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- HIGE SPEED SINKER FOR CIRCULAR KNITTING MACHINES

d of t A4 ion

The invention relates to sinkers for circular
kaitting machines. In particular, the invention

relates to sinkers for high speed knitting of fabric

such as fleece in conjunction with latch knitting
needles in a circular knitting machine. .

ck roun the Inventio
clrcular knlttzng machlnes are often used for
production of many different types of fabric. One type
of fabrzc that is produced on such knltting machines is
fleege fabric made up- oi_fleece yarns, tie-in yarms and
knit-in Yarns. -8ince such knitting machines are 'f
usually employed in commerczal knitting mills, it is

' often desirable that the machines be cperated at a

speed that is as high as possible for producing quality
fabric without resultzng in excessive machine breakage
or down time, and without causing undesired fabric
defects. This practice maximizes the amount of quality
tebric that wmay be produced in a given amount of time,

. thus improving the profitability of the machine.

Heretofore, the operation of knitting
machines has been restricted by limitations in the
design of certain internal components of the machines
which must be reciprocated at high speeds, and thus
under conditions of high acceleration and wear, to
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. produce fabric. A sinker is one such part that must be

reciprocated quickly in the machine during operation.
Likewise, the knitting needles which act in concert

_with the sinkers in the machine must be reciprocated

quickly, and latches on the needles open and close .
rapidly, thus also leading to speed limitations. Both
of these components are generally moved by cams having
undulating tracks which are engaged by butts that are
fixedly attached to the ginkers and needles.. '
_ Onelproblematic agpect of the operation of

knitting machines is the distance over which the needle
must be retracted in order to roll over, or close, the.

.latch of the needle during the knitting cycle.

Typically, the latch is xolled over by a previously
knit loop of yarn that is positioned around the needle

_shaft. The position of this yarn loop is generally
‘controlled by a knitting'p1ab£orm and/or throat of the

sinker. Retraction of the needle past the knitting
platform causes the loop to slide along the needle
shaft and to move over the latch, thus rolling the
latch over. . o | | o
During knitting, it is desirable to close the
latch as quickly as possible to prevent fabric defects

- such as droppedlsgitches,_qommgnly'known as "birds eve"

or "cat face," which may result when torque in the yarn
causes the yarn to twist out of the open hook of the’
ﬁeedle. In partiCuIAr, drdpped.étitches may occur
during fleece knitting when a tie-in yarn, which is
typically looped loosely across the needle, “squirms"
out of the needle hook before the latch is closed.
Faster closing of the laéch, therefore, reduces the
occurrence. of such fabric defects when the knitting
machine is operated. Prior knitting machines, and the
sinkers and needles installed in them, have not
adequately solved the occurence of dropped stitches.
Also, for the latch roll over to be
accomplished properly, it is necessary that the latch
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length be selected so that the latch reaches the
location of the previously knitted loop on the knitting
platform at the proper time as the needle is retracted.
This condition is due to the necessity that the needle
must be retracted a predetermined distance, which takes
time, in order for the latch to be rolled over. ’ '
Therefore, the combination of the latch length and the
position of the knitting platform may affect the. speed
of the knitt;ng machlne.

For example, the model 4FST fleece knitting
machine, which was manufactured in the early 1980’s by
the Vanguard Supreme Division of Monarch Knitting
Machinery Corporatlon, Monroe, North Carollna, used a
ginker having a linear knitting platform for

. controlling the position of previously knitted loops of

fabric. In this machine, a latch length of about 9.5

wmm.wasfused; which permitted an operating speed factor

of about 630, which equals about 21 revolutions per

.fmznute for a thlrty inch (30") diameter knlttlng
'machlne. :

In a successive'medel, the 4SFT/2 fleece.

‘ knitting machlne, which was made and gold by the
-vanguard Supreme- Divigion in about 1985, the knitting

platform of the sinkeérs was characterized by two _
levels. One level of the knitting platform was further

. xremoved from the top throat of the sinker, and the

other level was posltioned closer to the top throat.

