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MACHINE AND METHOD FOR THE CIRCULAR
KNITTING OF PLUSH GOODS

BACKGROUND OF THE INVENTION

This is a continuation application of Ser. No. 878,464
filed Nov. 21, 1969 now abandoned.

The present invention relates to a machine and
method for manufacturing plush fabrics. In particular,
the present invention relates to multiple-system circu-
lar knitting machines which can be operated for these
purposes.

Plush fabrics have been manufactured up to the pres-
ent time for the most part on circular knitting machines
which in a known way are provided with spring needles.
The known machines operate to achieve a single faced
material with a pair of yarns where the yarns are knit-
ted in such a way that the loops thereof are sunk to dif-
ferent extents. The yarn which has the relatively short
loops provides a relatively strong ground fabric while
the other yarn in the form of the longer plush loops ex-
tends to one side outwardly beyond the knitted base.
Circular knitting machines have, however, the disad-
vantage that they must operate relatively slowly and
have only a relatively small number of operating sys-
tems circumferentially distributed about the machine.
As a result it is indeed possible with proper care to
manufacture a very clean and uniform plush fabric, but
the output of such machines is very low, for example,
on the order of one-fifth the output of a conventional
circular knitting machine of the same diameter because
the usual circular knitting machine has a larger number
of knitting systems distributed about its periphery and
in general can operate at a faster speed.

It has already been proposed to manufacture plush
fabrics on circular knitting machines. For this purpose
it is conventional to use in general machines with a sin-
gle set of needles provided with a needle cylinder and
with hold down sinkers having stepped knock-over sur-
faces. The hold down sinkers are guided in a sinker ring
controlled by suitable cams and operate synchronously
with the needles. Such machines are also operated with
a pair of yarns. Thus. the ground yarn is directed to the
needles when the sinkers are retracted with the yarn sit-
uated closely over the knock-over edges. Then the
sinkers are moved to such an extent that tips thereof
extend between the needles. Then the needles will first
receive the plush yarn which is knocked over the upper
edge of the sinkers and forms a long plush loop while
the ground yarn is knocked over the lower edge of the
sinker to form a short loop.

With this method of knitting of plush fabrics there is
the disadvantage that the plush loops do not always
have a uniform length and form at the locations of the
shorter plush loops projecting plush yarns at the rear
side of the ‘knitted fabric, so that the rear side will not
have a clean appearance. When the needle is advanced
the loop which is at the hook of the needle must open
the latch, with the result that the yarn is very greatly
stressed since the loop must be moved over the opened
latch along the needle shank. Moreover, the plush yarn
is relieved of stress in this way so that the plush yarn
can be pulled somewhat in the direction of the head of
the loop of the knitting. The result is that during the
next following sinking operations of the needles the
latches extend into the widened loops, so that they are
taken along in the knitting of the next series of loops.
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SUMMARY OF THE INVENTION

It is accordingly a primary object of the invention to
provide a multiple system knitting machine and method
capable of providing plush fabrics which will avoid the
above drawbacks.

In particular, it is an.object of the invention to pro-
vide a machine and method which are capable of pro-
ducing a plush fabric having a clean knitted structure.

Also it is the object of the invention to provide a ma-
chine and capable of achieving plush fabrics according
to any desired pattern.

According to the invention the machine has in the
known way a pair of beds or sets of needles. one of
these beds of the machine has latch needles whiled the
other has spring needles. The circular knitting machine
is, as is conventional, provided with a needle cylinder
and a dial. In accordance with the invention the spring
needles are situated in the needle cylinder with their
hook openings directed toward the axis of the needle
cylinder. The machine can be provided with known,
conventional pattern selecting devices such as, for ex-
ample, Jacquard apparatus for pattern selection, capa-
ble of operating on the spring needles. The spring nee-
dles can for this purpose be provided with pattern butts
or can be coupled to control elements provided with
pattern butts. In order to achieve a clean plush fabric
with plush loops of uniform length, the spring needles
have a special construction according to the invention.

