocking arms 51 which are keyed to the 
rocking shaft 52. Brackets 46a rotatably support cam 
shaft 46 which is journaled in bearing boxes 46b. The 
cam shaft carries a plurality of identical cams 47, each 
cooperating with respective can followers 54 of cam 
levers 53, one cam lever 53 and one rocking arm 51 being 
provided between each two shaft support means, as shown 
in Fig. 3a. A machine of medium length may have the 
shafts 46 and 52 supported at their respective ends and in 
the center, two cam levers 53 and two or three rocking 
arins 5i may be provided for operation of the needle bar. 
Cam lever heads 53a are fixedly connected to rocking shaft 
52 which is journaled in top portions 46c of brackets 46a. 
Movement is imparted to the needle bar by the cam lever 
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4 
53 over the two cam followers 54 from the cams 47. 
The needle bar 50 rocks about the shaft 52 and the latch 
needles 50b are thereby guided in the arcuate needle bed, 
or trick plate, 32, so that the needle bar and, therevith, the 
latch needles reciprocate in a substantially vertical direc 
tion as indicated by the two-pointed arrow 64. The en 
largement in Fig. 3 also shows the stitch comb more 
plainly and it will be seen that in this embodiment the 
forepart of the stitch comb 55 is provided with a prefer 
ably leaden plate 55a to which the pegs 56 of the comb 
are fastened. The stitch comb reciprocates in a Substan 
tially horizontal path which is indicated by the two 
pointed arrow 65. It is positioned on the latch side of 
the needles 50b and has pin-shaped stops 66 arranged 
between the pegs 56 in the path of the latches 50c of the 
needles. Arranged above the needles are the thread 
guides 67. 
The aforementioned stops 66 serve as abutments for 

the latches 50c to prevent the closing of the needles by 
the latches jerking up during the reciprocation of the 
needles. 
As will be seen from Fig. 4, in which only the lead 

clamps 50a for the latch needles 50b are shown on the 
needle bar 50, the latter is supported at distanced places 
on the needle bar rocking shaft 52 by means of the rocking 
arms 51, whereby a considerable increase in the speed of 
the machine can be obtained. The needle bed 32 which, 
as has already been mentioned, is positioned on the angle 
bar 49, is arc-shaped in order thereby to constitute an 
intimate guiding means for the needles in their likewise 
arcuate path of movement. In the case of a curved 
arrangement of the needles 50b as shown in Fig. 5 the 
needle bed plate 32 may be stationary. If, however, the 
needles are straight as very often is the case, the needle 
bed plate 32a will preferably be arranged to be movable 
by being pivoted to a bracket 48a as illustrated in Fig. 6. 
Control of the movement of the plate 32a is effected by a 
link 68 and an antifriction roller 70 from an eccentric 69 
of the cam shaft 46. 

Fig. 7 shows a needle bed plate 32b which is resiliently 
constructed in its upper portion so as to be able to adapt 
itself to the movements of the needle bar. In the exam 
ples so far referred to the needle bar moves in an arcuate 
path with the axis of the needle bar rock shaft as centre. 
The cam 47 on the camshaft 46 is provided, as shown 

in Fig. 3, with a rise 7i which causes the needle bar to 
remain a prolonged period in its lowermost position and to 
produce, while in that position, a subsidiary arcuate move 
ment. This movement serves the object of effecting an in 
creased tension on the fabric and preventing the accumula 
tion of Surplus thread material. In this way, and particu 
larly by the increased tension on the fabric, the latter re 
ceives a density of texture which heretofore it has not been 
possible to obtain. Just prior to the needle bar attaining its 
lowermost position the fabric slips back slightly, but the 
needle bar immediately rises a short distance, allowing 
the fabric to follow. Hereupon it recedes again, and it is 
during this part of the movement that the tensioning of 
the fabric takes place. It will be understood by the 
foregoing description of movements, that the needle bar 
thus performs a short, irregular vibration while in its 
lowest position. By suitably shaping the rise 71 of the 
cam 47 the needle bar can be prevented from returning 
into its lowermost position during the just described ten 
sioning of the fabric. 

Further, the guide means for the needles, namely the 
needle bed 32, is of a formation which enables the em 
ployment in the machine of a considerably finer gauge 
as heretofore has been possible. It is not necessary, in 
this case, to arrange the said guiding means vertically as 
shown, for they may just as well be positioned at an in 
ciination or even horizontally. The needle bed proper, 
by which is to be understood the upper portion of the 
trick plate 32 in Figs. 8 to 12, is laminated with the needles 
50b moving between the laminations. It may be men 
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tioned that the invention is not intended to be limited to 
the form of needles illustrated in the drawings; in fact, 
any type needles may be employed which may be con 
sidered convenient for the work to be carried out on the 
machine. The illustration of Fig. 8 corresponds in prin 
ciple to that shown in Fig. 3, because also in this case 
the needle bar 5) moves in an arcuate path and the 
needles 50b are guided between the laminations 72, which 
are fastened to a holder or cast in lead as shown at 73. 

