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1
CIRCULAR KNITTING MACHINES FOR
PRODUCING A PATTERNED FABRIC

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to circular knitting machines
and more particularly to circular knitting machines
having.one ‘or more pattern wheels and needle asso-
ciated jacks. :

2. Description of Prior Art

Circular knitting machines capable of producing pat-

terns in a fabric with fewer Jacquard mechanisms than '

the number of feeds on the machines are known in the
art, one machine capable of producing different de-
signs with fewer patterning units than the number of
feeds being shown for example in the U. S. Pat. No.
3,464,234 of Frederick H. Carrotte issued Sept. 2,
1969. Our invention is directed to another such ma-
chine and is simplier in construction, more economical
to manufacture and more reliable in operation than any
known existing design.

SUMMARY OF THE INVENTION

The machine of the invention includes one or more
feeds for which pattern wheels are provided to selec-
tively raise knitting needles to knit positions, and in-
cludes other feeds not having pattern wheels. Two-
position jacks are provided for the knitting needles of
the machine and cams are provided for controlling the
positions of the jacks. In one position of the jacks, asso-
ciated needles are lifted-by raise cams to knit positions
at non-pattern wheel feeds, and in another position, the

_associated needles welt at such feeds. The cams for
controlling the positions of the jacks include adjustable
members which may be set to cause needles at each
non-pattern wheel feed to duplicate or reverse the knit-
ting action of the needles at the adjacent preceding
feed whether. the preceding feed is a pattern wheel or
a non-pattern wheel feed. :

'DESCRIPTION OF THE DRAWINGS

FIG. 1 is a somewhat diagrammatic perspective view
showing a pattern wheél cam section and cooperating
needles all according to the invention;

FIG. 1a is-a somewhat diagrammatic perspective
view showing the lower portion of the cam section of
FIG. 1 and a cooperating needle;

FIG. 2 is a side view showing the pattern wheel cam
section of FIG. 1, :

FIG: 3 is a fragmentary side elevational view showing
a needle and associated jack-according to the inven-
tion;

FIG. 4 is a somewhat diagrammatic perspective view
showing a plurality of cam sections and cooperating
needles all according to the invention for use on a cir-
cular knitting machine;

FIG. 4a is'a somewhat diagrammatic perspective
view showing the lower portion of one of the cam sec-
tions of FIG. 4 and a cooperating needle;

FIG. 4b. is a somewhat diagrammatic perspective
view showirig the lower portion of another of the cam
sections of FIG. 4 and a cooperating needle.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 1 of the drawings, reference char-
acter 10 designates a cam section according to the in-
vention, including a raise cam 12, a guard cam 14, a
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wing cam 16 and stitch cam 18 which correspond in
construction and function to needle actuating cams
shown for example in U. S. Pat. No. 3,513,666 issued
May 26, 1970. Reference characters 20, 22, 24 and 26
designate a jack actuating cam, a raise cam, a jack pro-
gramming cam and a jack clearing cam respectively.
The jack programming cam 24 and jack clearing cam
26 are shown in FIG. 1 in active and inactive positions
respectively, however, both such cams are movable be-
tween active and inactive positions. A screw 28 having
a threaded connection with the cam 24, when turned
in one direction retracts the cam against the bias of a
spring 30 to move the cam into its inactive position,
and when turned in the other direction advances the
cam to its active position. Similarly a screw 32 having
a threaded connection with cam 26 may be turned to
advance the cam 26 to its active position or to retract
the cam against the bias of a spring 34 to an inactive
position. '

Cam section 10 is shown ‘with- a pattern: wheel 36
mounted thereon, the. pattern ‘wheel being rotatable
about its central axis and including high jacks 38 in cer-
tain of the slots 40 of the wheel for raising selected
knitting needles to’ knit ‘positions. Although ‘a pattern
wheel is shown for the cam section 10 it is to be under-
stood that in a circular knitting machine according to
the invertion, which machine would have numerous
cam sections, not all of the cam sections would have
pattern wheels. Each of one or more cam sections, but
less than all, would be provided with a pattern wheel
according to patterning requirements. In fact, a pri-
mary object of the invention. is the provision of a pat-
tern wheel machine capable of knitting patterns in a
fabric with fewer pattern wheels than heretofore re-
quired. ‘

