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C. H. Masland and Sons, Carlisle, Pa. 

Original application Sept. 27, 1957, Ser. No. 686,720. 
Piss and this application Nov. 4, 1958, Ser. No. 

2 

3 Claims. (C. 66-85) 

The present invention relates to warp knitting ma 
chines for producing pile and flat textile fabrics. 
The present application is a division of my copending 

application Serial No. 686,720, filed September 27, 1957, 
for Warp Knitting Method. 
A purpose of the invention is to increase the operating 

speed of warp knitting machines, especially those suited 
for knitting relatively heavy fabrics, such as carpets, rugs, 
upholstery fabrics, over-suitings, or other plush and pile 
fabrics. The invention is also applicable in some cases 
to warp knitting of flat fabrics. 
A further purpose is to allow more time for shogging 

pile yarn and backing yarn for positions approximating 
Zero degrees and 180 degrees in the cycle. 
A further purpose is to reduce the abrasion and strain 

on the yarn which is being knitted by shortening the path. 
it traverses. 
A further purpose is to facilitate warp knitting of high 

pile fabric and reduce the necessity for high swing bar 
speeds in the warp knitting of high pile fabrics in relation 
to machine speed. 
A further purpose is to reduce the need for maintain 

ing heavy tension to prevent the formation of loose loops 
in connection with the swing bar operations of a warp 
knitting machine. 
A further purpose is to arrange the guide bars un 

evenly on the Swing bar with respect to the arcuate angle, 
so as to provide a convenient gap between the guide bar 
carrying the backing yarn and the nearest guide bar carry 
ing the pile yarn. 
A further purpose is to accomplish the entire warp 

knitting cycle by one forward swing of the swing bar 
and one back swing of the swing bar, with intermediate 
dwells, avoiding the need for the additional forward 
swings and back swings used in prior practice. 
A further purpose is to facilitate warp knitting by using 

an intermediate position or dwell of the swing bar to take 
the place of a Swing. 
A further purpose is to raise the needles before the 

last shogging of face yarn takes place, and in some cases 
while backing yarn is shogging. 
A further purpose is to shog face yarn and/or backing 

yarn at zero degrees or the beginning of the cycle when 
the guide bars are in a straddling relation to the plush 
points. 
A further purpose is to move all guide bars forward 

of the needles only once in the cycle, relatively early 
rather than late, and to raise the needles at that time 
in the cycle. 
A further purpose is to employ a swing bar cam which 

has a dwell or midposition near the beginning of the 
cycle, then a swing to the front, then a Swing back to 
near the midposition, continuing throughout a dwell, then 
a swing fully to the back, then a swing forward to near 
midposition, followed by a dwell near midposition, com 
pleting the cycle. 
A further purpose is to employ a needle bar cam which 
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will raise the needles relatively early in the cycle and 
preferably at about 100 degrees, or when the Swing bars 
are forward, and will start to lower the needles at about 
300 degrees or immediately after the knitting yarn ha 
looped the needles. ', 
A further purpose is to employ the novel Swing bar 

cam and needle bar cam in cooperation. 
Further purposes appear in the specification and in 

the claims. 
In the drawings I have chosen to illustrate a few only 

of the numerous embodiments which appear in my in 
vention, selecting the forms shown from the standpoints 
of convenience in illustration, satisfactory operation and 
clear demonstration of the principles involved. 

Figures 1 to 5 are diagrammatic vertical sections show 
ing different positions of the main operating parts, in 
cluding the plush points, needles, sinker comb and Swing 
bars, Figure 1 corresponding to Zero or 360 degrees, 
Figure 2 corresponding to 100 degrees; Figure 3 corre 
sponding to 150 to 220 degrees; Figure 4 corresponding 
to 270 degrees, and Figure 5 corresponding to 340 
degrees. 

Figures 1a to 5a are diagrammatic enlarged fragmentary 
top plan views showing the yarn positions in formation of 
the fabric, respectively agreeing with Figures 1 to 5. In 
these views in general, multiple ends of knitting yarn. 
are shown, and multiple ends of backing yarn broken 
away, but only two ends of pile yarn, one from each 
guide bar, the remaining being omitted for clarity in 
illustration. 