For this latter purpose the upper hook ends of the
spring needles are cranked in such a way that the tip of
the hook is situated to the rear of the innermost portion
of the needle shank which is nearest to the axis of the
needle cylinder. The innermost part of each needle
shank extends along a straight line, the extension of
which is situated between the tip of the needle hook
and the axis of the cylinder so that the needle hook is
outwardly displaced with respect to this line. The tip of
the needle is inclined at a relatively sharp angle extend-
ing along a line which makes with the innermost line
extension an angle of 5°~15° The cranked upper hook
end of the spring needle, with the exception of its tip,
can be at least approximately of the same thickness as
the shank of the spring needle. .

With the circular knitting machines of the invention
the plush knitting can take place according to different
methods with the machine capable of being adatped to
the individual knitting methods. Thus, for example,
spring needles of different lengths can be provided
which, in a known way also, are directed along differ-
ent cam paths. When spring needles of different lengths
are used, each cam system can have different sinkers
especially provided for the needles of different lengths
with these sinker components offset with respect to
each other in the direction of rotation. In order to form
the plush loops, it is possible to use adjustable sinkers
or stitch cams while in order to hold the plush loops,
which can take place in special cam systems, it is pre-
ferred-to provide non-adjustable permanent cam paths.

In order to adapt the machine to different predeter-
mined possible knitting methods, the dial and the cylin-
der of the machine may be provided with different nee-
dle distributions. Also, the machine can be provided
with a stripper device in order to achieve a reliable
casting off of and displacement of the plush loops be-
yond the region of the needles and hooks of the ma-
chine.



3,874,197

3

In order to manufacture plush fabrics from at least
one plush yarn and at least one ground yarn, it is possi-
ble according to the invention to work the spring nee-
dles so that they operate exclusively with plush yarn
while the latch needles operate both with the plush

4

dles 10 are accommodated in a conventional manner.
It is to be noted that the innermost part of the shank of
each needle 10 extends along a straight line 104 which
is parallel to the cylinder axis and the extension of

5 which extends along the dotted line path indicated at

yarn and the ground yarn. Howevgr, the latch needles ; gthe line 104 in FIG. 1. Thus, it will be seen that the
can alternately work first with plush and ground yarns#  cranked hook end 101 is retracted rearwardly and dis- .; .

together and then only with ground yarn. For example,
at a first knitting system of the machine of the invention

placed outwardly from the extension 104 of the inner-
most straight-line part of the shank of the needle. The

only every second spring needle can be controlled or 10 tip 102 is spaced by the distance A outwardly beyond

not controlled according to a predetermined pattern in
order to form a plush loop while only every second
latch needle operates to form a loop of plush and
ground yarns. At the next knitting system the spring
needles hold the plush loops which have been formed
and all of the latch needles or only every other latch
needle knits a loop only of the ground yarn. At the next
following pair of systems it is possible in the same way
to operate the remaining spring needles according to a
given pattern and the remaining latch needles. How-
ever, it is also possible, at every first and third knitting
system of a group of four systems, to put into operation
all of the spring needles and all of the latch needles ac-
cording to predetermined patterns. A casting off of the
plush loops from the spring needles taken place advan-
tageously at a given distance from the several knitting
locations.

BRIEF DESCRIPTION OF DRAWINGS

The invention is illustrated by way of example in the
accompanying drawings which form part of this appli-
cation and in which:

FIG. 1 is a fragmentary side view at an enlarged scale
of the upper region of a spring needle of the invention;

FIGS. 2-5 are respectively fragmentary schematic
sectional elevations, taken in a radial plane which con-
tains the axis of the needle cylinder, showing the knit-
ting region of a circular knitting machine provided with
a needle cylinder and dial, the needles being shown in
different operating positions during the manufacture of
a plush fabric;

FIG. 6a is a fragmentary front elevation of a loop
stripper device of the machine;

FIG. 6b is a fragmentary section taken along line
VI—VI of FIG. 6a in the direction of the arrows; and

FIGS. 7-10 are diagrammatic representations of four
different types of knitting methods which may be car-
ried out according to the invention to provide the knit-
ted plush fabric;

FIG. 11 is an exploded diagramatic view of a portion
of the dial and cylinder cams showing two adjacent
knitting systems, two dial needles and one spring nee-
dle with a conventional pattern jack.