Reference character 424 (FIGS. 1 and 3), designates
a needle according to the invention having an upper
butt 44a to.cooperate with pattern wheels. a lower butt
464 to cooperate with needle controlling cams, and a
jack 48a pivotally mounted at 50a. The jack 48q
includes lugs 52a and 54a, and is movable between po-
sitions’' A and B. The needle 42q is shown in different
positions in.the cam section 10 of FIG.: 1, consistent
with the motion of needles relative to the cam section
10 in the direction indicated and with the needle 424
being raised by pattern wheel 36. Another needle 425
identical to needle 42a is also shown in cam section 10
(FIGS. 1 and 1a) but in positions assumed by a needle
when not raised by the pattern wheel. The needles 424
and 42b are both shown with their jacks initially in the
A position, since, as will be explained hereinafter, this
is the position in which jacks are disposed when needles
enter a cam section that includes a pattern wheel in a
machine provided with pattern wheel and non-pattern
wheel cam sections according to the invention.

All needles are raised by raise cam 12 acting on the
lower needle butt and the selected needles such as nee-
dle 424 are then further raised to a knit position by the
pattern wheel 36. As needle 42a is raised by the pattern
wheel, lug 54a of jack 48a comes into contact with cam
20 and the jack is moved by the cam 20 to position B,
The needle 42a after being raised to the knit position
moves horizontally for a time and programming cam 24
acts on lug §2a to return jack 48a to position A which
is'the position of the jack as the needle is moved down
by engagement of the lower needle butt 44a with stitch
cam 18 and when needle 424 leaves the cam section.
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- As needle 42b moves through cam section 10, lug 54b
of the jack 48b contacts programming cam 24 and the
Jjack is moved to the aforesaid B position wherein lug
§2q is in an extended position with respect to the nee-
dle 42b. The needle 42b leaves cam section 10 with the
jack 48b in the B position.

With the programming cam 24 disposed in an inac-
tive position such that it cannot contact lug 52a of jack
48a on needle 42a or lug 54b, of jack 48b on needle
42b, and assuming the clearing cam 26 is in its inactive
position, needle 42a would leave cam section 10 with
jack 484 in the B position and needle 42b would leave
cam section 10 with jack 48b in the A position, that is,
in positions reversed from that resulting when the pro-
gramming cam 24 is in its active position. Neither the
raise cam 22 nor the clearing cam 26 is required in cam
section 10, however, in other like cam sections without
pattern wheels for use in a circular knitting machine in
accordance with the invention, raise cams correspond-
ing to the raise cam 22 are required, and a clearing cam
is required for use in conjunction with a programming
cam in the last non-pattern wheel cam section encoun-
tered by needles before a pattern wheel cam section.
However, identical cams are preferably provided for all
cam sections to render the cam sections interchange-
able. )

Needles may enter a non-pattern wheel cam section
with jacks in ejther the A position or B position, and the
raise cam in such non-pattern wheel cam section en-

gages the lower lugs of jacks in the B position and raises

associated needles to knit positions. A clearing cam
and programming cam in active positions in the last en-
countered non-pattern wheel cam section before a pat-
tern-wheel cam section assures that the jacks of all nee-
dles enter the pattern wheel cam section in position A.