Figure 6 is a cam layout diagram in which the ordi 
nates show respective positions of the guide bar tubes, 
needle positions up and down, plush point positions up 
and down, and sinker positions in and out, and the 
abscissae show the angular positions throughout the cycle. 

Figure 7 is a pattern chain and cam layout diagram 
for two cycles, illustrating the relation of chain links to 
the cams already mentioned. 

Figure 8 is a diagrammatic perspective showing a warp 
knitting machine according to the invention, convenient 
ly used for placement of the other mechanism. 

Figure 9 is a diagrammatic end elevation showing the 
swing bar cam and related mechanism. 

Figure 10 is an enlarged front elevation of the Swing 
bar cam, with angular positions shown. 

Figure 11 is an end elevation of the needle bar cam 
and related mechanism, which is typical also of the 
plush point cam mechanism except for the cam details 
(for which see Figure 6). 
Figure 12 is an enlarged front elevation of the needle 

bar cam of Figure 11. 
Figure 13 is a view corresponding to Figure 3 showing 

the knitting of a cut pile fabric in accordance with the 
invention. 

Figure 14 is a view corresponding 
showing only one pile yarn guide bar. 

Describing in illustration but not in limitation and 
referring to the drawings: 

In the prior art, in knitting fabrics such as carpets, 
rugs, upholstery, plush and the like, using warp knitting 
machines, it has been usual practice to employ three 
swings of the swing bar to the front and three Swings 
of the swing bar to the back per cycle (a cycle being 
the interval required for a complete course of stitches). 
This is not only time consuming, causing the total elapsed 
time of the cycle to increase, but it complicates the 
practice from the standpoint of manipulating the yarn 
ends. Where high pile is being made, either considerable 
time is lost in swing bar motion, or high Swing bar 
speeds must be used. . . . - 
On each of these swings, relatively large yarn stretches 

to Figure 13, but 
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are formed, and except where these stretches result in 
take-up of yarn in the fabric, the tension must be suffi 
cient to pull the yarn back through the guide tubes or 
eyes on the next reverse swing. This causes repeated 
stretching of the yarn and is abrasive to the yarn, re 
quiring the use of higher quality yarn than would other 
wise be needed, and also in some cases damaging the 
yarn. 

In accordance with the present invention, I have reor 
ganized operation of the swing bar, and at the same time 
correspondingly modified the needle bar operation, so as 
to minimize the number and arc length of swing bar 
motions, and avoid these unnecessary swings. Corre 
spondingly, the speed of the machine is increased and 
it is possible to avoid or lessen damage to yarn, utilize 
less expensive yarn, and in proper cases reduce yarn 
tension. 

In accordance with the invention, I suitably increase 
operating speed, in some cases as much as 100 percent 
(to 300 to 400 courses per minute), and correspondingly 
modify the yarn tension. 
One of the advantages of the invention is that more 

time is allowed for shogging face yarn and/or backing 
yarn at Zero degrees or 180 degrees, or some approxi 
mately similar time in the cycle. 

In the preferred embodiment of the invention, the en 
tire knitting cycle is accomplished by one forward swing 
and one back swing of the Swing bar, with dwells at ap 
propriate points, avoiding the other forward and back 
swings previously used. The dwells are not for mechani 
cal advantage, but particularly to avoid extra working of 
the yarn. 
The needles are raised before the shogging of face yarn 

to place it around the plush points, and also desirably 
while backing yarn shogs. 

All guide bars are forward of the needle positions only 
once in the cycle, and the needles are raised at that point. 

In one embodiment of the invention, shogging takes 
place at zero degrees with the guide bars placed at inter 
mediate or dwell position. 

In the preferred form of swing bar, the guide bars in 
stead of being angularly symmetrically placed as in the 
prior art, are more widely spaced between the backing 
yarn guide bar and the next face yarn guide bar, than 
between other guide bars. 
The invention will find its widest application in many 

cases in a warp knitting machine employing special modi 
fied swing bar cams and needle bar cams, as set forth more 
in detail below. 