DESCRIPTION OF PREFERRED EMBODIMENTS

Reffering now to FIG. 1, there is illustrated therein
at an enlarged scale the upper region of a spring needle
10 of the invention. The spring needle has a head or
hook portion 101 which is cranked in the manner illus-
trated in FIG. 1. This hook terminates in a tip 102, As
is particularly apparent from FIG. 2, the shank of the
spring needle 10 has a control butt 103. The cranked
upper part 101 which forms the hook end of the spring
needle 10 has the same thickness as the shank of the

needle, with the possible exception of the tip 102. The 6

open end of the hook part 101 is directed toward the
axis of the needle cylinder 11 in which the spring nee-

[=]

the straight line 104 in the manner shown diagrammat-
ically in FIG. 1. Moreover, the tip 102 is inclined so
that its axis makes a relatively sharp angle ¢ with the
straight line 104. This angle is on the order of 5°-15°

15 The distance A can, for example, be on the order of

0.3-0.5 mm. As a result of the illustrated retracted po-
sitioning of the tip 102, the spring needies can, during
the knitting operations, carry out a certain elastic
swinging movement under the influence of the yarn
tension without any danger of striking of the needle tips
against the upper edge of the cylinder. The angle of in-
clination ¢ of the needle tips is important for the reli-
able introduction of the plush yarn and for a faultless
casting off of the plush loops.

25 In order to manufacture the plush fabric of the inven-

tion, the operations illustrated in FIGS. 2~5 are carried
out, these figures showing in a section taken in a radial
plane the needle cylinder 11 in which the spring nee-
dles 10 are axially shiftable. The needle cylinder 11 is

30 surrounded by the cylindrical cam casing 12 provided

in its interior with the needle-controlling cams 13.

The machine also includes the dial 14 in which con-
ventional latch needles 15 are supported for radial
movement in the manner of conventional dial needles,
and in this case also a cam assembly 16 is provided with
the control cams 17 which serve to control the move-
ment of the plush needles 15 by engagement with the
butts 151 thereof.

The control cams 17 control the actuation of the nee-
dles 15 without rupturing the yarn loop linkages. Two
dial needles 15a and 15b are illustrated in FIG. 11 and
all spring needles 10 are of the same length. The cylin-
der cam system for holding the plush loops includes the
permanent non-adjustable cam paths 134 and an ad-
justable stitch cam 13b. FIGS. 2-5 also illustrate a con-
ventional yarn guide 18 for the ground yarn 19 which
is to be worked and an additional special yarn guide 20
for the plush yarn 21 which is to be worked.

During the loop formation of the plush fabric initially
the spring needles 10 in the needle cylinder and the
latch needles 15 in the dial 14 are advanced to the posi-
tion shown in FIG. 2, Thus, in FIG. 2 the spring needles
190 are raised to their upper positions while the dial nee-
dles 135 are radially advanced outwardly to the position
illustrated in FIG. 2. The plush yarn 21 is fed io the
yarn guide 20 in such a way that this yarn 21 can be en-
gaged both by the spring needles and the latch needles,
while the ground yarn 19 is fed through the yarn guide
18 in such a way that it will only be worked on by the
latch needles 15, Thus, the spring needles 10 work only
with plush yarn. While the latch needles 15 initially re-
main in their yarn-engaging positions illustrated in FIG.
2, the spring needles 10 are pulled down, as illustrated
in FIG. 3, and in this way the plush yarn 21 is situated
in loops around the shanks of the latch needles 15.
Then the latch needles 15 are retracted inwardly and
in this way grasp both the plush yarn and the ground
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yarn 19. The last ground loop 191 made up of the plush
‘yarn 21 and the ground yarn 19 closes the latch of the
needle 15, as illustrated in FIG. 4, and the latch needles
15 are further retracted inwardly to their sinker posi-
tions while forming new short ground loops 192. This
operation is apparent from FIG. 8. In order to avoid an
overstressing of the plush yarn 21, the spring needles
are raised slightly during formation of the ground loops
192 by the latch needles 15, so that the tension of the
plush yarn in the plush loops 210 held by the spring
needles 10 can be maintained within acceptable limits.
The movement of the spring needles 10 in order to
form the plush loops 210 takes place as the result of
known controls in the cylinder cam assembly including
eccentric sinker cams mounted therein. Such eccentric
sinker or loop-forming cams 13 carn also be made ad-
Jjustable so that in this way it is possible to adjust via co-
action of cams 13 and butts 103 of spring needles 10
the length of the plush loops of the plush fabric which
is knitted. The holding of the formed plush loops by the
latch needles 15 supported in the dial 14 takes place
between the needles 10 which are controlled by the
cam components 13 of the cam assembly 12,