In FIG. 4 may be seen one example of the order in
which pattern wheel and non-pattern wheel cam sec-
tions according to the invention may be arranged in a
circular knitting machine around a needle carrying cyl-
inder in relation to yarns such as yarns 60, 62, 64 and
66 defining feeds successively encountered by needles
such as the needles 684 through 68r moving relative to
the cam sections in the direction indicated. The basic
unit in such arrangement is a pattern wheel cam section
10A followed in the direction of motion of needles rela-
tive to the cam section by two non-pattern wheel cam
sections 10B and 10C. Such basic unit would be re-
peated around the cylinder of the machine, the non-
pattern wheel cam section 10C being followed by a pat-
tern wheel cam section 10D and the cam section 10D
being followed by two non-pattern wheel cam sections
{not shown), and so on.

In the pattern wheel cam section 10A, the program-
ming cam 24A and clearing cam 26A are shown in in-
active positions so that néeedles raised in cam section
10A by pattern wheel 36A leave the cam section with
their associated jacks in the B position and non-
selected needles leave the section in the A position.
Jacks in the B position engage the raise cam 22B in cam
section 10B so that the needles raised in cam section
10A by the pattern wheel are raised again in section
10B by the cam 22B. The jacks in position A miss the
cam 22B and the associated needles which welted in
cam'section A, therefore, also welt in cam section 10B.
In non-pattern wheel cam section 10B the program-
ming cam 24B and clearing cam 26B are shown in ac-
tive and inactive positions respectively. The jacks in
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position B are moved to position A by programming
cam 24B and the associated needles leave cam section
10B with their jacks in position A. the jacks in position
A are reversed to position B by the programming cam
24B and the associated needles, therefore, leave can
section 10B in position B. Since the jack positions of all
needles are reversed in cam section 10B, the knitting
action of the needles is reversed in 10C, that is, the nee-
dles which knit and welted in 10A and 10B welt and
knit respectively in 10C. In the last cam section en-
countered by needles before a pattern wheel cam sec-
tion the programming cam and clearing cam are dis-
posed in active positions as shown for the cams 24C
and 26C respectively such that cam 24C may act on the
Jjacks of raised needles with jacks in position B to move
them to position A, and such that the cam 26C is avail-
able to reverse to position A the jacks of welting nee-
dles moved to position B by cam 24C. The needles,
therefore, enter the pattern wheel cam section 10D
with their jacks in the A position.

In describing the invention it is to be understood that
the words which have been used are words of descrip-
tion rather than of limitation, and that changes within
the purview of the appended claims may be made with-
out departing from the true scope and spirit of the in-
vention.

What is claimed is:

1. In a multi-feed circular knitting machine, the com-
bination .comprising a plurality of needles; jacks
mounted pivotally in the needles and each movable
into one position or another; a pattern wheel at each of
one or more feeds at least one butt on each of said nee-
dles selectively engageable with said pattern wheel for
raising a jack 18 pivoted on each needle in the Paipke
machine is selectively presented to cams 30 and 32 at
a feed for jack and needle raising. Selected needles to
knit positions, said machine also including feeds with-
out pattern wheels; jack engageable cam means at non-
pattern wheel feeds to contact jacks in said one posi-
tion and thereby raise associated needles to knit posi-
tions at said non-pattern wheel feeds; and other jack
engageable cam means for selectively positioning jacks
in advance of each non-pattern wheel feed to predeter-
mine the needles to be raised at the non-pattern wheel
feeds. ‘

2. The combination of claim 1 wherein said other
jack engageable cam means includes programming
cams for moving the jacks of needles raised to knit po-
sitions into the said another position and the jacks of
other needles into the said one position in advance of
non-pattern wheel feeds.

3. The combination of-claim 2 wherein the program-
ming cams are movable between active and inactive
positions.

4. The combination of claim 3 wherein the jack en-
gageable needle raising cam means is also provided at
pattern wheel feeds, and including jack clearing cams
which together with programming cams in active posi-
tions move all jacks into said another position in ad-
vance of each pattern wheel feed.

5. The combination of claim 1 wherein there is a pat-
tern wheel at each of a plurality of feeds and each such
pattern wheel feed is followed in the direction of mo-
tion of needles relative to the cam means by one or

more feeds without pattern wheels.
* * * * *
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