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(54) IMPROVEMENTS IN OR RELATING TO KNITTING MACHINES

an We, MACCHINE TesSILT CIRCOLARI
MATEC S.p.A., an Italian body corporate, of
1 Via Marche, Rome, Italy, do hereby declare
the invention, for which we pray that a patent
may be granted to us, and the method by
which it is to be performed, to be particularly
described in and by the following statement:—

The present invention relates to knitting
machines, and more particularly to circular
knitting machines, for example for knitting
hosiery. o '

There have been proposed circular knitting
machines having rocking selector jacks, selec-
ted ones of which are raised by a raising cam
so0 as to raise the associated needles. The other
jacks are free to move vertically within
the respective grooves of the needle cylinder
and in order to prevent unintentional raising
of these jacks, and thus erroneous actuation of
the associated needles, each of the jacks is
curved along its length so that it bears against
the sides of the groove. The friction produced
between the jacks and the sides of the cylinder
grooves acts to resist unintentional raising of
those jacks which are not selected to be raised
by the raising cam. . .

This previously proposed arrangement is;
however, not entirely satisfactoty at increased
rotational speeds of the needle cylinder, since
the friction between the jacks and the sides of
the grooves leads to a heating effect, and the
frictional forces are insufficient to ensure that
none of the non-selected jacks are raised
under the effect of the incidental forces which
may arise at increased speeds.

According to the invention, there is pro-
vided a circular knitting machine comprising
rocking selector jacks having butts including
selection butts, needles associated with the
jacks, means co-operating with the selection
butts to provide a selection of said selector
jacks, a first, raising, cam for raising the
selected jacks whereby the associated needles
are raised in a zone to take a yarn, and a
second cam located in correspondence of said

* raising zone, said second cam having a lower

50.

profile extending parallel to the trajectory of
the jacks which have not been raised by the
raising.cam, said lower profile of the second
cam being arranged to co-operate with a butt

" of the latter jacks to prevent unintentional

raising thereof and the second cam having a
forward end portion including an entry pro-
file which is inclined to the radial direction of
the cylinder, and the second cam being re-
siliently biased towards the needle cylinder
whereby the second cam can be displaced
away from the cylinder against said bias, by a
said butt of a jack which has been raised, un-
intentionally, prior to reaching the second
cam.

Further according to the invention, there is
provided a circular knitting machine com-
prising a needle cylinder, rocking selector
jacks carried by the needle cylinder, said
Jjacks having butts including selection butts,
needles carried by the needle cylinder and
associated with the selector butts, thrust
means arranged to act on the selection butts
to provide a selection of said selector jacks, a
first, raising, cam for raising selected ones of
the jacks in accordance with the selection
determined by the thrust means whereby the
associated needles are raised in a zone to take
a yarn, means defining a guide track having a
lower profile which co-operates with a butt of
the jacks, said lower profile of the guide track
having a concave portion in the raising zone
and which follows the trajectory of the butts
of the raised jacks, and a second cam located
in correspondence of said raising zone, said
second cam having a lower profile extending
parallel to the trajectory of those jacks which
have not been raised by the raising cam, said
lower profile of the second cam being arranged
to co-operate with a butt of the latter jacks to
prevent unintentional raising thereof and the
second cam having a forward end portion
including an entry profile which is inclined to
the radial direction of the cylinder, and the
second cam being resiliently biased towards
the needle cylinder whereby the second cam
can be displaced away from the cylinder
against said bias, by a said butt of a jack which
has been raised, unintentionally, prior :to
reaching the second cam. .

"An embodiment of the invention will now
be described, by way of example, only, with
reference to the accompanying diagrammatic
drawings, in which:

* Figure 1 is a schematic developed view of a
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cam shell of a circular knitting machine in
accordance with the invention;

Figure 2 is a section taken on line II-1I of
Figure 1 and showing a selector jack in a
lowered and a raised position; and

Figure 3 is a plan view taken on line III—
III of Figure 1. ]

There is shown in the accompanying
drawings a needle cylinder 1 having longi-
tudinal grooves, the cylinder rotating in a
direction indicated by the arrow f; in Figure 1.
The upper parts of the grooves accommodate
the needles and the lower parts of these
grooves accommodate selectors 3 in the form
of rocking jacks. In particular, in Figure 2, a
lowered jack and a raised jack 3 are shown.
The jacks 3 have an upper end 3A dlrectly or
indirectly acting on the needles to raise them,
a guide butt 3B, an area 3C without any butts
a series of removable butts 3E, and a lower
end butt 3F. The butts 3E co-operate with
levers 5 of a row of selectively insertable
thrust levers whereby certain of the jacks 3 are
thrust into their associated cylinder grooves
as will be described hereinafter.

