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MEANS F DETERRIN NT AND DEBRIS A TION
ON THE KNITTING ELEMENTS OF A CIRCULAR KNITTING MACHINE
Background of the Invention

The present invention relates generally to circular knitting
and, more particularly, to the deterrence and prevention of lint
and debris accumulation in the area of the knitting elements of
such circular knitting machines.

One of the principal problems and concerns which has
historically plagued the textile industry is the generation of lint
and debris inherently caused by the handling and manipulation of
textile yarns and fibers at virtually all stages of textile yarn
and fabric forming operations. Such problems are particularly
acute in the production and handling of natural fibers such as
cotton which characteristically contain dust, debris, foreign
matter and like contaminants and moreover are by nature subject to
the release of fibrous lint when handled. The growing popularity
and usage of open-end spun yvarns has contributed to these problems
because such yarns commonly contain a somewhat higher content of
contaminants than do ring-spun yarns. Such lint, debris and other
contaminants, once released from the yarns and constituent fibers,
tend to become airborne and ultimately settle on the textile
producing equipment. If not removed, the progressive accumulation
of such lint and debris will result in a gradual decrease in the
quality of the textile fabric being produced and will negatively
affect the proper operation and efficiency of the equipment,

ultimately resulting in equipment damage or failure.
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For example, in circular knitting machines, the lint, debris
and other contaminants naturally released during the normal
manipulation of the yarns being knitted tends to settle into the
slots of the needle cylinder and the associated dial, contributing
significantly to the wearing of the needles and sinkers, or other
knitting elements, and can significantly accelerate the wear of
these elements. Various techniques and devices have been developed
over the years to address these problems, but only with typically
modest levels of success and also with attendant disadvantages.
For example, conventional circular knitting machines are routinely
equipped with fans and other air blowing devices of differing
sorts, intended to slow the accumulation of lint and debris onto
the exposed surfaces of the machines. Such devices, however, do
not prevent lint accumulation and, more importantly, have limited
impact on deterring or slowing the accumulation of lint and debris
in the critical area of the cylinder and dial slots.

Hence, it is also commonplace conventionally to equip circular
knitting machines with so-called flushing devices which are
periodically actuated, typically at the completion of a roll of
fabric, to deliver a quantity of lubricating oil ‘into the cylinder
slots (and in some cases also into the dial slots) to flush away
accumulated lint and debris while at the same time contributing to
lubrication of the knitting elements. While such flushing
operations are reasonably effective for their intended purpose,
flushing operations do not address the root problem of deterring or

preventing lint and debris accumulation. Also, flushing operations
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have the distinct disadvantage of soiling a portion of the fabric,
necessitating that some quantity of the fabric be discarded as
waste. Also, the need to periodically flush the knitting machine
slots with oil contributes to the cost of operation of the
machines.

Summary of the Invention

It is accordingly a fundamental object of the present
invention to provide a means of deterring, and hopefully largely
preventing, the initial accumulation of 1lint, debris and other
contaminants in the critical area of the knitting elements of a
circular knitting machine, specifically, within the needle slots
and also within the dial slots. An ancillary object of the
invention is to reduce and possibly eliminate the need to flush the
cylinder and dial slots with oil. Ultimately, the object of the
present invention is to extend the useful life of the knitting
elements of circular knitting machines, improve the efficiency of
such machines, and reduce the attendant costs of operating such
machines.

Briefly summarized, the present invention contemplates that
these objects can be achieved by equipping a circular knitting
machine with a means by which a pressurized airstream can be
directed to flow through the annular spacing between the cylinder
and dial of such machines. More particularly, the present
invention is expected to be applicable to essentially any circular
knitting machine of the type having a cylinder and a concentric

dial supported for unitary rotation on a stationary frame.
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Fundamentally, the present invention provides a means mounted to
the frame for defining an air chamber spanning between the cylinder -
and the dial in communication with the annular spacing therebetween
and an associated means for delivering a pressurized airstream into
the chamber to escape outwardly therefrom through the annular
spacing, thereby to deter accumulation of lint and debris on the
cylinder and the dial in such area.

As will be recognized by persons skilled in the art, such
circular knitting machines have the cylinder oriented in an upright
disposition with the dial located radially outwardly of the
cylinder such that the cylinder and dial rotate unitarily about a
substantially vertical axis. The machine frame characteristically
supports an annular arrangement of needle cams outwardly about the
cylinder on an annular frame element or surface and, spaced
thereabove, has another annular frame element, typically in the
form of a ring, supporting an annular arrangement of dial cams
concentric to and radially outwardly about the cylinder. Such
frame elements enable the air chamber to be conveniently created by
providing an annular wall extending about the circular knitting
machine vertically between the two annular frame elements so as to
define the annular air chamber outwardly of the needle cams and
beneath the dial and dial cams. As will be understood, the
knitting interaction between the needles of the cylinder and the
sinkers or other dial elements in the dial occurs at the area of
the annular spacing. Hence, the air flow of the pressurized air

delivered into the chamber escaping upwardly through the annular
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spacing serves throughout the knitting operation to substantially
counteract any tendency of lint, debris and other contaminants to
settle into the cylinder and dial slots with considerably greater
effectiveness than conventional fans, air blowing devices and
flushing equipment.

Preferably, the annular wall defining the air chamber is
fabricated of a series of adjoining wall elements, at least some of
which are slidable or otherwise movable to providé open access to
the cylinder and the dial as may be needed, for example, for
servicing. It is also preferred that the pressurized airstream be
delivered into the chamber at plural annular locations thereabout
to promote uniform pressurization throughout the entire annular
extent of the chamber and, in turn, a uniform annular air flow
upwardly through the spacing between the cylinder and the dial.
The airstream can be created in any conventional manner, one simple
and effective means being the use of a centrifugal air pump drawing
alr from the ambient environment about the knitting machine. To
ensure that the airstream is substantially clean, i.e., generally
free of lint, debris and contaminants, so as not to contribute to
the problem sought to be avoided, the intake to the pump preferably
is equipped with a filter bag to remove such materials from the
air. Optimally, the fan or other airstream generating device is
operated continuously throughout the operation of the knittihg

machine.
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Brief Description of the Drawings

Fig. 1 is a perspective view of the operative knitting
components of a generally conventional circular knitting machine
which has been retrofitted to incorporate the improvement of the
present invention for deterring accumulation of lint, debris and
other contaminants onto such components; and

Fig. 2 is a vertical cross-sectional view taken through the
knitting components of the machine of Fig. 1 along line 2-2
thereof.

Detailed Description of the Preferred Embodiment

Referring now to the accompanying drawings, the improvement of
the present invention is depicted in one contempiated embodiment as
having been retrofitted to an existing circular knitting machine,
generally indicated at 10, of substantially conventional
construction. Of course, it is to be understood by those persons
skilled in the art that the present invention may be equally
adapted for retrofitting to other conventional forms of circular
knitting machines and, moreover, may also be well adapted to be
incorporated into new machines in the original manufacture thereof.
All such variations, applications and potential embodiments of the
present invention are contemplated and intended to be within the
scope of the present invention.

With specific reference to the circular knitting machine 10
shown in the drawings, the machine basically comprises a stationary
floor-standing frame 12 (only the portions of which support the

operative knitting components of the machine being shown) on which
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a needle cylinder 14 and a dial 16 (see Fig. 2) are supported for
driven rotation to perform a conventional circular knitting
operation.

As is conventional, the needle cylinder 14 is formed with a
plurality of axial needle slots 18 in equally spaced side-by-side
parallel relation about the entire outwardly facing cylindrical
surface of the cylinder 14. Knitting needles 20, typically latch-
type needles as shown in Fig. 2, are fitted slidably in the needle
slots 18 for vertical reciprocation during the rotation of the
cylinder 18. To control such needle reciprocation, the needles 20
are formed with control butts 22 which extend radially outwardly
from the cylinder slots 18 and are guided within an annular
trackway 24 defined by needle control cams 26 mounted on a
repeating series of cam support blocks 28 mounted on a horizontal
frame plate 30 of the machine frame 12 in closely spaced encircling
relation to the needle cylinder 14.