In this machine, a latch length is 8.0 mm. This

development improved operating speeds somewhat,
enabling the 4FST/2 machine toc be operated at a gpeed
factor of about 720 (i.e., about 24 revolutions per

minute for a 30" diameter knitting machine). This

division of the knitting platform into two levels

" permitted the latch length to be shorxrtened socmewhat by

positioning the yarn loop onh the elevated level of the
platform closer to the top throat of the sinker;

however, the amount by which the single elevated
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portion of the knitting platform could be removed from
the lower knitting platform was limited, as further '
removal of the two platforms from each other_nould
affect the stitch length of the knitting machine.
Also, yarn defects could still result from machine
ocperation, since the yarns could still twist out of the
hooks, causing dropped stitches. ' '
Another characteristic of high speed
operation of knitting machines is the llkellhood of
component breakage due to high stresses 1mparted to the
internal parts of the machine, or due to inadvertent

‘introduction of foreign matter into the working parts

of the machine that impedes their function. For
example, high speed operation of knitting machines
requires that the sinkers in the machine reciprocate
very quickly. The sinkers are generally caused to
reciprocate by cooperation of a butt portion of the
sznker with a cam having an undulating track through

_ whlch the butt moves. This arrangement leads to high

acceleratlon ‘of the sinkers, since the dlrectlon of
travel of the sinkers is rapldly reversed.

Consequently, high stresses are impogsed on parts of the
slnkers, partlcularly at the butt, and on other related
components of the knitting- machine. :

' Heretofore, breakage of a sinker butt wlthin
the closed confines of the knitting machine cam has
been prone to cause relatively disastrous results. For

‘ example. breakage -of one butt in ome sinker in known

knitting machines is likely to break other butts
adjacent to and downstream of a first brokenm butt. 1In
extreme cases, such breakage may lead to breakage or
damage of the knitting machine cams or other
components. Such events have therefore frequently
necessitated that operation of the machine be stopped
for relatively extended time periods so that the
machine may be repaired and new components such as
sinkers installed. Of course, repair of such damage
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and replacement of parts may be expensive. Also, the
down time necessitated for such repair and replacement
activities interferes with the productivity of the
knitting machine. .

In accordance with the foregoing, one object
of the present 1nventlon is to provide a sinker for use
in a circular knitting machine that will cause the
latch of a needle acting in concert with the sinker to
be closed more quickly than in prior knitting machines
so as to reduce fabric defects such as "birds eye" or
v"eat face" due to ?arn'being twisted out of the needle
hook due to yarn torque.

Another object of the present invention is to
provide a sinker for use in a clrcular knitting machine
which facilitates 1ncreased machlne operating speeds in

conjunction with needles having a desired latch length.

‘A further object of the preéent invention is
to provide a sinker for use in a circular knitting

‘machine for high speed production of fleece- fabric.

Ancther object of the present -invention is to
prov1de e sinker for high speed productlon of fleece
fabric 1n a circular knitting machine.

YEt another object of the present lnventlon
is. to provide a sinker for use in high speed production

of fleece fabric on a circular knitting_machine with

knitting needles having short latches.

' ‘A still further .ebject of the present
invention is to provide a sinker for use in a circular
knitting machine that has a butt for reducing the
likelihood of damaging other sinkers or components. of
the knitting machine in the event that the butt is
damaged.

A further object of the present invention is
to provide a sinker having a butt designed to deform or
break partially instead of breaking fully in the event
of encountering an obstruction in the sinker cam, so as
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components of the knitting machine.
A still further object of the present

invention is to provide a sinker for reducing down time
of the knitting machine due to broken sinker butts.

Sum of the Inventio

The above -and other objects and advantages of
the present invention are achieved in the embodiment
described herein by the provision of a sinker for use
in a circular knitting machine.  The sinker has a
sinker body and a butt that extends from the sinker .
body for engaging a siﬁker cam in the knitting machine
for moving the sinker between extended, intermediate
and retracted positions in the knitting machine.

