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(571 ABSTRACT

In a knitting machine in which sequential operation of
needles takes place in successively opposite directions

along at least one row of needles and there is at least

one presser foot to press down loops held on the nee-

dles and arranged to move along the row of needles in

synchronism with operation thereof, the improvement

wherein changeover movement of the presser foot

from a position appropriate for movement in one di-

rection along the row of needles to a position appro-

priate for movement along the row in the 6pposite di- .
rection is carried out partly whilst the presser foot is

completing its movement to the end of its movement

along the row in one direction and partly whilst it is

commencing its return movement.

2 Claims, 4 Drawing Figures
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1
KNITTING MACHINES

This invention relates to a knitting machine having
independently operable needles in which sequential op-
eration of needles takes place in successively opposite
directions along at least one row of needles. The inven-
tion is concerned with such machines which include an
element which is arranged to be moved along a row of
needles in synchronism with the actuation of the nee-
dles and to press down on the knitted loops in such a
way as to hold the loops fitmly on the needle shanks as
the needles rise and fall. The element, which will be re-
ferred to in this specification as a presser foot, can be
arranged to serve in place of a conventional takedown
mechanism. In a knitting machine having straight nee-
dle beds, and needles operated by cams mounted in
cam boxes, and in which sequential operation of nee-
dles in successively opposite directions along the nee-
die beds is achieved by reciprocation of the cam boxes
along the needle beds, the presser foot is normally car-
ried on a support mounted on the cam box carriage, buit
may be mounted on a centre rail on machines with no
carriage bow. Usually, two presser feet are associated
with each cam system, a different one of the presser
feet being arranged to be operative for traverses of the
cam box in different directions. A mechanism is incor-
porated in the machine to move the presser feet alter-
nately into ‘and out of the operative position.

It is, however, possible to have only one presser foot
associated with each cam system and to change the po-
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foot is required to be operative and part during return
movement of the support over the overrun distance.

The change-over movement of the presser foot may
be effected by sliders movable on the said support by
stops and catches fixed on the knitting machine and co-
operating with abutments on the sliders at the end of
each traverse of the support along the needle beds.

The invention will be further described, by way of ex-
ample, with reference to the accompanymg drawings in
which

FIGS. 1A, 1B and IC are exploded isometric views,

- partly sectioned and with some parts cut away, of the
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sition of this single presser foot at the end of each tra- -

verse of the cam boxes so that it can be operative in
both directions of traverse.

A common method - of achieving movement of
presser feet between operative and non-operative posi-
tions has been by an overrunning movement of the
presser feet support beyond the length of needle bed
over which a presser foot is required to be operative.
During overrunning movement of the support a mecha-
nism is arranged to operate to change the positions of
the two presser feet, or to move a single presser foot to
anew position. The length of overrun required to effect
this movement adds to the total distance over which the
cam box must be moved to achieve a given width of
knitting and thus reduces the number of traverses
which can be completed in a given time.

If the speed at which the change-over movement is
carried out is increased in order to reduce the length of
overrun required to carry out the movement, difficul-
ties can arise because of the increased accelerations in-
volved and, in the case of pivotally mounted feet, the
increased centripetal forces arising.

This invention seeks to reduce the length of overrun

- required to carry out change-over of a presser foot by
an arrangement not requiring an increased speed of
change-over movement. If the length of overrun is re-
duced, the possible width of knitting which can be
achieved on a given machine is increased and, on a ma-
chine on which the length of the cam box traverse can
be reduced, the number of cam box traverses which
can be carried out in a given time can be increased.

According to this invention, in a knitting machine in
which sequential operation of needles takes place in
successively opposite directions along at least one row
of needles, part of the change-over movement of a
presser foot is effected during overrunning movenient
of a support therefor beyond a point where the presser
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lefthand portion, the central portion and the right-hand
portion, respectively, of a presser feet support for a flat
V-bed knitting machine according to the invention, the
three Figures together showing the entire presser feet
support,

FIG. 2 is an isometric view illustrating an alternative
arrangement for a catch in a presser feet support simi-
lar to that of FIGS. 1A-1C.