As is also conventional, the dial 16 comprises a ring-like
circular plate 32 rigidly mounted concentrically about the cylinder
14 at a close radially outward spacing thereto by a plurality of
connecting bars 34 affixed to the cylinder 14'between adjacent
slots 18 thereof at annular spacings about the cylinder 14 and
extending therefrom radially outwardly to the dial 16. In this
manner, the cylinder 14 and the dial 16 are rotated unitarily by
the cylinder drive (not shown). Similarly to the cylindér 14, the
upper radially extending surface of the dial 16 is formed with a

plurality of slots 36 formed at equal spacings about the entire
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annular extent of the dial surface in radial orientation with
respect to the cylinder 14, each dial slot 36 being located
intermediate an adjacent pair of the c¢ylinder slots 18, A
corresponding plurality of sinkers 38 (or another conventional form
of dial-mounted knitting elements) are slidably supported in the
dial slots 36 for knitting reciprocation radially toward and away
from the cylinder 14 in cooperation with the reciprocating needles
20 of the cylinder 14. For control of the radial reciprocation of
the sinkers 38, the shank of each sinker 38 is formed with an
upwardly projecting control butt 40 which follows a trackway 42
defined by a plurality of dial cams 44 supported in a circular
arrangement by a circular ring-like plate 46, sometimes commonly
referred to as the sinker cam ring, supported as part of the
machine frame 12 on a series of support legs 48 extending upwardly
from the horizontal frame plate 30 to support the plate 46 in
generally parallel vertically spaced relation to the frame plate
30. In this disposition, the circular plate 46 overlies the dial
16, with the dial cams 44 facing downwardly to act on the control
butts 40 of the sinkers 38.

As will thus be understood, the cylinder needles 20 are
continuously reciprocated upwardly and downwardly within their
respective cylinder slots 18, while similarly the dial sinkers 38
are continuously reciprocated radially inwardly and outwardly
within their respective dial slots 36, under the influence of the
cylinder and dial cams 26,44 as the cylinder and dial 14,16 are

unitarily rotated by the cylinder drive, whereby the needles 20 and
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sinkers 38 repetitively perform a cooperative knitting action on
yarns Y (Fig. 1) fed to the needles 20. The tubular knitted fabric
{not shown) thusly produced is withdrawn downwardly through the
interior of the cylinder 14 and wound in roll form on a take-up
mechanism {(alsc not shown) supported therebelow.

As thus far described, the individual components and operation
of the knitting machine 10 are essentially conventional. Those
persons skilled in the art will recognize that the cylinder 14 and
the dial 16, particularly their respective needle and sinker slots
18,36, are particularly exposed and subject to the settlement and
accumulation thereon of lint, dust, debris, contaminants and the
like, both carried airborne in the ambient environment around the
knitting machine as a result of having been liberated during the
traveling movement and handling of the constituent yarns being
knitted and also liberated from the yarns at the precise location
and as a result of the knitting manipulation performed on the yarns
by the actions of the needles and sinkers. As already discussed

above, such debris settling within the cylinder and dial slots

~18$,36 contributes substantially to the increase of friction

generated by the continuous reciprocation of the needles 20 and
sinkers 38 within the slots 18,36 and accelerates dramatically the
wearing and ultimate failure of such knitting elements.

In accordance with the present invention, this problem is
addressed and substantially avoided by énclosing the area between
the two horizontal frame plates 30,46 by an annular wall

arrangement, generally indicated at 50, radially outwardly thereof
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so as to define an annular air chamber 52 which can be pressurized
to cause an annular airstream to be continuously emitted upwardly
through the spacing 54 between the cylinder 14 and the dial 16 to
prevent dust, debris, lint and contaminants from settling onto the
knitting components in this area.

More particularly, the wall arrangement 50 basically comprises
a series of curved plates 56 supported in vertical disposition
between an annular channel element 58 mounted to the outward edge
of the circular frame plate 46 and a corresponding annular channel
element 60 mounted directly therebelow on the upward surface of the
frame plate 30. The adjacent end edges of the curved plates 56 are
partially overlapped with one another (see Fig. 1) so that the
curved plates 56 collectively serve to define a continuous annular
wall enclosing the annular chamber 52 between the plates 56, the
needle cam support blocks 28 and the two frame plates 30,46. By
utilizing individual overlapping plates 56, the wall arrangement 50
advantageously enables essentially any one or more of the
individual plates 55 to be removed if and as necessary to perform
service on the operational elements enclosed within the air chamber
52.

At least one curved plate 56, and preferably two or more
annularly spaced ones of the curved plétes 56, are formed
therethrough with a circular air passageway 62 in which a fitting
64 is fixed to communicate the passageway and the interior of the
air chamber 52 with a flexible air supply hose 66 connected to the

fitting 64. The air supply hose 66 is connected to a source of
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clean pressurized air, which can be generated and supplied by any
of various possible conventional means. By way of example but
without limitation, the air supply hose or hoses 66 can be
connected to a centrifugal air pump 68 (Fig. 2) situated adjacent
the circular knitting machine so as to draw ambient air from the
area surrounding the knitting machine 10 and pump the air under
pressure through the hose or hoses 66 and into the air chamber 52.
In such embodiment, it is highly preferred, if not nearly
essential, that the intake to the centrifugal air pump 68 be
equipped with a filter 70 so as to remove airborne lint, dust,
debris and contaminants from the air entering the pump. In the
preferred embodiment, at least two air supply hoses 66 are
connected to the pump 68, with the two hoses 66 in turn being
connected to curved plates 56 at diametrically opposite sides of
the circular knitting machine 10 so as to achieve a substantially
uniform pressurization about the entire annular extent of the
chamber 52.

The operation and advantages of the present invention will
thus be readily understood. Optimally, the centrifugal air pump 68
is energized continuously throughout the entire operation of the
circular knitting machine. Hence, the annular air chamber_§2
remains continuously pressurized, with the pressﬁrized_ air
delivered by the pump 58 having no means of escape from the air
chamber 52 other than upwardly through the narrow annular spacing
between the needle cylinder 14 and the dial 16, as signified in

Fig. 2 by the directional arrows A. As ﬁhe annular airstream A
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escapes upwardly through the narrow spacing 54, the force of the
airstream 54 is sufficient to blow any airborne 1lint, debris,
contaminants and the like away from the knitting area of the
interacting needles and sinkers 20,38 and thereby prevent such
materials from settling within the cylinder and dial slots 18,36 or
otherwise on the cylinder 14 and dial 16. At the same time, as the
escaping airstream A passes through the knitting area, the
airstream serxves to carry away any lint, debris, contaminants and
the like liberated from the yarns by the knitting action of the
needles and sinkers, thereby additionally minimizing any potential
settlement and accumulation of these materials into the cylinder
and dial slots. An attendant advantage is that the airstream
assists in cooling the cylinder énd dial slots and the knitting
elements, thereby improving lubrication and prolonging the life of
the knitting elements.

Apart from the advantage of limiting debris accumulation in
the critical knitting area of the knitting machine, the presént

invention also achieves several other attendant advantages. First,

with lint and debris accumulation in the cylinder slots being

substantially reduced, if not largely eliminated, the need to
periodically flush the needle slots with lubricating oil, as is
considered necessary under conventional wisdom, is significantiy
reduced and it is contemplated under many circumstances can be
eliminated. Hence, the capital expenditure of equipping circular
knitting machines with flushing devices can be -saved and the

continuing expense of purchasing flushing - oil can be likewise
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avoided. While it will continue to be desirable to utilize oiling
devices for purposes of lubricating the needle and dial slots, the
volume of oil required can be limited to only that amount necessary
to achieve lubrication rather than the significantly greater amount
necessary to perform a flushing operation. Overall, the present
invention improves the cleanliness and operation of a circular
knitting machine while at the same time reducing the capital and
operating expenditures associated with such machines.

It will therefore be readily understood by those persons

skilled in the art that the present invention is susceptible of a

broad utility and application. Many embodiments and adaptations of
the present invention other than those herein described, as well as
many variations, modifications and equivalent arrangements, will be
apparent from or reasonably suggested by the present invention and
the foregoiﬁg description thereof, without departing from the
substance or scope of the present invention. Accordingly, while
the present invention has been described herein in detail in
relation to its preferred embodiment, it is to be understood that
this disclosure is only illusﬁrative and exemplary of the present
invention and is made merely for purposes of providing a full and
enabling disclosure of the inventioh. The foregoing disclosure is
not intended or to be construed to limit the present invention or
otherwise to exclude any such other embodiments, adaptations,
variations, modifications and equivalent arrangements, the present
invention being limited only by the claims appended hergto and the

.

equivalents thereof.
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I claim:

1. In a circular knitting machine having a stationary frame
supporting a cylinder and a concentric dial with an annular spacing
therebetween for unitary rotation of the cylinder and dial relative
to the frame to perform fabric knitting operations, the improvement
comprising means mounted to the frame for defining an air chamber
spanning between the cylinder and the dial in communication with
the annular spacing therebetween and means for delivering a
pressurized airstream into the chamber and outwardly therefrom
through the annular spacing to deter accumulation of lint and
debris on the cylinder and the dial in the area of the annular

spacing therebetween.