In the modification as shown in Fig. 9 the blades or 
laminations 72 are arranged on an intermediate member 
or also cast in a leaden carrier 73, whereby the strips or 
blocks of lead are fixed to the needle bed plate 32 similar 
to the construction which has just been described. In 
this case, however, the needle bar 50 with its needles 50b, 
which move between the laminations 72, performs its 
up and down movement in a straight vertical direction. 
For increased rigidity the laminations 72 may be ap 
propriately supported for instance by the provision of 
distance pieces, or by a strengthening rod 74 as shown in 
Fig. 10, which is passed through the openings 75 of the 
laminations 72. Fig. 10 also shows the holding ledge for 
the laminations 72 to be subdivided into individual sec 
tions 73' fastened to the bed plate by means of screws 
76 or in any other convenient way. 
The rod 74 just referred to may be round, oval, or of 

any other cross section. It not only serves as a strength 
ening member and for the mutual support of the lamina 
tions, but it also takes part in guiding the fabric away 
from the knitting instrumentalities. It may be connected 
to the individual laminations, but it has been found that 
the friction between the laminations and the surface of 
the rod 74 is sufficient to maintain the required distance 
between the adjacent laminations even under the strain 
exerted by the needles. 

. In Fig. 11 the shape of the bed plate 32 resembles that 
shown in Fig. 6 with the difference, that at its upper por 
tion it is provided with a ledge 73, which is fixed thereto 
by means of the screws 76 and which terminates into the 
laminations 72. 

Fig. 12 illustrates a further modification of the needle 
bed plate which is similar to the embodiment shown in 
Fig. 7 in that it is also resilient by being constructed in 
the form of a leaf spring. The upper end of the leaf 
spring carries a separate holder 77 to which the lamina 
tions 72 are fixed as by being cast into a strip of lead 73. 
What I claim is: 
1. A warp knitting machine having a needle bar, a 

plurality of latch needles provided therein, means for 
moving said needle bar in substantially vertical direction, 
and means for operatively supporting said needle bar in 
the machine, a comb-shaped needle bed for guiding the 
latch needles in their reciprocating movement, a stitch 
comb, pegs on said stitch comb adapted to extend be 
tween the said latch needles to keep down the stitches, 
means for reciprocating the said stitch comb on the latch 
side of the needles, and abutments on the said stitch comb 
for engaging the latches and thus preventing their closing 
at a predetermined point of their upward movement. 

2. A warp knitting machine as claimed in claim 1, in 
which the abutments on the stitch comb are positioned 
between the pegs of the said stitch comb. 

3. A warp-knitting machine having a needle bar and 
a plurality of latch needles provided therein, comprising 
means for rocking said needle bar in substantially verti 
cal direction, said rocking means including a shaft, rock 
ing arms fixedly connecting the needle bar and the shaft, 
controlling cam levers in rigid connection with said shaft, 
a camshaft, and cams on said cam shaft for moving said 
cam levers; a comb-shaped needle guide, a stitch comb 
for holding down the stitches as they are produced, means 
for reciprocating said stitch comb, and abutments in con 
nection with the said stitch comb for stopping latches 
which enter into the region of the said stitch comb. 

4. A warp knitting machine as claimed in claim 3, com 
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6 
prising means for pivotally supporting said comb-shaped 
needle guide, and means for controlling the pivotal move 
ment of the said needle guide. 

5. A warp knitting machine as claimed in claim 3, in 
which the said needle guide is resilient in the direction of 
the needles. 

6. A warp knitting machine as claimed in claim 3, in 
which the upper part of the said comb-shaped needle guide 
is in the shape of a plate spring. 

7. A warp knitting machine having a needle bar and 
a plurality of latch needles provided therein, comprising 
means for rocking said needle bar in substantially vertical 
direction, said rocking means including a shaft, rocking 
arms fixedly connecting the needle bar and said shaft, 
controlling cam levers in rigid connection with said shaft, 
a cam shaft, and cams on said camshaft for moving said 
cain levers; needle guide, a comb portion on said needle 
guide of arcuate cross section with the centre of the arc 
coinciding with the axis of the shaft supporting said rock 
ing arms, a comb member for holding down the stitches 
as they are produced, means for reciprocating said comb 
member, and abutments in connection with the said comb 
member for stopping the upward movement of latches 
which enter into the region of the said comb member. 

8. In a warp knitting machine, a rockingly supported 
needle bar, curved atch needles fastened to the said needle 
bar, means for rocking said needle bar together with said 
latch needles in a substantially vertical direction, said 
rocking means comprising a plurality of rocking arms, 
control levers for moving said rocking arms, a rock shaft 
rigidly mounting said rocking arms and control levers, 
and a needle guide having comb-like arranged laminations. 
at the upper part of said needle guide between which lam 
inations uniform distances are provided for the guiding 
of the needles in their reciprocatory movement. 

9. In a warp knitting machine, a rockingly supported 
needle bar, curved latch needles fastened to the said needle 
bar, means for rocking said neeedle bar together with said 
latch needles in a substantially vertical direction, said 
rocking means comprising a plurality of rocking arms, 
control levers for moving said rocking arms, a rock shaft 
rigidly mounting said rocking arms and control levers, a 
needle guide of substantially plate-shaped formation, a 
holder fastened to the upper edge of said guide, and dis 
tanced laminations secured to the said holder for the 
guidance of the latch needles during their reciprocatory 
Imovement. 

10. In a warp knitting machine as claimed in claim 9, 
in which the said holder is subdivided into a plurality of 
individual parts. 

11. A warp knitting machine as claimed in claim 1, 
wherein spaced laminations form the comb portion of the 
needle bed, said laminations being provided with perfora 
tions, and means is provided in connection with the said 
laminations for maintaining the mutual distances there 
between, said last-mentioned means being provided with 
a rod passing through the perforations in the longitudinal 
direction of the needle bed, 
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