The presser feet support 9 shown in FIGS. 1A-1C is
adapted for mounting above the cam boxes of a V-flat
knitting machine, for example on cross-members 10 ex-
tending between and secured to the cam boxes (not
shown). The support thus reciprocates along the needle
beds of the machine together with the cam boxes carry-
ing presser feet 11, 12, 13 and 14 with it. The presser
feet are arranged in two pairs 11, 12 and 13, 14, each
pair being arranged for cooperation with a separate
cam system. The arrangement is therefore suitable for
a double system V-flat machine. =~

The support comprises two plates 15 and 18 secured
to the cross-members 10 by brackets 17 (one of which
is not shown). An additional plate 16 is secured by
screws and dowels (not shown) to the plate 18. The
plate 18 is recessed and in the channel 19 thus formed
between the plates 15 and 18 is located a slider 22 to
one side of which are fixed shoes 23 engaged in a guide-
way 24 constituted by a recess in the plate 15. The
plate 16 is also recessed and in the channel 20 thus
formed between the plates 16 and 18 is located a slider
25, having shoes 21 fixed to it and which are engaged
in a guideway 33 constituted by a recess in the plate 16
extending, as does the guideway 24, longitudinally of
the support. As will be explained below, the sliders 22
and 25 carry abutments which cooperate with fixed
stops and catches on the machine so that the movement
of the support relative to the stops.and catches in the
end regions of the reciprocating movement of the cam
boxes causes movement of the sliders on the support.
A gear train, as will also be explained below, translates
this movement into movement of the presser feet.

The presser feet are carried in pairs 11, 12 and 13,
14 on rigid arms 27 and 28 having extensions 29 and
30, respectively, which are constituted by flexible strips
of beryllium-copper alloy. The arms 27 and 28 are piv-
oted at 31 and 32, respectively, between depending
portions 35 and 36 of the plates 15 and 18. Studs 37,
38, 39 and 40 are secured to and extend between the
portions 35 and 36 and serve as stops limiting the pivot-
ing movement of the arms 27 and 28. At their upper
ends the arms 27 and 28 are bifurcated to form V-
shaped portions having side parts 43, 44 and 45, 46, re-
spectively. A slot 47 or 48 extends from the apex of
each V-shaped portion in the direction longitudinally
of the associated arm. .
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The arms 27 and 28 are shown in FIG. 1B in positions
which put the presser feet 11 and 13 in the operative
positions for movement of the support'9 in the direc-
tion from left to right along the needle beds (not

shown) in FIGS. 1A-1C. Movement of the arms 27 and -

28 between the positions shown in FIG. 1B and the po-
sitions in which the presser feet 12 and 14 are operative
is achieved by means of a further slider 51. The slider
51 is mounted between the plate 15 and the plate 18 for
sliding movement longitudinally of the support 9. It is

gunded by shoes 54 secured to the slider and engaged“

in a guideway 55 formed in the plate 15.

Projecting from the side of the slider 51 remote from
the observer, in FIG. 1B, and at the lower edge of the
slider, are two pins 57 and 58 which coopérate with the
upper V-shaped ends of the arms 27 and 28. The pin
57 is located further to the right in FIG. 1B in relation
to its associated arm 27 then the pin 58 in relation to
its associated arm 28. The changeover movement of