2, The improvement in a circular knitting machine according
to claim 1, wherein the air chamber extends annularly about the

cylinder and the dial.

3. The improvement in a circular knitting machine according
to claim 2, wherein the airstream delivering means is communicated

with the chamber at plural annular spacings thereabout,

4. The improvement in a circular knitting machine according
to claim 1, wherein the airstream delivering means is operative to

deliver a clean airstream generally free of lint and debris.
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5. The improvement in a circular knitting machine according
to claim 4, wherein the airstream delivering means includes means

for filtering lint and debris from the airstream. -

6. The improvement in a circular knitting machine according
to claim 1, wherein the airstream delivering means is operative to
deliver the airstream substantially conﬁinuously during operation

of the knitting machine,.

7. The improvement in a circular knitting machine according
to claim 1, wherein the air chamber defining means is openable for

]

access to the cylinder and dial.

8. In a circular knitting machine having a stationary frame
supporting an upright needle cylinder and a concentric sinker dial
radially outwardly of the cylinder with an annular spacing between
the cylinder and the dial for unitary rotation of the cylinder and
the dial relative to the frame about a substantially vertical axis
to perform fabric knitting operations, the frame having a first
annular frame element supporting an annular arrangement of needle
cams outwardly about the cylinder and a second annular frame
element spaced thereabove supporting an annular arrangement of
sinker cams radially outwardly of the cylinder, the improvement
comprising means mounted between the first and second annular frame
elements for defining an annular air chambef spanning between the

cylinder and the dial in substantially continuous communication
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with the annular spacing therebetween and means for delivering a
substantially continuous pressurized airstream into the chamber and
upwardly therefrom through the annular spacing to deter
accumulation of lint and debris on the cylinder and the dial in the

area of the annular spacing therebetween.

9. The improvement in a circular knitting machine according
to claim 8, wherein the airstream delivering means is communicated

with the chamber at plural annular spacings thereabout.

10. The improvement in a circular knitting machine according
to claim 8, wherein the airgtream delivering means is operative to

deliver a clean airstream géfigrally free of lint and debris.

11. The improvement in a circular knitting machine according
to claim 10, wherein the airstream delivering means includes means

for filtering lint and debris from the airstream.

12. -The improvement in a circular knitting machine according

to claim 8, wherein the air chamber defining mearis is openable for

access to the cylinder and diél.

13. The improvement in a circular knitting machine according
to claim 12, wherein the air chamber defining means comprises a
series of adjoining wall elements at least some of which are

movable to provide access to the cylinder and the dial.

16
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The accumulation of lint, debris and other contaminants in the
needle and dial slots of a circular knitting machine can be
significantly reduced by enclesing an annular air chamber spanning
between the cylinder and dial and delivering a pﬁessurized
airstream into the chamber. The airstream can necessarily escape
from the chamber only upwardly through the spacing between the
cylinder and dial where the airstream serves to blow lint, debris
and contaminants away from the critical knitting elements (e.q.,
needles and sinkers) and prevent the accumulation of such materials
within the cylinder and dial slots. The conventional need for

flushing the c¢ylinder slots can be reduced or eliminated.
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REPLACEMENT SHEET

08 AUG 1997

1
MEANS AND METHOD FOR DETERRING LINT AND DEBRIS

ACCUMULATION ON THE KNITTING INSTRUMENTS OF A KNITTING MACHINE

Background of the Invention

The present invention relates generally to circular knitting

and, more particularly, to the deterrence and prevention of lint
and debris accumulation in the area of the knitting elements of
such circular knitting machines.

One of the principal problems and concerns which has
historically plagued the textile industry is the generation of lint
and debris inherently caused by the handling and manipulation of
textile yarns and fibers at virtually all stages of textile yarn
and fabric forming operations. Such problems are particularly
acute in the production and handling of natural fibers such as

- ¢otton which characteristically contain dust, debris, foreign

;- matter and like contaminants and moreover are by nature subject to

the release of fibrous lint when handled. The growing popularity
and usage of open-end spun yarns has contributed to these problems
because such yarns commonly contain a somewhat higher c6ntent of
contaminants than do ring-spun yarns. Such lint, debris and other
: cor.x;ahlinants, once released ‘from the yarns and constituent fibers, -

tend to become airborne and ultimately settle on the textile.

' . producing equipment. If not removed, the progressive accumulation

of such lint and debris will result in a gradual decrease in the
quality of the textile fabric being produced and will negatively -
affect the proper operation and efficiency of the equipment,

ultimately resulting in equipment damage or failure.
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I Claim:

1. In a circular knitting machine having a stationary frame
supporting a cylinder and a concentric dial radially outwardly of
the cylinder with an annular spacing therebetween for unitary
rotation of the cylinder and dial relative to the frame to perform
fabric knitting operations, the improvement comprising means
mounted to the frame for defining an air chamber spanning between
the cylinder and the dial in communication with the annular spacing
therebetween and means for delivering a pressurized airstream into
the chamber and outwardly therefrom through the annular spacing to
deter accumulation of lint and debris on the cylinder and the dial

in the area of the annular spacing therebetween.

2. The imprcvémeht in a circular knitting machine according
to claim 1, wherein the air chamber extends annularly abput the

igcyiinder and the dial.

3. The improvement in a circular knitting machine according
- to claim 2, wherein the airstream delivering means is communicated

with the chamber at plural annular spacings thereabout.

4. The improvement in a circular knitting machine according
to claim 1, wherein the airstream delivering means is operative to

deliver a clean airstream generally free of lint and debris.

THIS SHEET HAS BEEN
REPLACED




R AEPLAGENENT SHEET

88 AUB 1987

15

5. The improvement in a circular knitting machine according
to claim 4, wherein the alrstream delivering means includes means

for filtering lint and debris from the airstream.

6. The improvement in a circular knitting machine according
to claim 1, wherein the airstream delivering means is operative to
deliver the airstream substantially continuously during operation

of the kKnitting machine.

7. The improvement in a circular knitting machine according
to claim 1, wherein the air chamber defining means is openable for

access to the cylinder and dial.

8. In a circular knitting machine having a stationary frame
supporting an upright needle cylinder and a concentric sinker dial
rsdially outwardiy of the cylinder with an annular spacing between
the cylinder and the dial fér unitary rotation of the cylinder and
the dial relative to the frame about a substantially vertical axis
.to perform'fabric.knitting operations, the frame having a first
-anﬁﬁlar frame element supporting an annular arrangement of needle
cams outwardly about the cylinder and a second annular frame
;element spaced thereabove supporting an annular arrangement of
sinker cams radially outwardly of the cylinder, the improvement '
comprising means mounted between the first and second annular frame
elements for defining an annular air chambér spanning between the

cylinder and the dial in substantially continuous communication
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with the annular spacing therebetween and means for delivering a
.substantially continuous pressurized airstream into the chamber and
upwardly therefrom through the annular spacing to deter
accumulation of lint and debris on the cylinder and the dial in the

area of the annular spacing therebetween.

9. The improvement in a circular knitting machine according
to claim 8, wherein the airstream delivering means is communicated

with the chamber at plural annular spacings thereabout.

10. The improvement in a circular knitting machine according
to claim 8, wherein the airstream delivering means is operative to .

deliver a clean airstream generally free of lint and debris.

11. The.improvement in a circular knitting machine according
to claim 10, wherein the airstream delivering means includes means

for filtering lint and debris from the airstream.

12. The improvement in a circular knitting machine according
J.to;élalm 8, wherein the air chamber defining means is openable for

access -to the cylinder and dial.

13. The improvement in a circular knitting machine according
to claim 12, wherein the air chamber defining means comprises. a
series of adjoining wall elements at least some of which are'
movable to provide access to the cylinder and the dial. '
-
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l4. In a circular knitting machine having a stationary frame
supporting a cylinder for rotatlion relative to the frame to perform
tabric knitting operations, the cylinder carrying a plurality of
axially reciprocable needles, the improvement comprising means
mounted to the frame for defining an air chamber annularly about
the cylinder and an annular opening closely adjacent the cylinder
facing axially alongside the needles thereof and means for
delivering a pressurized airstream into the chamber and outwardly
therefrom thréugh the annular opening to flow closely alongside the
needles in the direction of axial reciprocation therecf to deter

accumulation of lint and debris on the needle area of the cylinder.
.15‘- The improvement in a circular knitting machine according

.to claim 14, wherein the airstream deliveiing means is communicated

" with the chamber at plural annular spacings thereabout.