_ An upper nib protrudes from the sinker body.
A lower nib also protrudes frdm the sinker body and
extends further from the body than the upper nib
protrudes from the body. A first throat is defined
betwéén the upperﬁahd_;owgf7nibs'30 as te havé an open

end for receiving a fleece yarn and a closed end for
retaining the received fleece yarn. First, second and

third knitting platforms are also defined by the sinker
bedy, such that the first knitting platform extends
beyond the lower nib. A second throat having an open

_end_for receiving a loop and a closed end for retaining

tlie previocusly knit loop is defined by the lower nib

'“and the second and third knitting platforms for

controlling a yarn loop of a previous course knitted by
the knitting machine. Each of the first and second
throats may be of substantially uniform width.

The second knitting platform may.be closer to
the f£irst throat than the firat knitting platform, and
the thirxrd knitting platform may be closer to the first
throat than the second knitting platform, such that _
when the sinker is moved to the intermediate position
in the knitting machine, the previously knit loop is
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maintained on the second platform so as to roll over
the latch of a needle in the knitting machine without
passing over the head of the needle when the needle
retracts to pull a tie-in yarn past the fleece yarn
raceived by the first throat to form a new tie-in loop.

Likewise, when the sinker is moved to the extended

position, the previously knit loop may be maintained on

the third platform so as to roll over the latch of the

needle and pass over the head of the needle when the

‘needle retracts to pull the new tie-in loop'and a knit-

in yarn through the previously knit loop. Also, wheu
the sinker is moved to the retracted position, the
previously knit loop is maintained on the first |
platform so that further retraction of the needle pulls
the new tie-in loop and knit-in yarn off the nibs and

_further through the previously knit loop. Thus, the
placement of. the first, second and third platforms with

respect to the first throat reduces the distance over

which the knlttzng needle must retract to cause the

previously knzt 1oap at the thlrd platform to roll over

'the latch. ‘The relative placement of the knitting

 platforms also maintains a desired stitch range longer
than would be defined if the first and second platforms
- were collinear with the thlrd platform. These features

enable the knitt;ng .machine to operate at high speed
whlle maintaining a ‘desired stitch range, and they
positlon the prev10usly knitted yarn loop for rolling

-over the needle latch more quickly go as to reduce

fabric defects caused by yarn twisting out of the
needle hook due to torque in the yarn.

o In one embodiment, the second knitting
platform may be about 0.040 inch closer to the first
throat than the first knitting platform, and the third
knitting platform may be about 0.035 inch closer to the
first throat than the second knitting platform.
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The sinker may include means in the butt for
permitting the butt to deform without breaking fully
away from the sinker body when an obstruction is
encountered in the sinker cam or when the butt is
démaged from excessive stress due to machine operation.
Thus, the likelihood that'damage to the butt will cause
still further damage to other butts or other components
of the knitting machine is reduced. In a preferred |
embodiment, the deformable means in the buctt includes
lateral cam engaging portions that extend from the
sinker body and which are spaced apart from each other
so as to be substantially independently deformable and
frangible from the sxnker body. A connector bridge may
also extend between the 1ateral portions so as to
define an opening between the portions, the sinker
body. and thé connector bridge. Thus, if either of the
lateral portions is broken from the sinker body or -
deformed by an encounter with an obstruction in the

_tréck of the sinker cam or due to stress, the connector

bridge retains the broken or deformed portion to the
other'lateral portion; In one embodiment, the
connector bridge, lateral portions and sinker body
define a substantially triangular opening having a
vertex pointed toward the " sinker body and base of the

butt.- The connector bridge may be deformable.

" One or more of the sinkers may be provided in
a circular knitting machine having a sinker cam' for
moving the sinkers. Knitting needles having a latch, a
head end, and a hocok for engaginé yarns and loops in
concert with the sinkers may also be provided in the
machine. In one embodiment, the latches of the needles
may be about 7 mm long. |

] ; e Draw =]
The 'foregoing and other cbjects, advantages
and features of the invention, and the manner in which
the same are accomplished, will become apparent from
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the following detailed description of the invention
taken in conjunction with the accompanying drawings
which illustrate a preferred and exemplary embodiment,
wherein: ' )

Figure 1 is a schematic diagram illustrating
the positiocns A and B, respectively, of the sinker and
an associated knitting needle in the knitting machine
during the knitting cycle, which is marked to
correspond with the positions of the sinker and as
associated needle shown in each of the Figures 3
through 10 and which also includes an environmental
view of a sinker of the present invention fitted irto a
sinker cam;