Considering now the stepwise diagrams of Figures 1 
to 5 and 1a to 5a, with reference particularly to Figures 
6 and 7 showing related cam positions, the warp knitting 
machine according to the present invention will suitably 
comprise a generally vertically extending trick plate 30 
having needle guiding notches 31 at the needle side near 
the upper end, and provided with converging side faces 
32 on the plush point side and 33 on the needle side. 
Above the trick plate, sinkers 34 are supported and 

manipulated in and out by a sinker comb 35, as well 
known in the art. A latch wire 36 as well known is 
placed above the sinker comb on the needle side. 

Plush points 37, in this case of the type intended to 
knit uncut pile, are supported on a plush point support 38 
which is mounted on the plush point bar as well known 
in the art. The plush points in Figures 1 to 5 inclusive 
suitably have a flat top 40, a hook recess 4 at the needle 
side near the top, and a fillet 42 at the opposite side ad 
joining the top. 

Latch needles 43 are supported on needle supports 44 
which are mounted on a needle bar, as well known. The 
needles have hook ends 45 and latches 46 pivoted at 47, 
and are suitably of conventional latch needle type. 

Supported and swinging on the swing bar in order 
from front to back of the machine, there are a knitting 
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4. 
yarn guide bar 48 having tubes or eyes 50, a first pile 
yarn guide bar 5 having tubes or eyes 52, a second pile 
yarn guide bar 53 having tubes or eyes 54, and a backing 
yarn guide bar 55 having tubes or eyes 56. It will be 
evident of course that the guide bars, while swinging with 
the swing bar, are individually shogged by the pattern 
control mechanism as well known in the art. 

It will of course be evident that the number of guide 
bars will vary with the particular fabric design, and the 
presence in the illustration of two pile yarn guide bars 
rather than one or three or some other number is merely 
by way of example. (See Figure 14 for one pile yarn 
guide bar.) Likewise the presence of one backing yarn 
guide bar rather than some other number is merely ex 
emplary. 

Starting from front to back, the respective guide bars 
feed knitting yarn 57, then pile yarn A identified at 58, 
then pile yarn B identified at 60 and lastly backing 
yarn 61. 

In the position of Figures 1 and 1a, the sinker comb 
is in, across the end of the trick plate and across the top 
of the needles, the plush points 37 and the needles are 
down, and the Swing bar is in what is referred to through 
out this application as an intermediate dwell position, as 
best seen in Figures 6 and 7. It will be evident from 
Figure 6 that the relative spacing from front to back of 
the guide bars and the eyes or tubes thereon is abnormally 
wide between backing yarn eyes or tubes 56 and the ad 
joining set of pile yarn eyes or tubes 54. This is intended 
to permit shogging of backing yarn in two steps, in one 
case before the needles are raised and in the other case 
where the eyes of the guide bars straddle the plush points. 
It will be evident, of course, that this feature of the in 
vention need not be employed where shogging of back 
ing yarn is completed before the needles are raised. 

Referring now again particularly to Figures 1 and 1a, 
it will be observed that previous loops of pile 62 and 63 
are shown which were formed from the different pile 
frames on the previous cycle, as well as a backing stitch 
64 produced on the previous cycle. Ahead of these re 
cently formed fabric portions at the knitting point, there is 
a strip of fabric 65 extending indefinitely to a suitable 
take-up mechanism, as well known. 
At the position of Figures 1 and 1a, the pattern chain 

links change register, providing for shogging of pile yarn, 
or of backing yarn, or of both pile yarn and backing yarn. 
It will be understood that if pile yarn is to be shogged 
at this position, it will also permissibly be shogged at the 
100 degree position, to be discussed, and/or also at the 
180 degree position, to be discussed, but that of course 
while shogging at an individual position is optional, there 
must be shogging of pile yarn at at least two of these posi 
tions. It will also be evident that while backing yarn 
may be shogged at the zero degree position, it may also be 
shogged at the 100 degree position, to be discussed, but 
that shogging of backing yarn must occur at one of these 
positions. 