16.- The improvement in a circular knitting machine according
to'claim 14, wherein the airstream delivering means is operative to

deliver a clean airstream generally free of lint and debris.
17. The improvement in a circular knitting machine according

to.claim 14, wherein the airstream delivering means includes means

for filtering lint and debfis from the airstream.

‘18, The improvement in a circular knitting machine according
to claim 14, wherein the airstream delivering means is operative to
deTiver the airstream substantially continuously during operation

of the knitting machine.

I
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19, The improvement in a circular knitting machine according
to &ldiml4, wherein the air chamber defining means is openable for
accaess to the cylinder.

20, In a circular knitting machine having a rotataﬁle
cylinder carrying a plurality of axially reciprocable knittiné
instruments fof performing fabric knitting operations, the
improvement comprising means for creating an annular airstream

flowing closely adjacent the cylinder in the direction oﬁ axial

uzrecipzocation of the knitting instruments to deter accumulation of

" 1lint and debris on the cylinder.

‘21, The improvement in a circular knitting machine according
to claim 20, wherein the airstream creating means includes means

for directing the airstream axially relative to the cylinder. °
59, In a circular knitting machine having a stationary frame

supporting a circular arrangement of knitting instruments for
rotation relative to the ffame and for individual movement of the
knitting instruments in a common direction of knitting motion to

perform fabric knitting operations, the improvement comprising

. means mounted to the frame for defining a substantially enclosed

air chamber annularly about the circular arrangement of knitting

instruments and an annular opening closely adjacent and facing.in
the direction of knitting motion of the knitting instruments and
means for delivering a pressurized airstream into the chamber and
outwardly therefrom through the annular opening to flow closely
alongside the knitting instruments in the direction of knitting

-

motion thereof to deter accumulation of lint and debris on the

circular arrangement and the knittihg instruments thereof.
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23. The improvement in a circular knitting machine according
‘ cated
to claim 22, wherein the airstream delivering means is communi

with the chamber at plural annular spacings thereabout.
24 . The improvement in a circular knitting machine according

o
to claim 22, wherein the airstream delivering means is operative t

deliver a clean airstream generally free of lint and debris.

25. The improvement in a circular knitting machine according
. 2 s
to claim 24, wherein the airstream delivering means includes mean

for filtering lint and debris from the airstream.

26 The improvement in a circular knitting machine according
. . to

to claim.p?, wherein the airstream delivering means is operative
i tion

deliver the airstream substantially continuously during opera

. of the knitting maqhine.

- 27 The improvement in.a circular knitting machine a?cording
Al . . r
to claim =27 wherein the air chamber defin;ng means is openable fo

' nts.
access to the circular arrangement of knitting instrume

28- In a knitting machine having -an arrangement og plural
-knitting instruments disposed in adjacent side-by-side relation for
iﬁcoéperative movement in a common direction of knitting motion to
perform fabric knitting operations, the improvement comprising
'meaﬁs for defining a substantially enclosed air chamber alongside
theé axr;ngement of plural knitting instruments and'an elonggpé
opening closely adjacent the knitting instruments and means for
delivering a pressurized airstream into the chamber and outwardly

therefrom through the elongate opening, the elongate opening being
| This Sheet Has Been R
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oriented to face in the direction of knitting motlon of the
knitting instruments to direct the airstream closely alongside the
knitting instruments in the direction of knitting motion thereof,
for deterring accumulation of lint and debris on the arrangemenr:

and the knitting instruments thereof.

29 . The improvement in a knitting machine according to claim
23 , wherein the airstream delivering means includes means for

filtering lint and debris from the airstream.

30. - A knitting machine according to claim 28, wherein the
airstream delivering means is operative to deliver the airstream
substantially continuously during operation of the knitting

* machine.

31, Ina méthod of circular knitting by rotating a circular
arrangement of knitt:i.ng instruments while individually manipulating

~the knitting instruments-in a common direction of knitting motion
43 to perform fabric knitting operations, the improvement comprising
. subétantially enclosing an air chamber annularly about the circular

arrangement of knitting instruments, delivering a pressurized
* airstream into the chamber, and emitting the airstream outwardly
'fz:bm the chamber along substantially the entire annular extent

closely adjacent the knitting instruments to flow closely alongside
the knitting instruments in the direction of knitting motion
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thareof to deter accumulation otzlint and debrls on the circular

arrangement and the knitting instruments thereof.
32. The improvement in a circular knitting method according

to claim 31 and further comprising filtering lint and debris from

the airstream.

33. The improvement in a circular knitting method according
to claim 31 and further comprising delivering the airstream into

the chamber continuously during operation of the knitting machine.

34, The improvement in a circular knitting method according
to claim 31 and further comprising disposing the knitting
instruments in a cylindrical’ arrangement and manipulating the
knitting instruments axially relative to their cylindrical
arrangement, the emitting of the airstream comprising directing the

airstream to flow axially alongside the knitting instruments. N
3s. In a method of knitting by providing a plurality of

knitting instruments arranged Iln adjacent side-by-side relation and
manipulating the knitting'instruments eooperatively in 2 common
direction of knitting motion to perform fabric knitting operations,
the improvement comprising substantially encloéing an air chamber
' aloﬁgside the plural knitting instruments, delivering a pressurized
.airstream into the chamber, and emitting the airstream outwardly
ifrom the chamber along substantially the entire extent closely
adjacent the knitting instruments to flow closely alongside the
knitting instruments in the common direction of motion thereof for

deterring accumulation of 1lint and debris on the knitting -

Iinstruments.
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36- The improvement in a knitting method according to claim
35 and further comprising filtering lint and debris from the

alrstream.

37. The improvement in a knitting method according to claim
.- 35 and further comprising delivering the airstream into the chamber

continuously durihg operation of the knitting machine.

"*38.. In a circular knitting machine having a needle cylinder
carrying a plurality of axially movable needles about the outward
circumferential periphery of the cylinder and a frame supporting '
the cylinder in upright disposition for rotation tc perform fabric

knitting operations, the improvement comprising means mounted on

" the frame for defining an annular alr chamber outwardly about the
'.cylinder and an annular opening facing generally axially upwardly
'adjacent to the ﬁeedles of'the cylinder, and means for delivering
a generally continuous preésurized airstream into the chamber and
_upéardly therefrom through the annular opening to flow alongside
the needles in the direction of axial movement thereof to deter

accumulation of lint and debris on the cylinder and needles

thereof.

_ 39. A circular knitting machine according to claim .38,
wherein the airstream delivering means is communicated with the

chamber at plural annular spacing thereabout.

40, A circular knitting machine according to claim 39,

wherein the airstream delivering means includes means for filtering

lint and debris from the alrstream
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"4, In a circular knitting machine having a plurality of

.’knitting needles mounted for vertical reciprocation in a rotating
CYlinder and a plurality of sinkers mounted radially outwardly
. about the cylinder for horizontal movement in Cooperation with.thé

needles during knitting of yarn into fabric, the juncture of said

needles and sinkers forming an annular space therebetween: |
means for maintaining the needles and sinkers

substantially clean from waste during knitting comprising:
an air chamber extending around the needle cylinder

and beneath the Sinkers;
said air éhamber having -an opening extending
annularly around the cylinder facing axially upwardly
adjacent the juncture of the needles and sinkers; and
means for introducing air under pressure into the
air chamber to cause it to flow axially alongside the
needles upwardly and outwardly through the annular space

between the needles and sinkers during knitting.
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1
MEANS AND METHOD FOR DETERRING LINT AND DEBRIS

ACCUMULATION ON THE KNITTING INSTRUMENTS OF A KNITTING MACHINE

a t ve o]

The present invention relates generally to circular knitting
and, more particula;ly, to the deterrence and prevention of lint
and debris accumulation in the area of the knitting elements of
such circular knitting machines.

One of the principal problems and concerns which has
historically plagued the textile industry is the generation of lint
and debris inherently caused by the handling and manipulation of
textile yarns and fibers at virtually all stages of textile yarn
and fabric forming operations. Such problems are particularly
acute in the production and handling of natural fibers such as
cotton which characteristically contain dust, debris, foreign
matter and like contaminants and moreover are by nature subject to
the release of fibrous lint when handled. The growing popularity
and usage of open-end spun yarns has contributed to these problems
because such yarns commonly contain a somewhat higher content of
contaminants than do ring-spun yarns. Such lint, debris and other’
: contaminants, once released from the yarns and constituent fibers,

tend to become airborne and ultimately settle on the textile
producing equipment. If not removed, the progressive accumulation
of such lint and debris will result in a gradual decrease in the
quality of the textile fabric being produced and will negatively
affect the proper operation and efficiency of the equipment,

ultimately resulting in equipment damage or failure.
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For example, in circular knitting machines, the lint, debris
and other contaminants naturally released during the normal
manipulation of the yarns being knitted tends to settle 1nto-the
slots of the needle cylinder and the associated dial, contributing
significantly to the wearing of the needles and sinkers, or other
knitting elements, and can significantly accelerate the wear of
these elements. Various techniques and devices have been developed
over the years to address these problems, but only with typically
modest levels of success and also with attendant disadvantages.
For example, conventional circular knitting machines are routinely
equipped with fans and other air blowing devices of differing
sorts, intended to slow the accumulation of lint and debris onto
the exposed surfaces of the machines. Such devices, however, do
not prevent lint accumulation and, more importantly, have limited
impact on deterring or slowing the accumulation of lint and debris
in the critical area of the cylinder and dial slots.