The plush loops formed with the spring needles 10
are preferably cast off by way of a special cam control
system of the machine, with the needles 10 being ad-
vanced to such an extent that the ends of the plush
loops hang outwardly beyond the tips 162 of the spring
needles 10. This casting off operation is rendered more
reliable by the use of a stripper device 22 which is fixed
to the cam casing 16 of the dial and which is illustrated
in FIGS. 6a and 6b. This stripper 22 has an inclined
stripping edge 221 which extends into the knitting gap
23 between the cylinder 11 and the dial 14, the knitted
loops being drawn downwardly through this gap 23 as
is well known. In FIG. 64, in contrast to the sectional
illustration of FIG. 6b, the latch needles 15 and spring
needles 10 are not illustrated. There are shown in FIG.
6a only the guide grooves 141 for the latch needles and
the upper ends of the guide grooves 111 for the spring
needles 10.

Referring now to FIGS. 7-10, there are four different
embodiments of knitted plush fabrics of the invention,
FIGS. 7-10 respectively illustrating schematically the
methods according to which these four different fabrics
may be knitted on the circular knitting machine of the
invention. The yarn is illustrated in the manner in
which it is treated along a pair of double knitting rows
1 and 2, of which the upper knitting row represents the
latch needles and the lower row 2 represents the spring
needles in the knitting cylinder. The longer strokes rep-
resent the relatively long and the shorter strokes repre-
sent the relatively short needles or hooks, so that
through this schematic illustration needles or hooks
with relatively long or relatively short shanks are illus-
trated, as well as the corresponding different arrange-
ment of the control butts thereof. The double knitting
rows are arranged at different sequential knitting sys-
tems I, II, 111, etc. at the circumference of the knitting
machine.

According to a first possible embodiment which is il-
lustrated schematically in FIG. 7, the plush knitting of
the invention takes place at a first knitting system I
where plush loops are formed by every second rela-
tively short spring needle 105 symbolized by the rela-
tively short strokes. Every second spring needle 10a
represented by the longer strokes remains in the idle
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position and does not participate in the Kknitting opera-
tions. At the latch needles, also every second latch ned-
dle is set into operation and thus all of those latch nee-
dles designated by the longer strokes, namely the nee-
dles 154, form the loops 192 from the ground yarn 19
and the plush yarn 21 together. The knitting operations
go forward in the manner described above in connec-
tion with FIGS. 2-5. At the second knitting system II all
of the spring needles remain idle while the spring nee-
dles 104 hold the plush loops 210 which were formed
thereby at the system I, so that these plush loops 210
are unable to be pulled out at the rear side of the knit-
ted fabric. The spring needles 10 are controlled so that
they are in their idle positions in such as way that they
cannot be pulled up as a result of the tension at the
plush yarn 21. At the dial in the system II, as was the
case with the system 1, all of the latch needles 15q are
moved out and form loops, this time, however, only
from the ground yarn 19 without any plush yarn 21,
Thus, undesired tuck loops and an unclean reverse side
of the knitted fabric are avoided in this way.

At the next following systems Il and IV all of those
latch and spring needles operate which were idle during
the operations carried out at systems I and II. Thus, at
system III all of the spring needles 10a form plush loops
while all of the latch needles 15b form loops out of the
ground and plush yarns 19 and 21 together. At system
IV the plush loops formed at system IIl are held by the
spring needles 10a which remain in the idle position
while the latch needles 15b again form loops, but this
time only from the ground yarn 19.