It will be evident that the position of Figure 1 in the 
present cycle differs from the position of Figure 1 in the 
prior art, in that, while the swing bar is at an interme 
diate position in each case, in the novel operation of the 
present invention the swing bar is at dwell at Zero degrees, 
whereas in the prior art the swing bar was in the process 
of a swing from front to back. It will be evident that 
a preferred chain link selection is to use a combination 
of link “needle' numbers of zero for the knitting yarn 
guide bar, zero for pile yarn guide bar 51, "one" for pile 
yarn guide bar 53 and “three” for the backing yarn guide 
bar 55, as seen in Figure 7. 
As will be evident particularly from Figures 6 and 7, 

between the position of zero degrees and 40 degrees, the 
plush points raise, while all other components retain 
the same position. 

In Figure 2, corresponding to 100 degrees, the condi 
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tion is shown in which the needles 43 have raised, as 
shown on Figures 6 and 7, between 50 degrees and 105 
degrees. The previous loop 66 of knitting yarn slips 
down from the hook 45 and causes the latch 46 to open 
as shown. Before the needles go up sufficient to inter 
fere, and beginning at 50 degrees, the Swing bar has 
swung forward to the full limit of its stroke, carrying all 
of the guide tubes clear of the needles, as illustrated at 
position 67 in Figure 6. At this position shogging of the 
pile yarn and optional shogging of the backing yarn takes 
place. Again it will be evident that if the backing yarn 
is not to shog here, it will have shogged at the Zero de 
gree position or will shog at both positions. On the other 
hand, if the pile yarn is to form pile projections, the pile 
yarn will shog at the position of Figure 2. If, however, 
pile is to be omitted at any particular place in the fabric, 
then the shogging of pile yarn at the position of Figure 2 
will be omitted. 

In Figure 2, the link members about to register for the 
shogging are for example knitting yarn guide bar "zero,” 
pile yarn guide bar 5 from zero to one, pile yarn guide 
bar 53 from one to zero, and backing yarn guide bar 55 
from three to six. In each of the cases where chain links 
are referred to they are different in the next cycle as 
shown in Figure 7. 

Figure 2a shows the formation of new loops 68 and 70 
by wrapping pile yarn around the plush points by virtue 
of the shogging of guide tubes 52 and 54. 

Between the positions of 105 degrees and 285 degrees, 
the needles remain up in dwell, and between the positions 
of 40 degrees and 290 degrees the plush points remain up 
in dwell. The sinker comb remains in until the position 
of 250 degrees. 

Between the position of 100 degrees and 150 degrees, 
the Swing bar with the guide bars has swung to its inter 
mediate dwell position, as indicated at 71 in Figure 6, 
and remains at that dwell position until 220 degrees. 

Figure 3 shows the relationship of the parts at 150 de 
grees, with guide tubes or eyes 56 for the backing yarn 
behind the needles and the other guide tubes or eyes in 
front of the needles. At the position of 180 degrees, the 
pile yarn is optionally shogged, and if there are two guide 
bars carrying pile yarn as shown in Figures 3 and 3a, the 
one which is moving in the same direction as the one in 
which the knitted stitch will be formed, must shog if a 
loop is to be completed around the plush point. 
As a result, the wrap-around of yarn forming loops 68 

and 7te is completed at the position of 180 degrees and 
the result is shown in Figures 3 and 3a. 

For example, in Figure 3 the pattern chain is chang 
ing registry from one link to the following. The new 
link numbers for example may be for the knitting yarn 
guide bar 48, zero; for the pile yarn guide bar 5, two; 
for the pile yarn guide bar 53, zero; and for the backing 
yarn guide bar 55, six. 