Hence, it is also commonplace conventionally to equip circular
knitting machines with so-called flushing devices which are
periodically actuated, typically at the completion of a roll of
fabric, to deliver a quantity of lubricating oil into the cylin?er
slots (and in some cases also into the dial slots) to flush away
accumulated lint and debris while at the same time contributing to
lubrication of the knitting elements. While such £flushing
operatjons are reasonably effective for their intended purpose,
flushing operations do not address the root problem of deterring or

preventing lint and debris accumulation. Also, flushing operations
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have the distinct disadvantage of solling a portion of the fabric,
necessitating that some quantity of the fabric be discarded as
waste. Also, the need to periodically flush the knitting machine
slots with oil contributes to the cost of operation of the
machines.

Summary of the Invention

It is accordingly a fundamental object of the present
invention to provide a means of deterring, and hopefully largely
preventing, the initial accumulation of lint, debris and other
contaminants in the critical area of the knitting elements of a
circular knitting machine, specifically, within the needle slots
and also within the dial slots. An ancillary object of the
invention is to reduce and possibly eliminate the need to flush the
cylinder and dial slots with oil. Ultimately, the object of the
preseht invention is to extend the useful life of the knitting
elements of circular knitting machines, improve the efficiency of
such machines, and reduce the attendant costs of operating such
machines.

Briefly summarized, the present invention contemplates that
these objects can be achieved by equipping a circular knitting
machine with a means by which a pressurized airstream can be
directed to flow through the annular spacing between the cylinder
and dial of such machines. More particularly, the present
invention is expected to be applicable to essentially any clrcular

knitting machine of the type having a cylinder and a concentric

-dial supported for unitary rotation on a statlionary frame.



REPLACEMENT SHEET

= 08 0CT 1897

Fundamentally, the present invention provides a means mounted to
the frame for defining an air chamber spanning between the cylinder
and the dial in communication with the annular spacing therebetween
énd an associated means for delivering a pressurized airstream into
the chamber to escape outwardly therefrom through the annular
spacing, thereby to deter accumulation of lint and debris on the
cylinder and the dial in such area.

As will be recognized by pexsons skilled in the art, such
circular knitting machines have the cylinder oriented in an upright
disposition with the dial located radially outwardly of the
cylinder such that the cylinder and dial rotate unitarily about a
substantially vertical axis. The machine frame characteristically
supports an annular arrangement of needle cams outwardly about the
cylinder on an annular frame element ox surface and, spaced
%hergabove, has another annular frame element, typically in the
form of a ring, supporting an annular arrangement of dial cams
concentric to and radially outwardly about the cylinder. Such
frame elements enable the air chamber to be conveniently created by
providing an annular wall extending about the circular knitting
machine vertically between the two annular frame elements so as to
define the annular air chamber outwardly of the needle cams and
beneath the dial and dial cams. As will be understood, the
knitting interaction between the needles of the cylinder and the
sinkers or other dial elements in the dial occurs at the area of
the annular spacing. Hence, the air flow of the pressurized air

delivered into the chamber escaping upwardly through the annular
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spacing serves throughout the knitting operation to substantially
counteract any tendency of lint, debris and other contaminants to
settle iﬁto the cylinder and dial slots with considerably gréater
éffectiveness than conventional fans, air blowing devices and
flushing egquipment.

Preferably, the annular wall defining the air chamber |is
fabricated of a series of adjoining wall elements, at least some of
which are slidable or otherwise movable to provide open access to
the cylinder and the dial as may be needed, for example, for
servicing. It is also preferred that the pressurized airstream be
delivered into the chamber at plural annular locations thereabout
to promote uniform pressurization throughout the entire annular
extent of the chamber and, in turn, a uniform annular air flow
upwardly through the spacing between the cylinder and the dial.
The airstream can be created in any conventional manner, one simple
and effective means being the use of a centrifugal air pump drawing
air from the ambient environment about the knitting machine. To
ensure that the airstream is substantially clean, i.e., generally
free of lint, debris and contaminants, so as not to contribute to
the problem sought to be avoided, the intake to the pump prefera?ly
is equipped with a filter bag to remove such materials from the
air. Optimally, the fan or other airstream generating device is
operated continuously throughout the operation of the knitting

machine.
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Brief Description of the Drawings
Fig. 1 is a perspective view of the operative knitting

components of a generally conventional circular knitting machine
which has been retrofitted to incorporate the improvement of the
present invention for deterring accumulation of lint,.debris_and
other contaminants onto such components; and

Fig. 2 is a vertical cross-sectional view taken through the
knitting components of the machine of Fig. 1 along line 2-2
thereof.
Detailed Description of the Preferred Embodiment

Referring now to the accompanying drawings, the improvement of
the present invention is depicted in one contemplated embodiment as
having been retrofitted to an existing circular knitting machine,
generally indicated at 10, of substantially c¢onventional
éonstruction. Of course, it is to be understood by those persons
skilied in the art that the present invention may be equally
adapted for retrofitting to other cdnventional forms of circular
knitting machines and, moreover, may also be well adapted to be
incorporated into new machines in the original manufacture thereof.’
All such variations, applications and potential embodiments of the
present invention are contemplated and intended to be within the
scope of the present invention.

With specific reference to the circular knitting machine 10
shown in the drawings, the machine basically comprises a statiohary
floor-standing frame 12 (only the portions of which support the

operative knitting components of the machine being shown)} on which
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a needle cylinder 14 and a dial 16 (see Fig. 2) are supported for
driven rotation to perform a conventional circular knitting
operation.

As 1Is conventional, the needle cylinder 14 is formed with a
plurality of axial needle slots 18 in egually spaced side-by-side
parallel relation about the entire outwardly facing cylindrical
surface of the cylinder 14. Knitting needles 20, typically latch-
type needles as shown in Fig. 2, are fitted slidably in the needle
slots 18 for vertical reciprocation during the rotation of the
cylinder 18. To control such needle reciprocation, the needles 20
are formed with control butts 22 which extend radially outwardly
from the cylinder slots 18 and are guided within an annular
trackway 24 defined by needle control cams 26 mounted on a
repeating series of cam support blocks 28 mounted on a horizontal
frame plate 30 of the machine frame 12 in closely spaced encircling
relation to the needle cylinder 14.

As is also conventional, the dial 16 comprises a ring-like
circular plate 32 rigidly mounted concentrically about the cylinder
14 at a close radially outward spacing thereto by a plurality of
connecting bars 34 affixed to the cylinder 14 between adjacent
slots 18 therecf at annular spécings about the cylinder 14 and
extending therefrom radially outwardly to the dial 16. In this
manner, the cylinder 14 and the dial 16 are rotated unitarily by
the cylinder drive (not shown). Similarly to the cylinder 14, the
upper radially extending surface of the dial 16 is formed with a

plurality of slots 36 formed at equal spacings about the entire
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annular extent of the dial surface in radial orientation with
respect to the cylinder 14, each dial slot 36 being located
intermediate an adjacent pair of the cylinder slots 18.' A
corresponding plurality of sinkers 38 (or another conventional form
of dial-mounted knitting elements) are slidably supported in the
dial slots 36 for knitting reciprocation radially toward and away
from the cylinder 14 in cooperation with the reciprocating needles
20 of the cylinder 14. For control of the radial reciprocation of
the sinkers 38, the shank of each sinker 38 is formed with an
upwardly projecting control butt 40 which follows a trackway 42
defined by a plurality of dial cams 44 supported in a circular
arrangement by a circular ring-like plate 46, sometimes commonly
referred to as the sinker cam ring, supported as part of the
machine frame 12 on a series of support legs 48 extending upwardly
from the horizontal frame plate 30 to support the plate 46 in
generally parallel vertically spaced relation to the frame plate
30. 1In this disposition, the circular plate 46 overlies the dial
16, with the dial cams 44 facing downwardly to act on the control
butts 40 of the sinkers 38.