Figure 2 is a side elevation view of a slnker
made in accordance with the principles of. the present
invention; '

Flgure 3 is an environmental elevation v;ew
of a sinker made in accordance with the present

'1nventlon at the poznt in the knitting cycle in which

the 51nker is in a retracted posztion and at which a
fleece yarn is introduced to a select knitting needle
associated with the sinker; '
Figure 4 is an enviroumental elevatlon view
of a sinker made in accordance with the present '
in?ention'et'the peint in the knitting cycle in which
the sinker moves into an extended position in the’
knitting machine so that the position of the fleece
yarn is controlled'by'the first throat and so that the

position of the previously knit loop is controlled by

the second throat;

~Figure 5 is an env;ronmental elevation v1ew
of a sinker made in accordance with the present
invention at the point in the knitting cycle in which
the sinker remains in an extended position in the
knitting machine so that the position of the fleece
yarn is controlled by the first throat and the position
of the previously knitted loop is controlled by the
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gsecond -throat while the knitting needle engages a tie-

in yarn; .
Figure 6 is an environmental elevation view

'of a sinker made in accordance with the present

invention -at the point in the knitting cycle in which
the sinker moves to an intermediate position so that
the position of the previously knitted loop is
controlled by the second throat at the third knitting
platform so as to roll over the needle latch as the
needle is retracted without passing over the needle
head, when the needle is retraoted to pull the tie-in
yarn past the fleece yarn to form a new tie-in yarn
loop; , | - |

Figure 7 is an environmental elevation view
cf a sinker made in accordance with the present
invention at thé point "in the knitting cycle in ‘which

. the sinker again moves to an extended position in the
_ knitting machine so that the position of the loop of

the prev10usly knltted course is controlled by the

‘second throat at the third knlttzng platform, and so

that the looped fleece and tie-in yarns are controlled
by the first throat to open the needle latch as the
needle extends upwardly to engage a knit-in yarn;

Figure 8 is an envzronmental elevatlon v1ew
of a sinker made in accordance with the present

- dinvention at. the po;nt in the kn;ttlng cycle in which

the sinker remaxns in an extended position sc that the

_ position of the loop of the previously knitted course.

is controlled by the second throat at the thixd
knitting. platform, and so that the looped fleece and
tie-in yarns are controlled by the first throat as the
needle draws the knit-in yarn toward the fleece and
tie-in yarns; '
Figure 9 is an environmental elevation view
of a sinker made in accordance with the present
‘invention at the point in the knitting cycle in which
the sinker moves to an intermediate position so that
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the position of the loop of the previously knitted
course is controlled by the second throat at the third
knitting platform to roll over the knitting needle
latch, and so that the looped fleece and tie-in yarns
and the knit-in yarn are drawn down toward the loop of
the previously kanit course; and

Figure 10 is an envxronmental elevation view
cf a sinker made in accordance with the present
invention at the point in the knitting cycle in which
the sinker moves to a retracted position so that the
needle draws the knit-in yarn off of the upper and
lower nibs and further pulls the tie-in and knit-in
yarns through the loop of the previously knit course at

_ the first knitting platform

egcri tion of the Preferred Embodiment
Referring now to the drawings, Figure 2

is an elevat;on v1ew of one embodiment of a new sinker

for use in a. clrcular knitting machine, the sinker

_.belng deszgnated generally at 10. ‘The sinker 10 is

adapted partlcularly for hlgh speed productron of

.freece fabric comprised of a lay-in, or fleece yarn P,

2 tie-in yarn'T, and a knit—in'yarn.e, all as
designated at Figures 3-10., However, the sinker may
also be useful for other types of knitting, such as.

knitting of jersey fabrics.

Referring again to Figure 2, the sinker 10
includes a sinker body 11 and a butt 12 extendlng from
the sinker body 11. The butt 12 is adapted for
eagaging a sinker cam 44 in the knitting machine. As
shown in cross-section in Figure 1, the sinker cam 44
may have a recessed portion, or track, which defines an
undulating path into which the sinker butt 12 may be
fitted. The undulating path defined by the sinker cam
contacts the edges of the butt 12 soc as to cause the
sinker 10 to move between extended, generally
intermediate and retracted positions in the knitting
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machine, as indicated schematically by the lower
position line A in Figure 1.