Between the 250 degree position and the 270 degree 
position of Figures 4 and 4a, the needles and plush points 
remain up, the sinker comb begins to retract at 250 de 
grees, and the swing bar begins at 220 degrees to swing 
from its intermediate dwell position to the limit of its 
stroke back, reaching the limit of its backward stroke at 
270 degrees. At this position the knitting yarn alone 
shogs, as for example by the combination of chain links 
as shown in Figure 7, the link for knitting yarn guide 
bar 48 having a dimension of one needle, for pile yarn 
guide bar 51 having a dimension of two needles, for pile 
yarn guide bar 53 having a dimension of zero needles, 
and for backing yarn guide bars 55 having a dimension 
of six needles. This results in wrapping the knitting yarn 
loop 72 into the hooks of the needles to surround the 
backing yarn, and to surround and prepare to tie in the 
newly formed pile loops 68 and 70 by gripping them at 
73, 74 and 74. The actual engagement of the yarn in 
the eye of the needle takes place a few degrees beyond 
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270 degrees. Subsequent to the position of Figures 4 and 
4a, the swing bar begins to swing forward to the inter 
mediate dwell position, which it reaches at 320 degrees, 
and the needles start to retract at 285 degrees, the plush 
points start to retract at 290 degrees and completely re 
tract at 345 degrees, and the sinker comb continues the 
motion outwardly so that it is completely out at 305 
degrees. 
As shown in Figures 5 and 5a, by the position of 340 

degrees the needles are down, and the sinker comb is be 
ginning to move in again as soon as the needles pass, 
while the plush points are nearly down, resulting in 
tightening the stitch to grip the back of the fabric and 
anchor the newly formed pile loops 68 and 70. The 
plush points also cast off the newly formed pile loops 
as they retract. 
As the needles retract, the previous stitch is cast of the 

needles and closes the latches, while the newly formed 
stitch is held in the hooks of the needles. 
The swing bar has now reached the intermediate dwell 

position, which it is to maintain until the next cycle has 
advanced to 50 degrees. - - 

It will be evident of course that while, for convenience, 
numerical values of degrees in the cycle have been used 
in describing the operation herein, these are intended to 
be approximate, and will be subject to variation with 
modifications in fabric design, and also in cam design. 
it will also be evident that of course the values of chain 
link designations will depend upon fabric design and vary 
with the fabric. 
The machine of the invention will preferably be a con 

ventional warp knitting machine, which is described by 
D. F. Paling, Warp Knitting Technology (1952), Chap 
ter 11, Raschel Warp Looms and Chapter 12, Warp Loom 
Mechanism, with the modifications herein described. 
As well known in the art, the machine as shown in 

Figure 8 comprises a frame 75 which journals a suitably 
driven horizontal front shaft 76 having a handwheel 77, 
carrying plush point drive cams 78, which are suitably 
conventional. At the back of the machine there is a back 
shaft 80 shown in Figures 9 and 11, which carries needle 
bar cans 8, best seen in Figures 11 and 12, each of 
which having a cam track 82 which receives a roller fol 
lower 83 on one end of a lever arm 84, the opposite end 
of which is fixedly pivoted at 85 on the frame. The fol 
lower 83 pivotally connects at one end of link 86, the op 
posite end of which adjustably pivotally connects at 87 
in an arcuate adjustment slot 88, which is at one end of 
the needle bar arm 90, which pivots on needle bar shaft 
9 extending across the frame. Needle bar 92 is sup 
ported on a series of needle bar arms, and mounts needle 
Supports 44 for needles 43. 
Can 81 has a Zero degree position at 93, assuming the 

cam is rotating clockwise as viewed in Figure 12, and 
begins with a dwell 94 to 50 degrees, then a curve of 
inflection 95, raising the needles, which extends 55 de 
grees to 105 degrees total, then a dwell 96 from 105 
degrees to 285 degrees, then a curve of inflection 97 
from 285 degrees to 340 degrees, lowering the needles, 
and finally a dwell 98 from 340 degrees to 360 degrees. 
A SWing bar shaft 100 as shown in Figures 8 and 9 

mounts Swing bar brackets 101, which position guide 
bars 48, 51, 53, and 55, manipulated by swing bar arms 
i02, carrying arcuate adjustment slots 103, which posi 
tion in adjusted position pivots 104 at the ends of 
adjustable links 105, which at the opposite ends carry 
roller followers 106 riding in cam tracks 107 of swing 
bar cams 108. 