As will thus be understood, the cylinder needles 20 are
continuously reciprocated upwardly and downwardly within their
respective cylinder slots 18, while similarly the dial sinkers 38
are continuously reciprocated radially inwardly and outwardly
within their respective dial slots 36, under the influence of the
cxlinder and dial cams 26,44 as the cylinder and dial 14,16 are

unitarily rotated by the cylinder drive, whereby the needles 20 and .
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sinkers 38 repetitively perform a cooperative knitting action on
yarns Y (Fig. 1) fed to the needles 20. The tubular knitted fabric
{not shown) thusly produced is withdrawn downwardly through the
interior of the cylinder 14 and wound in roll form on a take-up
mechanism {(also not shown) supported therebelow.

As thus far described, the individual components and operation
of the knitting machirie 10 are essentially conventional. Those
persons skilled in the art will recognize that the cylinder 14 and
the dial 16, particularly their respective needle and sinker slots
18,36, are particularly exposed and subject to the settlement and
accumulation thereon of lint, dust, debris, contaminants and the
like, both carried airborne in the ambient environment around the
knitting machine as a result of having been liberated during the
traveling movement and handling of the constituent yarns being
knitted and also liberated from the yarns at the precise location
and as a result of the knitting manipulation performed on the yarns
by the actions of the needles and sinkers. As already discussed
above, such debris settling within the cylinder and dial slots
18,36 contributes substantially to the increase of friction
generated by the continuous reciprocation of the needles 20 and
sinkers 38 within the slots 18,36 and acceiergtes dramatically the
wearing and ultimate failure of such knitting elements.

In accordance with the present invention, this problem is
addressed and substantially avoided by enclosing the area between
the two horizontal frame plates 30,46 by an annular wall

arrangemént, generally indicated at 50, radially outwardly thereof
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so as to define an annular air chamber 52 which can be pressurized
to cause an annular airstream to be continuously emitted upwardly
through the spacing 54 between the cylinder 14 and the dial 16 to
prevent dust, debris, lint and contaminants from settling onto the
knitting components in this area.

More particularly, the wall arrangement 56 basically comprises
a series of curved plates 56 supported in vertical disposition
between an annular channel element 58 mounted to the outward edge
of the circular frame plate 46 and a corresponding annular channel
element 60 mounted directly therebelow on the upward surface of the
frame plate 30. The adjacent end edges of the curved plates 56 are
partially overlapped with one another (see Fig. 1) so that the
curved plates 56 collectively serve to define a continuous annular
wall enclosing the annular chamber 52 between the plates 56, the
rieedle cam support blocks 28 and the two frame plates 30,46. By
utiliéing individual overlapping plates 56, the wall arrangement 50
advantageously enables essentially any one or more of the
individual plates 53 to be removed if and as necessary to perform
service on the operational elements enclosed within the air chamber
52.

At least one curved plate 56, and preferably two or more
annularly spaced ones of the curved plates 56, are formed
therethrough with a circular air passageway 62 in which a fitting
64 is fixed to communicate the passageway and the interior of the
alr chamber 52 with a flexible air supply hose 66 connected to the

fitting 64. The air supply hose 66 is connected to a source of
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clean pressurized air, which can be generated and supplied by any
of varilous possible conventional means. By way of example but
without limitation, the air supply hose or hoses 66 can- be
connected to a centrifugal air pump 68 (Fig. 2) situated adjacent
the circular knitting machine sé as to draw ambient air from the
area surrounding the knitting machine 10 and pump the air under
pressure through the hose or hoses 66 and into the air chambexr 52.
In such embodiment, it is highly preferred, if not nearly
essential, that the intake to the centrifugal air pump 68 be
equipped with a filter 70 so as to remove airborne lint, dust,
debris and contaminants from the air entering the pump. In the
preferred embodiment, at least two air supply hoses 66 are
connected to the pump 68, with the two hoses 66 in turn being
connected to curved plates 56 at diametrically opposite sides of
ﬁhe circular knitting machine 10 so as to achieve a substantially
uniform pressurization about the entire annular extent of the
chamber 52.

The operation and advantages of the present invention will
thus be readily understood. Optimally, the centrifugal air pump 68
is energized continuously thr&ughout the entire operation of Phe
circular knitting machine. Hence, the annular air chamber 52
remains continuously pressurized, with the pressurized air
delivered by the pump 68 having no means of escape from the air
chamber 52 other than upwardly through the narrow annular spacing
between the needle cylinder 14 and the dial 16, as signified in

Fig. 2 by the directional arrows A. .As the annular airstream A
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escapes upwardly through the narrow spacing 54, the force of the
airstream 54 is sufficient to blow any airborne 1lint, debris,
contaminants and the like away from the knitting area of the
interacting needles and sinkers 20,38 and thereby prevent such
materials from settling within the cylinder and dial slots 18,36 or
otherwise on the cylinder 14 and dial 16. At the same time, as the
escaping airstream A passes through the knitting area, the
airstream serves to carry away any lint, debris, contaminants and
the like liberated from the yarns by the knitting action of the
needles and sinkers, thereby additionally minimizing any potentjal
settlement and accumulation of these materials into the cylinder
and dial slots. An attendant advantage is that the airstream
assists in cooling the cylinder And dial slots and the knitting
elements, thereby improving lubrication and prolonging the life of
the knitting elements.

Apart from the advantage of limiting debris accumulation in
the critical knitting area of the knitting machine, the presént
invention also achieves several other attendant advantages. First,
with lint and debris accumulation in the cylinder slots being
substantially reduced, if not largely eliminated, the need to
periodically flush the needle slots with lubricating oil, as is
considered necessary under conventional wisdom, is significantly
reduced and it is contemplated under many circumstances can be
eliminated. Hence, the capital expenditure of equipping circular
knitting machines with flushing devices can be saved and the

continuing expense of purchasing flushing oil can be likewise
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avoided. While it will continue to be desirable to utilize oiling
devices for purposes of lubricating the needle and dial slots, the
volume of oil required can be limited to only that amount necessary
to achieve lubrication rather than the significantly greater amount
necessary to perform a flushing operation. Overall, the present
invention improves the cleanliness and operation of a circular
knitting machine while at the same time reducing the capital and
operating expenditures associated with such machines.

It will therefore be readily understood by those perxsons
skilled in the art that the present invention is gusceptible of a
broad utility and application. Many embodiments and adaptations of
the present invention other than those herein described, as well as
many variations, modifications and equivalent arrangements, will be
apparent from or reasonably suggested by the present invention and
the foregoing description thereof, without departing from the
substance or scope of the present invention. Accordingly, while
the present invention has been described herein in detail in

relation to its preferred embodiment, it is to be understood that

this disclosure is only illustrative and exemplary of the present’

invention and is made merely for purposes of providing a full and
enabling disclosure of the invention. The foregoing disclosure is
not intended or to be construed to limit the present invention or
otherwise to exclude any such other embodiments, adaptations,
variations, modifications and equivalent arrangements, the present
invention being limited only by the claims appended hereto and the

equivalents thereof.
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I Claim:

L. In a circular knitting machine having a stationary frame
supporting a cylinder and a concentric dial radially outwardly of
the cylinder with an annular spacing therebetween for unitary
rotation of the cylinder and dial relative to the frame to perform
fabric knitting operations, +the improvement comprising means
mounted to the frame for defining an air chamber spanning between
the cylinder and the dial in communication with the annular spacing
therebetween and means for delivering a pressurized airstream into
the chamber and outwardly therefrom through the annular spacing to
deter accumulation of lint and debris on the cylinder and the dial

in the area of the annular spacing therebetween.

2. The improvement in a circular knitting machine according

to claim 1, wherein the air chamber extends annularly abput the

.cylinder and the dial.

3. The improvement in a circular knitting machine according

- to claim 2, wherein the airstream delivering means is communicated

with the chamber at plural annular spacings thereabout.

4. The improvement in a circular knitting machine according

to claim 1, wherein the airstream delivering means is operative to

deliver a clean airstream generally free of lint and debris.
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5. The improvement in a circular knitting machine according
to claim 4, wherein the alrstream dellvering means includes means

for filtering lint and debris from the airstreaa.

6. The improvement in a circular knitting machine according
to claim 1, wherein the airstream delivering means is operative to
deliver the airstream substantxal y continuously during operation

of the knitting machine.

7. The improvement in a circular knitting machine according
to claim 1, wherein the air chamber defining means is openable for

access to the cylinder and dial.