Again referring to" Figure 2, the sinker 10
includes an upper nib 13 which protrudes from the
sinker body 11, and a lower nib 14 which also extends
from the sinker body 11. The lower nib 14 extends
further from the sinker body 11 than the upper nib 13
extends from the sinker body 11. The upper and lower
nibs 13 and 14 define a first throat 15, which has an
open end 16 and a closed end 17 for receiving and
retaining a fleece yarn F, as illustrated in Figure 4.

Again referring to Figure 2, first, second
and third knitting platforms 20, 21 and 22,
respectively, are defined by the sinker bedy 11. The
platforms 20, 21 and 22 are intercomnected by inclined

‘edges 23 and 24. The first knitting platform 20
extends beyond the lower nib 14.

The lower nib 14 and second and third
knitting platforms 21 and 22 define a sacond throat 25.
The second throat 25 has an open . end 26 and a clesed
end 27 for receiving a loop of a previous course
knitted by the knitting machine and for retaining the
previously knit loop. In a preferred'embodiment, each
of the first and second throats 15 and 25 is of

'substan;ially uniform width.’ The‘segond'knitting

platform 21 may be closer to the first throat 15 than
the first knitting platform 20. Likewise, the third

‘knitting platform 22 may be closer to the first throat

15 than the second knitting platfora 21.

In a preferred embodiment, the second
knitting platform 21 is about 0.040 inch closer to the
first throat 15 than the first knitting platform 20.
Likewige, the third knitting platform 22 may be about
0.035 inch closer to the f£irst throat 15 than the
second knitting platform 21, as illustrated by the
dimension H in Figure 2.
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The lower nib 14 may have a front, upwardly
inclined nib pawl 30 and a lower, inwardly inclined
edge 31 which leads towards the second throat 25.

Also, the sinker body 11 may define a sinker pawl 32
underlying the first platform 20.

The arrangement of the first and second
throats 15 and 25 and the first, second and third
knitting platforms 20, 21 and 22 permits the sinker 10
to be moved between extended,. retracted and generally
intermediate positions in the knitting machine for
knitting of fabrics such as fleece fabric comprised of
lay-in, tie-in and jersey yarns. When the sinker 10 is
moved to the intermediate position in the knitting
machine, the loop of the previously knit course is
maintained on the second platform 21 of the sinker 10,
s6 as to roll over the latch 33 of a knitting needle 34
as the needle 34 is drawn downward past the loop of the

previously knit course, as best illustrated in Flgure

6. Thus, the needle 34 may retract s=o that the yarn of
the previously knit course does not pass over the head
35 of the needle 34. When the 51nker 10 is moved to
thé-generally extended position in the knitting o
machine, the previously knitted loop is cdntrolled on

the third platform 22 in the throat 25 so as to roll

over the latch 33 Of a needle 34 more- qulckly as the
needle 34 is retracted.

Operation of a knitting machine in wh;ch Lhe
sinker 10 of the present invention is installed is
advantageous, particularly with respect to production
of fleece fabric having a lay-in fleece yarn F, a tie-

.in yarn T, and a knit-in yarn G, as best illustrated in

Figures 3-10. Figure 3 shows the sinker 10 moved to a
retracted position in the knitting machine (not shown)
with respect to a latch knitting needle 34 associated
with the sinker 10. In this figure, a loop L of a
previocusly knitted course of fabric is receivéd on the
shaft 36 of the knitting needle 34. The loop L is
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comprised of a previously knit portion of the knit-in
yarn G and the tie-in yarn T. On a select needle 34, a
lay-in fleece yarn F may also be associated with the
loop L. Also, the needle 34 is in a
relatively extended position with respect to the sinker
10 so that a portion of the shaft 36 of the needle 34

.may be moved into engagement with a lay-in fleece yarn

F. In fleece knitting typically, only one of every

- several knitting needles is a "select" Eged%; used to

engage the lay-in fleece yarn F.