Each Swing bar cam of Figure 10 has a dwell 130 
from Zero to 50 degrees, then a curve of inflection 13 
from 50 degrees to 100 degrees to move the swing bar 
forward to its maximum position at the point side, then 
a reverse curve of inflection 132 from 100 degrees to 
150 degrees, then a dwell 133 from 150 degrees to 220 
degrees, then a curve of inflection backward at 134 
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to 270 degrees, then a reverse curve of inflection 135 
to the intermediate dwell position at 320 degrees, and 
then a dwell 136, which continues through until 50 de 
grees on the next cycle. The cam shown turns clockwise. 
The follower 106 also pivotally connects to one end 

of positioning link 110, the opposite end of which 
loosely surrounds and engages the front shaft 76. 
The front shaft may be conveniently driven 180 de 

grees out-of-phase from the back shaft by gear El 
keyed on the back shaft, meshing with pinion 152 which 
meshes with pinion 113, which in turn connects with 
gear 114 keyed on the front shaft. 
The pile yarn is taken from a creet (Figure 8) through 

guide tubes 115 to feed roll sets organized in pairs 16 
and 17, the yarn passing under one feed roll aid over 
another, and the feed roll sets being selectively driven 
at different rates according to a pattern control as de 
sired. 
The backing yarn enters from a suitable creel or other 

supply 118 over feed mechanism 320. 
The knitting yarn 57 is introduced from a 

source over feed mechanism 121. 
It will be evident that while the discussion so far has 

illustrated the production of fabric having uncut loops 
cutting plush points can be used to produce cut tufts 
or a combination of cutting and noncutting plush points 
can be used. The detail of the arrangement of cutting 
plush points is shown in my copending application Serial 
No. 666,312, filed June 18 1957, now Patent No. 2,907,- 
191 for Cutting Plush Points for Carpet Knitting. 

illustrate in Figure 13 a view corresponding to Fig 
ure 3, in which cutting plush points 37' have knives 
122 on their sides remote from the needles, which taper 
and are relatively farther away from the needles as the 
knives extend downward from the top. The plush points 
also have heels 123, which desirably are substantially 
parallel with the adjoining surfaces of the trick plate in 
raised position, and serve to engage and hold the fabric. 
The plush points desirably have blunt noses 124, hook 
ends 125 on the side opposite to the needles near the 
noses, and hook ends 26 on the side toward the needle 
adjacent the noses. 
The new loops are wrapped around the plush points at 

68 and 70, and previous loops 62 and 63 remaining over 
the plush points for later cutting, while Succeeding loops 
have been cut to form the tufts 28. 
The chain links are different on the next cycle, as 

shown in Figure 7. 
it will of course be evident that the invention as 

applied to the cutting plush points may be similar to that 
already described with reference to the noncutting plush 
points. 

In Figure 14 illustrate a variant of Figure 13, which 
is suitably the same except that one pile frame or set of 
pile yarn ends is provided, whereas in Figure 13 two 
Such pile frames are employed. It will be evident of 
course, that in utilizing two or more pile frames the 
thread-in may be alternate, with an end of pile set A 
in one trick and out in the next trick, and an end of 
pile set B out in the one trick and in in the next trick, 
or ends of pile sets A and B may be in in each trick, or 
any other desired thread-in combination will be used, 
the detail of the particular thread-in forming no part 
of the present invention. 

It will also be understood that whereas the principles 
of the invention have been explained as applied to a 
machine using one of the needle bars to carry plush 
points and the other to carry needles, the invention can 
also be applied to the production of fabrics such as 
scarfing or oversuiting, which employ needles on both 
sets of needle bars and therefore do not produce pile, 
but produce flat fabrics. 

It will be evident that in accordance with the pres 
ent invention, it is possible to increase the speed of 

suitable 
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S. 
Warp knitting, accomplishing more stitches in a given 
time. 

It is also possible, according to the invention, to allow 
more time for shogging pile yarn and backing yarn at 
positions adjacent to zero degrees and 180 degrees. 

it will further be evident that the results achieved are 
less likely to damage the yarn, and less exacting as to 
the requirement of pile yarn tension. The invention 
uitlizes only one full guide bar swing to the front and 
only one full swing to the back per cycle, with inter 
mediate dwell positions used at other points. 