8. In a circular knitting machine having a stationary frame
sﬁpporting an unright needle cylinder and a concentric sinker dial
radially out wardly of the cylinder with an annular spacing between
the cylinder and the dial for unitary rotation of the cylinder and
the dial relative to the frame about a substantially vertical axis
_.to perform fabric knitting operations, the frame having a first
:anﬁular frame element supporting an annular arrangement of needle
cams outwardly about the cylinder and a second annular frame
" element spaced thereabove supporting an annulax arrangement of
sinker cams radlally outwardly of the cylinder, the improvement
comprising means mounted between the first and second annular frame
elgménts for defining an annular air chamber spanning between tpe

_ cylinder and the dial in substantially continuous communication
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'with the annﬁlaz spacing therebetween and means for delivering a
substantially continuous pressurized airstream into the chamber and
upwardly therefrom through the anaular spacing to deter
accumulation of lint and debris on the cylinder and the dial in the

area of the annular spacing therebetween.

9. The improvement in a circular knitting machine according
to claim 8, wherein the airstream delivering means is communicated

with the chamber at plural annular spacings thereabout.

10. The improvement in a circular knitting machine according
to claim 8, wherein the airstream delivering means is operative to
deliver a clean airstream generally free of lint and debris.

~11. The improvement in a circular knitting machine according
to claim 10, wherein the airstream delivering means includes means

for filtering lint and debris from the airstream.

12. The improvement in a circular knitting machine according
) to claim 8, wherein the air chamber defining means is openable for

access:to the cylinder and dial.

O
13. fThe improvement in a circular knitting machine according
to claim 12, wherein the air chamber defining means comprises. a
series of adjoining wall elements at least some of which are

movable to provide access to the cylinder and the dial.
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14. In a circular knitting machine having a stationary frame
supporting a cylinder for rotatfon relative to the Eframe to perform
fabric knitting ope:atibns, the cylinder carrying a plurality of
axially resciprocable needles, the improvement comprising means
mounted to the frame for defining an air chamber annularly about
the cylinder and an annular opening closely adjacent the cylinder
facing axially alongside the needles thereof and means for
delivering a pressurized airstream into the chamber and outwardly
therafrom thréugh the annular opening to flow closely alangside the
needles in the direction of axial reciprocation thereof to deter
accumulation of lint and debris on the needle area of the cylinder.

15.. The improvement in a circular knitting machine according

.to claim 14, wherein the airstream delivering means is communicated

" with the chamber at plural annular spacings thereabout.

4§. The improvement in a circulax knitting machine according
to'claim 14 , wherein the airstream delivering means is operative to

deliver a clean airstream generally free of lint and debris.
17. The improvement in a circular knitting machine according

-

to claim 15, wherein the airstream delivering means includes means

for filtering lint and debfis from the alrstream.

-1§. The improvement in a circular knitting machine according
to claim 14, wherein the airstream delivering means is operative to
daTiver Lthe airstream substantially continuously during operation

of the knitting machine.
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15, The improvement in a circular knitting machine according

to @eldim 14, wherein the alr chamber defining means is openable for

access to the cylinder.

20, In a circular knitting machine having a rotatable
cylinder carrying a plurality of axially reciprocable knitting
iﬁstruments for performing fabric knitting operations, the
improvement comprising means for creating an annular airstream
flowing closely adjacent the cylinder in the dirgction of axial

- reciprocation of the knitting instruments to deter accumulation of

" 1lint and debris on the cylinder.

'21. The improvement in a circular knitting machine according
to ' claim 290, wherein the airstream creating means includes means

ffor directing the airstream axially relative tq the cylinder.
- 92, In a circular knitting machine having a statlonary frame

supporting a circular arrangement of knitting instruments for
rotation relative to the frame and for individual movement of the
knitting instruments in a common direction of knitting motion to
perform fabric knitting operations, the improvement comprising
: meéns mounted to the frame for defining a substantially enclosed
alir chamber annularly about the circular arrangement of knitting
| instruments and an annular opening closely adjacent and facing in
the direction of knitting motion of the knitting instruments and
means for delivering a pressurized airstream into the chamber and
outwardly therefrom through the annular opening to flow closely
alongside the knitting instruments in the direction of knitting"
motion thereof to deter accumulation of lint and debris on the

circular arrangement and the knittihg instruments thereof.
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23. The improvement in a circular knitting machine according
to claim 7, wherein the airstream delivering means is communicated

with the chamber at plural annular spacings thereabout
24 . The mevovement in a circular knitting machine according

to claim 22, wherein the alrstream delivering means is operative to

deliver a clean airstream generally free of lint and debris.

25. The improvement in a circular knitting machine according
to claim 24, wherein the airstream delivering means includes means

for filtering lint and debris from the airstream.

26. The improvement in a c¢ircular knitting machine according
to c¢laim .77, wherein the airstream delivering means is operative to
deliver the airstream substantially continuously during operation

of the knitting machine.

27~ The improvement in a circular knitting machine according
to claim :2y, wherein the air chamber defining means is openable for

access to the circular arrangement of knitting instruments.

28- In a knitting machine having -an arrangement of plural
,%knitting instruments disposed in adjacent side-by-side relation for
’ coéperative movement in a common direction of knitting motion to
perform tabric knitting operations, the improvement comprising
means for defining a substantially enclosed air chamber alongside
the arringement of plural knitting instruments and an elongate
. opening closely adjacent the knitting instruments and means for
delivering a pressurized airstream into the chamber and outwardly

therefrom through the elongate opening, the elongate opening being
oA
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oriented to face In the direction of knitting motion of the
knitting instruments to direct the airstream closely alongside the
knitting instruments in the direction of knitting motion thereof,
for deterring accumulétion of lint and debris on the arrangement

and the knitting instruments thereof.

2¢ . The improvement in a knitting machine according to claim
73 , wherein the airstream delivering means includes means for

filtering lint and debris from the airstream.

30. - A knitting machine according to claim 28, wherein the
airstream delivering means is operative to deliver the airstream
substantially continuously during operation of the knitting

" machine.

31, Ina méthod of circular knitting by rotating a circular
arrangement of knitting instruments while individually manipulating
 the knitting instruments-.in a common direction of knitting motion
..; &0 perform fabric knitting operations, the improvement comprising
‘ substantially enclosing an air chamber annularly about the circular
arrangement of knitting instruments, delivering a pressurized
" airstream into the chamber, and emitting the alrstream outwardly
'fgbm the chamber along substantially the entire annular extent
closely adjacent the knitting instruments to flow closely alongside
the knitting instruments in the direction of knitting motion
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therag
£ to deter accumulatian af lint and debris on tha circular

arrangement and the knltting instruments thereof.
32, The lmprovement in a circular knitting method according

1 ’ . , ; .
to claim 3] and further comprising filtering lint and debris from

the airstream.

33. The impravement in a circular knitting method according
1 3 . . L. R . . .
o claim 31 and further comprising delivering the airstream into

t hamb. i . . . ) .
he chamber continuously during operation of the knitting machine.

34, The improvement in a circular knitting method according
to claim 31 and further comprising dispesing the knitting
instruments in a cylindricgl' arrangement and manipulating the

fknitting instruments axially relative tao their cylindrical
arrangement, the emitting of the airstream comprising directing ﬁhe

aixstrsam to flow axially alongside the knitting instruments.
3s, In a method of knitting by providing a plurality of

knitting ingtruments arranged in adjacent side-by-side relation and
manipulating the knittingiinstruments éooperatively in a common

raction of knitﬁing metion to perform fabric knitting operations,
the improvement comprising substantially enclosing an air chamber
alongside the plural knitting instruments, del-vering a pressurized
airstream inte the chamber, and emitting the airstream outwardly
-from the chamber along substantially the entire extent closely
adjacent the knitting instruments to flow closely alongside the
knitting instruments in the common direction of motion thereof for
deterring accumulation of lint and debris on the knitting

instruments. —_—

This Sheet Fas Been Replaced

T

REPLACED

e ann A~ et e iR it S

’ THIS SHEET HAS BEEN



L T

08 OCT 1997

22

3§.; The improvement in a knitting method according to claim '
15 and further comp:ising filtaring Llint and debxis from the

alrstreanm.

37. The improvement in a knitting method according to claim
315 and further comprising delivering the aizstream inta the chambex

continuously during operation of the knitting machine.