aAs shown in Figure 4, the sinker. 10 moves
forward into an extended posgition in the knitting
machine, while the height of the needle 34 remains
substantially unchanged. The change in the positions

- of the sinker 10 and the needle 34 is illustrated

gchematically in Figure 1, in which the upper position
line B represents movement of the needle 34 and the
lower position line A represents movement of the sinker
10. Referring still to Figure 4, the lay-in fleece
yarn F is received on the shaft 36 of the needle 3¢ and
is further received within the first throat 15 of the

‘sinker 10 so as to control the position of the lay-in

fleece yarn F along the shaft 36 of the needle 34.
Likewise, the position of the prevzously knit loop L on

the shaft 36 is controlled by the second throat 25 of

the sinker 10.

Referring now to .Figure 5, the sinker 10
remains in a relatively extended position (which wmay,
28 shown in Figure 1, be slightly retracted from the
fully extended position shown in Figure 4) so that the
first and second throats 15 and 25 contrxol the posgition
of the fleece yarn F and previously knitted loop L on
the shaft 36 of the needle 34. The hook 37 of the
needle 34 engages a tie-in yarn T in thzs portzon of
the knitting operatiom.

Moving to Figure 6, the sinker 10 is shown
moved into an intermediate position (see Figurg L sd
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that the position of the previously knitted 1loop L is
controlled by the second throat 25 above the second

knitting platform 21. The needle 34 retracts at this
point (see Figure 1) so that the previously knitted

- loop L slides along the shaft 36 of the needle 34 and

closes the latch 33 without passing over the head 35 of
the needle 34. Here, the tie-in yarn T is pulled by
the needle 34 past the fleece yaxrn F to form a new tie-

"in yarm loop.

. Figure 7 shows the next step in the knitting
cperation. Here, the'sinke: 10 is shown moved again to
an extended position so that the position of the
previously knitted lqop L is controlled by the second
throat 25 above the third knitting platform 22 with

respect to the shaft 36 of the needle 34. At this

point, the hook 37 of the needle 34 engages a knit-in
yvarn G. As the needle moves upwardly from the posiﬁion
shown in Figure slco,the position shown in Figure 7, .
the seeond'throat 25 controls the position of the

'_previously knitted. loop L. so that the loop L slides

downwardly along the shaft 36. Likewise, the first
throat 15 controls the position of the newly locped
tie-in yarn T so as to open the latch 33 without moving

the. 1ooped tie-in yarn T off of the latch 33 and on to
the shaft 36. Thus, the needle 34 goes into a tuck

pos;tion in which the yarn T remains on the open latch

.33 so that the hook 37 is exposed to engage & new knit-

in yarn @, as shown in Figure 7.

Moving on to Figure 8, the sinker 10 remains
in the extended position in the knitting machine (see
Figure 1) as the needle 34 is retracted downwardly so
as to pull the knit-in yarn G toward the sinker 10.

The position of the previously knitted loop L is again
maintained by the second throat 25 above the third
knitting platform 22 so as to engage the bottom portion
of the latch 33 and move it into a closed position
against the hook 37. Meanwhile, the looped tie-in yarn
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T is maintained within the hook 37 and latch 33, along
with the newly engaged knit-in yarn G. This
positioning of the previocusly knitted loop L on the
twice elevated third knitting platform 22, as shown by

" the displacement H in Figure 8, encourages fast closing

of the latch 33. .

The elevated position of the third'knitting
piatform 22 has the advantage of causing the latch 33
to close more quickly as the needle 34 is retracted.
This advantage is realized because the third elevated
knitting platform 22 maintains the knitted loop L
higher on the shaft 36 of the needle 34, while the tie-
in yarn T, which is typically looped léosely over the
needle 34, is positioned by the first throat 15. Thus,
as the needle 34 is retracted, the latch 33 is closed

' earlier, or more quickly, than it would be if the loop

L were maintained at the level of the first or second
platforma 20 or 21. This faster, or earlier, closing
of the latch 33 traps the yarn T in the hook 34,
théréfo:e preventing the yarn T from "sqﬁirming“ out of
and over the hook 35, which is-undesirable( as it would

rosult in a droﬁped stitch, otherwise known as “cat

facing" or "birds eye." Thus} the invention provides a

. solution for the problem of birds eye formation in

knitting. , . _
o In addition, use of the elevated platforms
20, 21 and 22 in combination with a needle having a
shorter latch length of 7 mm also provides for higher
machine operating speeds. It has been found that the
combination of a sinker 10 and a 7 mm latch needle
enables a knitting machine to operate at a speed factor
of about 1000.