Below and above the row of levers 5 there is
provided a lower guide track 7 and an upper
guide track 9. The upper track 9 has a con-
cave portion 9A in correspondence of a rais-
ing zone for the jacks 3 and the needles 1 and
this concave portion follows the trajectory of
the butts 3B of the raised jacks. The portion
of the trajectory followed by the butts of the
raised needles is denoted by T! and the raised
needles pick up the yarn at a feed indicated at
A. It will be noted that in Figure 1, after the
portion T* in the direction of movement of
the needle cylinder there is a lowering or
stitch-forming cam 12 with a corresponding
counter-cam 12A. 112 and 112A indicate
cams, corresponding to the cams 12 and 12A
and associated with a working zone anda yarn
feed preceding the feed marked at A.

In the raising zone, the track 7 is provided
with a cam 16 which acts on the butts 3F of
those jacks which are not urged by one of
the levers 5 into its associated groove in the
needle cylinder. More particularly each of the
jacks 3 can be rocked in its own plane, that is
4 plane diametral to the cylinder 1, about a
pont 30. The lower end of each of the jacks
3 is normally urged radially outwardly from
its associated cylinder groove by the action of
a cam 6 which acts on the inner edge of the
jack. The action of the cam 6 is interrupted
immediately before the selection levers 5, in
such a manner as to allow those levers 5 which
are selected to co-operate with selected butts
3E to urge inwardly into the cylinder grooves
the lower end portion of those jacks which are
not to be raised in the raising zone. Those
jacks which are to be raised (that is the
“selected” jacks) are not engaged by the

.1 levers 5, whereby the lower end portions of

these jacks continue to project from the

cylinder grooves so that their butts 3F can
engage and be raised by the cam 16 so as to
raise the associated needles onto the. portion
T? of the trajectory T.

The butts 3F of the raised jacks 3 remain
engaged with the cam 16 and the butts 3B of

70

these jacks are engaged with the portion 9A of " : ;

the track 9. In contrast, the jacks 3 which are
not raised by the cam 16 remain free within
the grooves and are able to move vertically in
the space defined by the concave portion 9A.
This possibility of movement may lead to
drawbacks, especially at high cylinder speeds,
because even small incidental forces may be
sufficient to cause an unintentional raising of
these jacks, and thus of the correspondmg
needles.

In the arrangement shown in the drawmgs
in order to avoid unintentional raising of the
jacks which are not raised by the cam 16,
there is provided in correspondence of the
concave portion 9A, a cam 20 which extends
parallel to the track 7 and acts onthe butts 3B
of those jacks which are not raiséd by the
cam 16 so as to prevent positively these
jacks from being raised. The cam 20 does not
obstruct the raising of the other jacks which
are intended to be raised, since the butts 3B
of these jacks pass over the forward end
portion 20A of the cam 20, which is appro-
priately chamfered on its upper surface. This
end portion of the cam 20 also has a radially-
inclined entry profile 20B which is engaged by
the butts 3B of any jacks which may have
been raised unintentionally by a short distance
before reaching the cam 20. The cam 20 is
pivotally mounted on a pin 22 (Figure 3) and
is pivotally biased by means of a spring 24 in
the direction of the arrow ff, that is radially
towards the cylinder 1, against a stop which
defines the normal position of the cam 20
with respect to its support 26, the spring 24
being interposed between the cam 20 and the
support 26. If any of the jacks has been raised
unintentionally before reaching the cam 20,
the butt 3B of this jack will engage the profile
20B and pivot the cam 20 outwardly against
the bias of the spring 24 thus preventing this
butt from being jammed against the cam 20
which could lead to a breakdown. This move-
ment of the cam 20 may be used to operate a
microswitch 28 in order to stop the machine.