the arms caused by the pins 57 and 58, as will be de--

scribed below, is thus staggered so that the arm 27 piv-
ots in advance of the arm 28 from the position shown
in FIG. 1B, thus avoiding clashing of the presser feet 12
and 13. When a changeover is made to bring the
presser feet 12 and 14 out of the-operative positions to
the positions shown in FIG. ‘1B, the arm 28 moves in
advance of the arm 27. When the slider 51 is in the po-
sition shown in FIG. 1B, the arm 27 is held, in the atti-
tude shown, by the pin 57 which presses the part 43
downwardly, holding the arm 27 securely against the
stud 37. Similarly, the arm 28 is held by the pin 58 se-
curely against the stud 39. If the slider 51 is moved to
the right in FIGS. 1A~1C relative to the support 9, the
pins §7 and 58 move along the parts 43 and 45 and im-
pinge on the parts 44 and 46, at this stage upwardly in-
clined. Further movement to the right by the slider 51
causes the pins 57 and 58 to begin pushing the parts 44
and 46 in a clockwise arc about the pivot points 31 and
32, respectively, the slots 47 and 49 accommodating
the pins during the first part of this movement. At the
end of the rightward movement of the slider 51 relative
to the support 9, the parts 44 and 46 having been
pushed to the horizontal position -are held there se-
curely between the pins 57 and 58 and the studs 38 and
40. The presser feet 12 and 14 are then in the operative
positions ready for leftwards movement along the nee-
dle beds.

At the leftwards end of the traverse of the support 9,

movement of the slider 51 to the left relative to the sup-
port 9 causes the pins 57 and 58 to impinge on the now
upwardly inclined parts 43 and 45 and the arms 27 and
28 are thereby pivoted in the anticlockwise direction in
FIG. 1B until each arm is trapped once more between
one of the pins 57, 58 and one of the studs 37, 39, re-
spectively.

Movement of the slider 51 relative to the suppont 9
is achieved as follows: .

-The slider 22 has an upwardly-projecting abutment
61 or 62 at each end, and at each end of the needle
beds of the knitting machine a stop secured to the
frame of the machine (not shown) is provided for coop-
eration with one of the abutments 61 or 62. In FIG. 1C,
a stop 63 for cooperation with the abutment 62 is
shown. When the support 9 is carried along the needle
beds to the right in FIGS. 1A-1C, with the slider 22 in
the position shown, the abutment 62 will come into
contact with the stop 63 as the support nears the end
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of its traverse and further movement of the support 9
to the right will cause the slider 22 to be pushed to the
left on the support. This movement is transmitted to the

- slider 51 by a gear train now to be described.

is

20

25

30

35

40

45

50

55

65

The lower edge of the slider 22 is formed as a rack
65 which is in mesh with a pinion 66 fixedly carried on
an axle 67 journalled in the plate 15 and the plate 18.
Fixedly, mounted on the axle 67 with the pinion 66 is
a smaller pinion 68 which is in mesh with a rack 69
formed on the upper edge of the slider 51. Thus, when
the slider 22 is moved to the left in FIGS. 1A-1C, this
motion causes the pinions 66 and 68 to rotate in an an-
ti-clockwise direction thereby moving the slider 51 to .
the right in FIG. 1B. The position of the stop 63 in rela-
tion to the movement of the support 9, the slider 22 and
its abutment 62 is so arranged that the hovement of the
slider 22 caused by contact of the abutment 62 with the
stop 63 at the end of the rightwards movement of the
support 9 is of sufficient extent to move the slider 51
far enough to rotate the arms 27 and 28 to approxi-
mately vertical positions (one is a little further ad-
vanced than the other). That is, the movement of the
slider 22 caused by the stop 63 brings about movement
of the presser feet through half of their change-over
movement. The remaining half of this changeover
movement is brought about by interaction of an abut-

“ment 72 on the slider 25 with a catch 73. An abutment

74 on the slider 25 is arranged for cooperation with a
catch (not shown) similar to the catch 73 but located
at the opposite end of the needle beds. The catch 73 is
mounted for vertical movement on a bracket 75 fixed