Figure 9 shows that the sinker then moves
from the extended position shown in. Pigure 8 towards
the retracted position ultimately shown in Figure 10.
In Figure 9, the knit-in yarn G and looped tie-in yarn
T are retained within the hook 37 of the needle 34 and



10

15

20

25

30

35

22,

-17-

are pulled toward the previoualy knitted loop L, which
is maintained on the second knitting platform 21 of the
second throat 25. Here, the knit-in yarn G is pulled

across the top of the upper nib 13. Further retraction

of the sinker 10 and further retraction of the needle
34 are illustrated in Figure 10. Here, the previously
knitted loop slips over the head 35 of the needle 34
and moves out of the second throat 25 g0 as to be
positioned above the first knitting platform.20. Also,
the knit-in varn G slips off of the nibs 13 and 14 and
is drawn through the previously knitted loop L to form
a new loop. The fleece yarn F is not pulled through
the previously knitted loop L, as shown in Figure 10.
Thus, a new loop is formed, and the previously knitted
loop L falls away as knitted fabric. The knitting
cycle is repeated when the sinker 10 and needle 34 are
moved again to the positlon ‘shown in Figure 3.

The. znventlon also permits use of a shorter
latch- length than would otherwise be possible while
maintaining a desired stitch length Since the

‘position of the third knittlng platform 22 is cloqer to
the first throat 1§ than are the first and second

platforms 20 and 21, the longer stitch range at the
tie-in position defined above platforms 20 and 21 is
not lost. Such stitch range would,*however, be
compromised if the platforms 20 and 21 were positioned
higher so as to be.collinear with the third platform

The butt 12 of the sinker 10 may also include
means for pexmitting the butt 12 to deform without
breaking fully away from the sinker body 11 when an
obstruction is encountered in the sinker cam 44, or
when the butt is damaged by fatigue or excessive stress
due to operation of the machine, so as to reduce the
occurrence of damage to other components of the
knittihg machine such as other sinkers positioned
downstream of the sinker 10. As shown in Figure 2, the
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deformable means may include lateral cam engaging
portions 40. One such lateral cam engaging portion 40
may be located at each side of the butt 12. The
lateral portions 40 may be spaced apart from each other
so as to be substantially independently deformable and
frangible from the sinker body 11l. A connector bridge
41 may exteﬁd between the lateral portions 40 so as to
define an opening 42 between the lateral portions 40,
the connector bridge 41 and the sinker body 11. Thus,
if any one of the lateral portions 40 is deformed or
broken from the sinker body 11, it will be retained by
the connector bridge 41 to the other lateral portion 40

and to the body 11 of the sinker 10.

In a preferred embodiment, the connector
brldge 41, lateral portions 40 and sinker body 11
define an opening 42 that is substantially triangular
in shape and which has one vertex 43 pointed towards
the sinker body 11 at the base of the butt 12. The
connector bridge 41 may be deformable. However, the
openlng 42 may be defined so as to have other shapes.
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1, A sinker (10) for use in a circular knitting
machine, comprising & sinker body (11), a butt (12)
extending from said sinker body for engaging a sinker cam
(44) in the knitting machine for moving said sinker

between extended}-intermediate and retracted positions in
the knitting machine, an upper nib (13)..protruding from
the sinker body (11), a lower nib (14) protruding from
the sinker body (11) and extending further from the body
than the upper nib, a first throat (15) defined between
the upper and lower nibs (13,14), said first ﬁhroat
having an open end (16) for receiving a yarn and a closed
end (17) for retaining the received yarn, first, second

and third knitting platforms (20,21,22) defined by said

sinker body, said first knitting platform (20) extending
beyond the lower nib (14), and a second throat. (25) for
controlling a yarn loop of a previous course knitted by
the knitting machine, said second throat havxng an -open
end (26) for receiving a loop and a closed end (27) for
retaining the previously knit loop, said second tiroat
being defined by the lower nib (14) and the second and
third knitting platforms (21,22).