*738.. In a circular knitting machine having a needle cylinde*
carrying a plurality of axially movable needles about the outward
circumferentlial periphery of the cylinder and a frame supporting
the cylinder in upright disposition for rotation to perform fabric

knitting operations, the improvement comprising means mounted on

the frame for definlng an annular alr chamber cutwardly about the
;cylinder and an annular opening facing generally axially upwardly
_.adjacent toe the ﬁeedles of.the cylinder, and means for delivering
a generally continuous pressurized alrstream into the chamber and
,ugéaxdly therefrom through the annular epening to flow alongside
the needles in the direction of axial movement thereof ta deter

accumulation of lint and debris on the cylinder and needles

the;eof.

3g. A circular knitting nachine according to claim .38,
wherein the airstream delivering means is communicated with the

<chamber at plural annular spacing thereabout.

40, A circular knitting machine *according to claim 39,

wherein the airstream delivering means includes means for filtering

fnt de from t a
lint and debzris rom he airstream This Sheet Has Been Replace
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"4y, In a circular knitting machine having a plurality of
fknitting needles mounted for vertical reciprocation in a rotating
cyiinder and a plurality of sinkers mounted radially outwardly
about the cylinder for horizontal movement in cooperation with.the
needles during knitting of yarn into fabric, the juncture of said
neédles and sinkers forming an annular space therebetween: |
means for maintaining the needles and sinkers

substantially clean from waste during knitting comprising:
an alr chamber extending around the needle cylinder

and beneath the sinkers;
said air éhamber having an opening extending
annularly around the cylinder facing axially upwardly
adjacent the juncture of the needles and sinkers; and
means for introducing air under pressure into the
air chamber to cause it to flow axially alongside the
- needles upwardly and outwardly through the annular space

between the needles and sinkers during knitting.
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MEANS AND METHOD FOR DETERRING LINT AND DEBRIS ACCUMULATION
ON THE KNITTING INSTRUMENTS OF A KNITTING MACHINE

REPLACEMENT SHEET
08 OCT 1997

Abstract of the Disclosure

The accumulation of lint, debris and other contaminants in the
needle and dial slots of a circular knitting machine can be
significantly reduced by encloéing an annular air chamber spanning
beﬁween the cylinder and dial and delivering a pressurized
airstream into the chamber. The airstream can necessarily escape
from the chamber only upwardly through the spacing between the
cylinder and dial where the airstream gerves to blow lint, debris
and contaminants away from the critical knitting elements ({(e.g.,
needles and sinkers) and prevent the accumulation of such materi&ls
within the cylinder and dial slots. The conventional need for

+flushing the cylinder slots can be reduced or eliminated.

Figure 2
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1. In a knitting machine having an arrangement of plural knitting insu;mnents
disposed in adjacent side-by-side relation for cooperative movement in a common
direction of knitting motion to perform fabric knitting operations, the improvement
comprising means for defining a substantially enclosed air chamber alongside the
arrangement of plural knitting instruments and an elongate opening closely adjacent the
knitting instruments and means for delivering a pressurized airstream into the chamber

‘and outwardly therefrom through the elongate opening, the elongate opening being

oriented to face in the direction of knitting motion of the knitting instruments to direct the
airstream closely alongside the knitting instruments in the direction of knitting motion
thereof, for deterring accumulation of lint and debris on the arrangement and the knitting
instruments thereof.

2. A knitting machine according to claim 1, wherein the airstream delivering
means is operative to deliver a clean airstream generally free of lint and debris.

3. A knitting machine according to claim 1, wherein the airstream delivering
means includes means for filtering lint and debris from the airstream.

4. A knitting machine according to claim 1, wherein the airstream delivering
means is operative to deliver the airstream substantially continuously during operation of
the knitting machine.

5. A knitting machine according to claim 1, wherein the airstream delivering
means is communicated with the chamber at plural spacings therealong.

6. A knitting machine according to claim 1, wherein the machine is a circular

- knitting machine having a stationary frame supporting a circular arrangement of knitting

instruments for rotation relative to the frame and for individual movement of the knitting
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instruments in a common direction of knitting motion to perform fabric knitting
operations.
7. A knitting machine according to claim 6, wherein the air chamber is

defined annularly about the circular arrangement of knitting instruments and the elongate

opening is defined as an annular opening closely adjacent and facing in the direction of

knitting motion of the knitting instruments.

8. A knitting machine according to claim 7, wherein the pressurized
airstream is delivered into the chamber and outwardly therefrom through the annular
opening to flow closely alongside the knitting instruments in the direction of knitting
motion thereof to deter accumulation of lint and debris on the circular arrangement and
the knitting instruments thereof.

9. A knitting machine according to claim 6, wherein the circular knitting
~ machine has a needle cylinder carrying a plurality of axially movable needles about the
outward circumferential periphery of the cylinder and a frame supporting the cylinder in
upright disposition for rotation to perform fabric knitting operations.

10. A knitting machine according to claim 9, wherein the air chamber is an
annular air chamber outwardly about the cylinder with an annular opening facing
generally axially upwardly adjacent to the needles of the cylinder.

11. . A knitting machine according to claim 10, wherein the pressurized
airstream is delivered into the chamber and upwardly therefrom through the annular
opening to flow alongside the needles in the direction of axial movement thereof to deter

. accumulation of lint and debris on the cylinder and needles thereof.

{
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12. A knitting machine according to claim 10, wherein the air chamber
defining means is openable for access to the cylinder.

13. A knitting machine according to claim 6, wherein a circular knitting
machine has a stationary frame supporting a.cylinder and a concentric dial radially
outwardly of the cylinder with an annular spacing therebetween for unitary rotation of the
cylinder and dial relative to the frame to perform fabric knitting operations.

14. A knitting machine according to claim 13, wherein the air chamber is
defined to span between the cylinder and the dial in communication with the annular
spacing therebetween and the pressurized airstream is delivered into the chamber and
outwardly therefrom through the annular spacing to deter accumulation of lint and debris
on the cylinder and the dial in the area of the annular spacing therebetween.

15. A knitting machine according to claim 14, wherein the air chamber
ex;ends annularly about the cylinder and the dial.

16. A knitting machine according to claim 9, wherein a plurality of sinkers are
mounted radially outwardly about the cylinder for horizontal movement in cooperation
with the needles during knitting of yarn into fabric, the juncture of said needles and
sinkers forming an annular space therebetween, the air chamber extends around the
needle cylinder and beneath the sinkers with an opening extending annularly around the
cylinder facing axially upwardly adjacent the juncture of the needles and sinkers, and the
preésurized airstream flows within the air chamber axially alongside the needles
upwardly and outwardly through the annular space between the needles and sinkers

during knitting.
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17. A knitting machine according to claim 13, wherein the needle cylinder is
supported by the frame in an upright disposition and the dial is a concentric sinker dial
radially outwardly of the cylinder, with the annular spacing formed between the cylinder
and the dial, for unitary rotation of the cylinder and the dial relative to the frame about a
substantially vertical axis. |

18. A knitting machine according to claim 17, wherein the frame has a first
annular frame element supporting an annular arrangement of needle cams outwardly
about the cylinder and a second annular frame element spaced thereabove supporting an
annular arrangement of sinker cams radially outwardly of the cylinder, the air chamber
defining means is mounted between the first and second annular frame. elements for
defining the annular air chamber spanning between the cylinder and the dial in
substantially continuous communication with the annular spacing therebetween, _and the
" pressurized airstream is delivered into the chamber and upwardly therefrom through the
annular spacing to deter accumulation of lint and debris on the cylinder and the dial in the
area of the annular spacing therebetween.

19. A knitting machine according to claim 13, wherein the air chamber
defining means is openable for access to the cylinder and dial.

20. A knitting machine according to claim 19, wherein the air chamber
defining means comprises a series of adjoining wall elements at least some of which are
movable to provide access to the cylinder and the dial.

21. In a circular knitting machine having a rotatable cylinder carrying a
" plurality of axially reciprocable knitting instruments for performing fabric knitting

operations, the improvement comprising means for creating an annular airstream flowing
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closely adjacent the cylinder in the direction of axial reciprocation of the knitting
instruments to deter accumulation of lint and debris on the cylinder.
22. A circular knitting machine according to claim 21, wherein the airstream

creating means includes means for directing the airstream axially relative to the cylinder.
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The accumulation of linﬁ, debris and other contaminants in the
needle and dial slots of a circular knitting machine can be
significantly reduced by enclosing an annular air chamber spanning
between the cylinder and -dial and delivering a pressurized
airstream into the chamber. The airstream can necessarily escape
from the chamber only upwardly through the spacing between the
¢ylinder and dial where the airstream serves to blow lint, debris
and contaminants away from the critical knitting elements (e.qg.,
needles and sinkers) and prevent the accumulation of such materials
within the cylinder and dial slots. The conventional need for

flushing the cylinder slots can be reduced or eliminated.

Figure 2