At the next following system V, which can be consid-
ered as a control system, all of the latch needles are
held at an idle position and all of the spring needles 10a
and 10b are moved upwardly through a relatively short
distance so that the plush loops 210 can be cast off
therefrom, as is symbolized in FIG. 7 by way of the ar-
rows 24. At the region of the system V the stripper 22
of FIG. 6a and 65 is situated so as to bring about the re-
liable displacement of the cast off loops from the knit-
ting locations. At system VI all of the operations of sys-
tem [ are again repeated, so that the above cycle starts
over again.

FIG. 8 illustrates a second embodiment for the manu-
facture of a plush fabric according to the invention. Ac-

. cording to this method of manufacture at system I all

of the spring needles 10a and 10b operate to form plush
loops 210 and all of the latch needles 154 and 15b oper-
ate to form loops from the combined ground yarn 19
and plush yarn 21. At the second system II all of the
spring needles 10a and 10 remain idle and hold the
plush loops formed thereon while again all of the latch
needles 15a and 15b operate to form loops only from
the ground yarn 19. At the third system III all of the
latch needles are held idle while all of the spring nee-
dles are raised lightly for casing off the plush loops
formed thereon. The casting off of the plush loops is
again symbolized by the arrows 24. At the next follow-
ing system IV all of the operations of system I are again
repeated with all of the spring needles and all of the
latch needles, so that the cycle now repeats.

In order to manufacture a third embodiment of a
plush fabric of the invention with a circular knitting
machine having short and long latch needles and short
and long spring needles, in each system all of the latch
needles 15a and 15b are brought to the knitting loca-
tion and form the knitted loops 192 from the ground
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yarn 19 and plush yarn 21. The short and long spring
needles, however, operate only in 1 + 1 sequence at the
tucking location where no loop formation occurs.
Since, however, the spring needles are fully projected
(beyond tucking level) at this location, it could also be
referred to as a knitting location, but no loops are
formed. Thus at the first system I of FIG. 9 all of the
long spring needles 10a are brought to the tucking posi-
tion to form the plush loops while the short spring nee-
dles 105 hold the plush loops 210 which were formed
at the previous knitting system. In the next following
system II all of the long spring needles 10a remain idle
while the short spring needles form plush loops, after
the loops previously held by them at system I have been
cast off, This casting off operation is possible because
the hooks of the needles are inwardly directed. Since
during formation of the new plush loops by the short
spring needles 105 the plush loops formed at system I
are held by the long needles 10 and remain under ten-
sion, it is possible for the plush loops to be pulled out
at the rear side of the fabric. At the next following pair
of knitting systems IIl and IV the knitting operations of
system I and II are repeated. With this embodiment
plush loops are formed at every course of the fabric, so
that an extremely dense plush fabric is achieved.

According to a fourth embodiment, illustrated in
FIG. 10, the plush fabric is also manufactured with long
and short spring needles 10a and 105. However, in this
case each groove of the needle cylinder accommodater
both a long and a short needle. The same result can be
achieved also if use is made of a needle cylinder which
as compared to the dial has twice as many needle
grooves so that the needle distribution for the needle
cylinder is different from that of the dial. At the knit-
ting system 1 all of the long spring needles 10a form
plush loops while at the system II all of the short nee-
dles 105 form the plush loops. At system II the long
spring needles remain idle and hold the plush loops
formed at system 1. At the knitting system III all of the
longer spring needles 10a will again form plush loops,
after the previously formed plush loops have been cast
off. The latch needles are set into operation at each sys-
tem with all of the latch needles operating to form
loops from both the ground yarn 19 and the plush yarn
21. Inasmuch as there are twice as many spring needles
as latch needles, plush loops are always formed be-
tween a pair of latch needles so that an extremely dense
plush fabric ressults.

It is to be understood that the above-described exam-
ples of FIGS. 7-10 are only some of the possible types
of knitted fabrics which can be achieved according to
the method and machine of the invention. As has al-
ready been pointed out above, the circular knitting ma-
chine of the invention can be provided with pattern se-
lecting devices for the purpose of selecting the spring
needles according to a predetermined pattern so that
plush fabric can be knitted with any desired pattern.
Also, the circular knitting machines constructed ac-
cording to the invention can be provided with yarn
changing devices.