It will also be evident that the procedure, according 
to the invention, is unusual in that the needles come up 
relatively early before the last shogging of the face yarn 
(between the needles and plush points), and suitably 
while the backing yarn shogs. 
When shogging at the 180 degree position, it will also 

be evident that the guide bars straddle the needles. 
An unusual feature of the invention is that the guide 

bars have moved forward of the needles only once and 
that the needles are raised at that time. 

It will be evident of course that the various cams will 
Suitably be used in groups or pairs of opposite counterpart 
Cans as well known, either at opposite ends of the ma 
chine or in each bay. 

It will further be evident that a distinctive feature of 
the invention is that the needles are raised before the 
middle of the cycle. 

In view of my invention and disclosure variations and 
modifications to meet individual whim or particular need 
will doubtless become evident to others skilled in the art, 
to obtain all or part of the benefits of my invention with 
out copying the structure shown, and I, therefore, claim 
all Such insofar as they fall within the reasonable spirit 
and Scope of my claims. 

Having thus described my invention, what I claim as 
new and desire to secure by Letters Patent is: 

1. In a warp knitting machine, a set of front loop 
forming elements, means for raising and lowering the 
front loop-forming elements, a set of needles cooperating 
with the front loop-forming elements, a trick plate inter 
posed between the refracted positions of the needles and 
the front loop-forming elements, there being a loop-form 
ing element side and a needle side of the machine, a sinker 
comb having a retracted position and having an ad 
Vanced position across the top of the trick plate and 
among the needles, and a swing bar carrying in unison 
shoggable guide bars for various yarn ends, in combina 
tion with cam means for moving the Swing bar from an 
intermediate dwell position once forward to the loop 
forming element side, returning the Swing bar to the 
intermediate dwell position, moving the Swing bar once 
earward to the needle side, returning the swing bar to 

the intermediate dwell position, and maintaining the swing 
bar in the intermediate position, and cam means for 
raising the needles when the swing bar is forward. 

2. In a Warp knitting machine, a set of front loop 
forming elements, means for raising and lowering front 
loop-forming elements, a set of needles cooperating with 
the front loop-forming elements, a trick plate interposed 
between the retracted positions of the needles and the 
front loop-forming elements, a sinker comb having a re 
tracted position and having an advanced position across 
the top of the trick plate and among the needles, and a 
Swing bar carrying in unison shoggable guide bars for 
various yarn ends, in combination with cam means for 
maintaining the Swing bar at midposition at the beginning 
of the cycle, then moving the swing bar forward, then 
moving the Swing bar back to midposition and maintain 
ing it at midposition, then moving the swing bar back 
to rear position, then moving the swing bar forward and 
maintaining it at midposition during the remainder of 
the cycle, and cam means for raising the needles when 
the Swing bar is forward and maintaining the needles 
raised and then lowering the needles after the swing bar 



2,949,755 

has been at the rear, and while it is moving forward to 
ward midposition. 

3. A warp knitting machine comprising plush points, 
means for raising and lowering the plush points, needles 
cooperating with the plush points, a trick plate inter 
posed between the plush points and the needles in re 
tracted position, a sinker comb having a retracted posi 
tion and an advance position above the trick plate and 
among the needles, in combination with a swing bar 
having a plurality of shoggable yarn guide bars mounted 
thereon and swingable in unison, respectively for back 
ing yarn, pile yarn and knitting yarn, the distances be 
tween the backing yarn guide bar and the next adjoining 
guide bar being greater than the distances between the 
successive other guide bars and being sufficient to allow 
the plush points to interpose in raised position between 
the backing yarn guide bar and the next adjoining guide 
bar, cam means for operating the swing bar to move it 
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from an intermediate dwell position forward to the plush 
point side once, to move it to the intermediate dwell 
position, to move it rearward to the needle side once, and 
to move it to the intermediate dwell position and main 
tain it in the intermediate dwell position during the re 
mainder of the cycle, and cam means for manipulating 
the needles to raise the needles when the swing bar is 
forward and to lower the needles when the swing bar 
has been at the rear and is moving forward. 
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