Once the butts 3B of the jacks 3 which
have not been raised, have engaged the lower
profile of the cam 20 these jacks cannot be
unintentionally raised.

Although in the arrangement particularly
described, each jack has a zone 3C without
butts which separates the butt 3B from the
butts 3E, if the butt 3B is substantially longer
than the butts 3E, it may be possible to dis-
pense with the butt-free zone 3C, so that the
butt 3B is immediately adjacent the butts 3E;
in this case, the cam 20 will act on the pro-
jecting distal end of the butt 3B.
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WHAT WE CLAIM 1S:—

1. A circular knitting machine comprising
rocking selector jacks having butts including
selection butts, needles associated with the
jacks, means co-operating with the selection
butts to provide a selection of said selector
jacks, a first, raising, cam for raising the
selected jacks whereby the associated needles
are raised in a zone to take a yarn, and a
second cam located in correspondence of said
raising zone, said second cam having a lower
profile extending parallel to the trajectory of
the jacks which have not been raised by the
rasing cam, said lower profile of the second
cam being arranged to co-operate with a butt
of the latter jacks to prevent unintentional
raising thereof and the second cam having a
forward end portion including an entry pro-
file which is inclined to the radial direction of
the cylinder, and the second cam being
resiliently biased towards the needle cylinder
whereby the second cam can bedisplaced away
from the cylinder against said bias, by a said
butt of a jack which has been raised, unin-
tentionally, prior to reaching the second cam.

2. A circular knitting machine comprising
a needle cylinder, rocking selector jacks
carried by the needle cylinder, said jacks hav-
ing butts including selection butts, needles
carried by the needle cylinder and associated
with the selector butts, thrust means arranged
to act on the selection butts to provide a
selection of said selector jacks, a first, raising,
cam for raising selected ones of the jacks in
accordance with the selection determined by
the thrust means whereby the associated
needles are raised in a zone to take a yarn,
means defining a guide track having a lower
profile which co-operates with a butt of the
jacks, said lower profile of the guide track
having a concave portion in the raising zone

and which follows the trajectory of the butts of
the raised jacks, and a second cam located in
correspondence of said raising zone, said
second cam having a lower profile extending
parallel to the trajectory of those jacks which
have not been raised by the raising cam, said
lower profile of the second cambeing arranged
to co-operate with a butt of the latter jacks to
prevent unintentional raising thereof and the
second cam having a forward end portion in-
cluding an entry profile which is inclined to
the radial direction of the cylinder, and the
second cam being resiliently biased towards
the needle cylinder whereby the sedond cam
can be displaced away from the cylinder
against said bias, by a said butt of a jack which
has been raised, unintentionally, prior to
reaching the second cam.

3. A knitting machine according to claim
2, wherein in each said jack, the said butt
arranged to co-operate with the lower profile
of the second cam is located adjacent zones
of the jack free from other butts.

4. A knitting machine according to claim
2, wherein in each said jack, the said butt
arranged to co-operate with the lower profile
of the second cam is longer than the butts
adjacent thereto.

5. A knitting machine according to any
one of claims 1 to 4, further comprising stop
switch means actuable in response to dis-
placement of the second cam away from the
cylinder, whereby to stop the machine.

6. A knitting machine substantially as
hereinbefore described with reference to the
accompanying drawings.

MATHISEN, MACARA & CO.,
Chartered Patent Agents,
Lyon House, Lyon Road

Harrow, Middlesex, HA1 2ET.
Agents for the Applicants.

Printed for Her Majesty’s Stationery Office by Burgess & Son (Abingdon), Ltd.—1980,
Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.

45

50

55

60

65

70

75



1582086 COMPLETE SPECIFICATION

This drawing Is a reproduction of
3 SHEETS the Original on a reduced scale

Sheet 1

~——]

)lll

WM///L/@/MM////@/4

=/



S LS LSS L

p—

1582086 COMPLETE SPECIFICATION

This drawing is a reproduction of
3 SHEETS the Orlglnalhon tazreduced scale
ee

134
204
. = '
L =
o
20
g3
3F
16




1582086
3 SHEETS

COMPLETE SPECIFICATION

This drawing is a reproduction of
the Original on a reduced scale
Sheet 3

< \@
e\
\ O X 2
/ 20 /