In the foregoing, the invention has been described in
connection with several preferred arrangements
thereof. Since many other variations and modifications
will now become obvious to those skilled in the art, it
is desired that the breadth of the claims not be limited
to the specific disclosure therein contained.

What is claimed is:
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1. In a multiple systém circular knitting machine for
manufacturing plush knitted fabric with spring needles
disposed around a cylindrical needle bed and latch nee-
dles disposed around a dial'bed, said spring needles are
guided along different cam paths of cam systems in said
circular knitting machine, the cam paths of the cam
systems for the spring needles have special cam ele-
ments which are offset with respect to each other in the
direction of rotation of the circular knitting machine,
said latch needles and spring needles coacting to knit
said plush fabric according to a predetermined pattern,
the improvement comprising a special configuration
for all spring needles, wherein each spring needle has
an upper hook end and a shank extending downwardly
therefrom and provided with an innermost portion ex-
tending parallel to the axis of the cylindrical needle bed
along a straight line which extends from the shank up-
wardly past the upper hook end of each spring needle,
said upper hook end being situated beyond said straight
line on the side thereof opposite from the cylinder axis
and each hook terminating in a downwardly directed
inclined tip which extends along a line which makes
with the straight line extension of said innermost por-
tion of said shank a relatively sharp angle on the order
of 5°to 15°, said cam systems include a special cam sys-
tem for forming and holding plush loops with the for-
mation of the plush loops being effected by adjustable
stitch cam means of said special cam system while the
holding of the plush loops is effected by stationary cam
means of said special cam system, said latch and spring
needles respectively having different distributions in
said dial and needle cylinder, respectively, and strip-
ping means operatively mounted in said circular knit-
ting machine for assuring the displacement of the
formed plush loops from the region of the needles and
hooks.

2, In a multiple system circular knitting machine for
manufacturing plush knitted fabric with a plush yarn
and a ground yarn with spring needles disposed around
a cylindrical needle bed and latch needles disposed
around a dial bed, said latch needles and spring needles
coacting to knit said plush fabric according to a prede-
termined pattern, said spring needles having special
configurations wherein each spring needle has an upper
hook end and a shank extending downwardly there-
from and provided with an innermost portion extending
parallel to the axis of the cylindrical needle bed along
a straight line which extends from the shank upwardly
past the upper hook end of each spring needle, said
upper hook end being situated beyond said straight line
one the side thereof opposite from the cylinder axis and
each hook terminating in a downwardly directed in-
clined tip which extends along a line which makes with
the straight line extension of said innermost portion of
said shank a relatively sharp angle on the order of 5° to
15°, the improvement comprising a method of knitting
a plush fabric with said spring and latch needles, which
includes the steps of operating on the plush yarn only
with spring needles and operating on the plush yarn and
the ground yarn jointly with latch needles, wherein at
a first knitting system of the knitting machine every
second spring needle works to form a plush loop and
every second latch needle works to form a loop of plush
and ground yarn, while at a next-following knitting sys-
tem all of the spring needles remain idle and said every
second spring needle holds the thus-formed plush loops
and at least every second latch needle knits a loop of
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ground yarn only, and at the next-following third and
fourth systems the remaining spring needles and latch
needles operate in the same way, and in the fifth system
all plush loops are cast off.

3. In a multiple system circular knitting machine for
manufacturing plush knitted fabric with a plush yarn
and a ground yarn with spring needles disposed around
a cylindrical needle bed and latch needles disposed
around a dial bed, said latch needles and spring needles
coacting to knit said plush fabric according to a prede-
termined pattern, said spring needles having special
configurations wherein each spring needle has an upper
hook end and a shank extending downwardly there-
from and provided with an innermost portion extending
parallel to the axis of the cylindrical needle bed along
a straight line which extends from the shank upwardly
past the upper hook end of each spring needle, said
upper hook end being situated beyond said straight line
on the side thereof opposite from the cylinder axis and
each hook terminating in a downwardly directed in-
clined tip which extends along a line which makes with
the straight line extension of said innermost portion of
said shank a relatively sharp angle on the order of 5° to
15°, the improvement comprising a method of knitting
a plush fabric with said spring and latch needles, which
includes the steps of operating on the plush yarn only
with spring needles and operating on the plush yarn and
the ground yarn jointly only with latch needles, said
spring needles being alternately long and short, all of
the long spring needles operating at the first knitting
system of the machine to form plush loops at a position
wherein said spring needles are moved upwardly into a
thread receiving position and the short spring needles
remain idle to hold the plush loops formed at the pre-
ceding knitting systems, while in a second following
system of- the machine all of the short spring needles
operate to form plush loops in a position wherein said
spring needles are moved upwardly into a thread re-
ceiving position after the plush loops previously held by
them at the first system have been cast off, and the long
spring needles remain idle and hold the plush loops
formed in the first knitting system while all the latch
needles operate in both systems at knitting positions to
form knitted loops.