2. A sinkexr as claimed in claim 1, wherein each of
the first and second throats (15,25) is of substantially.
uniform width.

3. A sinker as claimed in c¢laim 1 or 2, wherein the
gecond knitting platform (21) is closer to the first
throat (15) than the first knitting platform (20), and

.wherein the third knitting platform (22) is closer to the

€irst throat than the second knitting platform (21), such
that when the sginker is moved to. the intermediate
position in the knitting machine, the previously knit
loop (2) is maintained on said second platform so as to

- roll over the latch (33) of the needle (34) in the

knitting machine without passing over the head (35) of
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the needle when the needle retracts to pull a tie-in yarn

(T) past the yarn (F) received by the first throat (1S5)
to form a new tie~in loop, and such that when the sinker

'is moved to the extended position, the previously knit

ioop is maintained on the third platform (22) so as to
roll over the latch {33) of the needle and pass over the
head of the needle when the needle retracts to pull the

new tie-in loop and a knit-in yarn through the previously

knit loop, and such that when the sinker is moved to the
retracted position;'“the previously knit 1loop is
maintained on the first platform (20) so that further .
retraction of the needle (34) pulls the new tie~in loop
and knit-in yarn off the nibs (13,14) and further through
the previously knit loop,'whereby the placement of said.
first, second and third platforms (20,21,22) with respect
to the first throat (15) reduces the distance over which
the knitting needle must retract to cause the previously
Knit loop at the third platform (22) to roll over the
needle latch (33) quickly to prevent ‘dropped stitches,
and further whereby said placement maintains a desired
stitch range 1onger than would be defined if the first
and second platforms where collinear with the thirxd
platform, thus enabling the knitting machine to operate
at high speed without fabric defects and while
maintaining a desired stitch range. '

4. A sinker as claimed in claim 1, 2 or 3, including
means (40-43) in the butt (12) for permitting said butt
to deform without breaking fully away from the sinker
body (11) when an obstruction is encountered in the’
sinker cam (44), so that gaid butt may withstand damage

-without causing further damage to other components of the

knitting machine.

5. A sinker as claimed in any preceding claim,
wherein the first, second and third knitting platforms

(20,21,22) are Lnterconnected by inclined edges. (23,24) -
of the sinker body (11)
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6. A sinker (10) for use in a circular knitting
_machine, comprising a sinker body (11), a butt (12)

extending from the sinker body for engaging a sinker cam
(44) in the knitting machine, and means (40-43) in the
‘butt for permitting said butt to deform without breaking
fully away from the sinker body when an obstruction is
encountered in the sinker cam, so that said butt may
withstand damage without causing damage. to = other
components of the knitting machine. :

7. A sinker as claimed in claim 4 or 6, wherein the
deformable means in the butt (12) comprises lateral cam
engaging portions (40) extending from the sinker body,
said lateral portions being spaced apart from each other
so as to be substantially independently deformable and
frangible from the sinker body, and a connector bridge
(41) extendi:ig between said lateral portions so as to
define an opening (42) between Said portions, said sinker
body and said connector bridge, whereby any lateral
portion (40) that is broken from the sinker body (11) is
retainéd to the other 1lateral po:._"tion' (40) by the
connector bridge (41). , '
8. A sinker as claimed in claim 7, wherein the
connector bridge (41), lateral portions (40) and sinker
body (11) define a substantially triangular opening (42)
having one vertex .(43) poi:nted toward the sinker body.

9. A sinker as claimed in claim .7 or 8, wherein the
connector bridge (41) is deformable.
10. A circular knitting machine for the production of

fleece fabric, comprising a knitting needle (34) having

- & latch (33) and a head (35), a sinker cam (44), and a

sinker (11) constructed in accordance with any one of the
preceding claims.

LT