4. In a multiple system circular knitting machine for
manufacturing plush knitted fabric with a plush yarn
and a ground yarn with spring needles disposed around
a cylindrical needle bed and latch needles disposed
around a dial bed, said latch needles and spring needles
coacting to knit said plush fabric according to a prede-
termined pattern, said spring needles having special
configurations wherein each spring needle has an upper
hook end and a shank extending downwardly there-
from and provided with an innermost portion extending
parallel to the axis of the cylindrical needle bed along
a straight line which extends from the shank upwardly
past the upper hook end of each spring needie, said
upper hook end being situated beyond said straight line
on the side thereof opposite from the cylinder axis and
each hook terminating in a downwardly directed in-
clined tip which extends along a line which makes with
the straight line extension of said innermost portion of
said shank a relatively sharp angle on the order to 5° to
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15° the improvement comprising a method of knitting
plush fabric with said spring and latch needles, which
includes the steps of operating on the plush yarn only
with spring needles and operating on the plush yarn and
the ground yarn jointly with latch needles, wherein all
the spring needles and latch needles are alternately
short and long and wherein at the first knitting system
of the knitting machine every short and long spring
needle operatse to form plush loops and all short and
long latch needles operate to form jointly with the
plush yarn and ground yarn knitted loops, while at a
second knitting system of the knitting machine, all of
the spring needles remain idle and hold the plush loops
formed thereon while again all of the latch needles op-
erate to form loops only from the ground yarn, at the
next following system all of the latch needles are held
idle while all of the spring needles are raised slightly for
casting off the plush loops formed thereon, and the op-
erative cycle then repeats itself in the following systems
of the knitting machine.

5. In a multiple system circular knitting machine for
manufacturing plush knitted fabric with a plush yarn
and a ground yarn with spring needles disposed around
a cylindrical needle bed and latch needles disposed |
around a dial bed, said latch needles and spring needles
coacting to knit said plush fabric according to a prede-
termined pattern, said spring needles having special
configurations wherein each spring needle has an upper
hook end and a shank extending downwardly there-
from and provided with an innermost portion extending
parallel to the axis of the'cylindrical needle bed along
a straight line which extends from the shank upwardly
past the upper hook end of each spring needle, said
upper hook end being situated beyond said straight line
on the side thereof opposite from the cylinder axis and
each hook terminating in a downwardly directed in-
clined tip which extends along a line which makes with
the straight line extension of said innermost portion of
said shank a relatively sharp angle on the order of 5° to
15° the improvement comprising a method of knitting
a plush fabric with said spring and latch needles, which
includes the steps of operating on the plush yarn only
with spring needles and operating on the plush yarn and
the ground yarn jointly with latch needles, wherein all
of the spring needles are alternately long and short and
all of the latch needles are alternately long and short,
and wherein there are disposed around the cylinder of
the circular knitting machine twice as many spring nee-
dles as there are disposed latch needles around the dial
of the circular knitting machine, at a first knitting sys-
tem of the knitting machine all of the long spring nee-
dles form plush loops while at the next system of the
circular knitting machine all of the short spring needles
form plush loops while all of the long spring needles re-
main idle and hold the plush loops formed at the first
knitting system, all of the latch needles operating at
each system to form both loops from the ground yarn
and the plush yarn, whereby due to the fact that there
are twice as many spring needles as latch needles the
plush loops are always formed between a pair of adja-

cent latch needles.
* * E3 * %