. to the frame of the knitting machine and is urged down-

wardly by a spring 76 secured to the bracket and the
catch. When the support 9 is nearing the end of its
rightwards traverse, in FIGS. 1A-1C and the presser
feet have passed a point at which they are required to
be operative and act on the knitting, the abutment 62
on the slider 22 first contacts the stop 63, as described
above, and the slider 22 is thus pushed to the left on the
support as the support overrins by continuing its right-
wardly movement. The slider 22 is connected with the
slider 25 by a pinion 77 located in a hole 78 in the plate
18 and in mesh with the pinion 66. The pinion 77 is
fixedly carried on a shaft 79 journalled in the plates 15
and 16, and the pinion 77 extends through the plate 18
and is in mesh with a pinion 82 located in a recess 80
in the plate 16. The pinion 82 is in mesh with a pinion
83 also located in the recess 80 and having the same
number of teeth as the pinion 66. The-pinion 83 is in
mesh with'a rack 84 formed on the underside of the
slider 25 and the gear ratios in the gear train between
the slider 22 and the slider 25 are such that movement
of either of the sliders in a given direction on the sup-
port 9 results in an equal movement of the other slider
in the opposnte direction on the support. Thus, when
the slider 22 is pushed to the left onthe support 9 by
contact of the abutment 62 on the slider with the stop
63, the slider 25 moves simultaneously to the right on
the support. A bluffing cam 85 fixed on the support 9
moves beneath the catch 73 as the support moves to
the right beneath the catch in FIG. 1C, the catch riding
up over the bluffing cam during this movement. The in-
clined surface 86.of the abutment 72_ on the slider 25
next meets the catch 73 and pushes it up and the abut-
ment 72 moves on past the catch. When the support 9
begins its leftwards movement in FIGS. 1A-1C, the
abutment 72 is held by the catch 73 so that the slider
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25 remains stationary whilst the support 9 moves to the
left and re-traverses the overrun distance to the point
at which the presser feet are required to operate as
mentioned above. In effect, therefore, the slider 25
moves to the right on the support causing leftwards
movement of the slider 22 on the support through the
action of the train of pinions 83, 82, 77 and 66, the pin-
ion 66 rotating anti-clockwise. The continued anti-
clockwise rotation of the pinion 66 is accompanied by
anticlockwise rotation of the pinion 68 fixedly carried
on the same shaft 67, and this rotation of the pinion 68
causes the rightwards movement of the slider 51 on the
support 9 to continue, thus completing the changeover
movement of the arms 27 and 28 and the presser feet.

The abutment 72 remains trapped by the catch 73
until the bluffing cam 85 is brought back by the left-
wards movement of the support 9 to a position beneath
the catch. The catch is then pushed upwards by the
bluffing cam 85 and the abutment 72 is released allow-
ing the slider 25 to.move to the left with the support 9.
The cam 85 has two inclined faces 87 and 88 enabling
it to lift the catch 73 when moving in either direction
relative to the catch 73. A further bluffing cam 89 simi-
lar to the cam 85 is provided on the support 9 to release
the abutment 74 from the further catch (not shown)
correspondmg to the catch 73 but located at the oppo-
site end of the needle beds.-

The bluffing cam 85 and the abutment 72 are so posi-
tioned that the movement of the slider 25 on the sup-
port 9 caused by engagement of the catch 73 with the
abutment 72 is sufficient to move the slider 22 to the
limit of its leftwards movement on the support and to
complete the changeover of the presser feet so.that
presser feet 12 and 14 are located in their operative po-
sitions for the leftwards traverse of the support 9 along
the needle beds. At the same time, the sliders 22 and
25 are located in the required positions for cooperation
with the stop and catch (not shown) corresponding to
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The operation of the arrangement shown in FIG. 2 is

as follows: When the presser feet support approaches
the left-hand limit of its movement, the pin 103 enters

.the cam track 102. The abutment 61 by-passes the

catch 97 and comes up against the stop 92. Further
movement of the support causes movement of the slid-
ers 22 and 25 as described in relation to FIGS. 1A-1C.

. The catch 97 after riding up the chamfer 104 on the

abutment 74 engages over the abutment and when the
support begins its movement to the right retains the
abutment 74 and the slider 25 in the same way as the
catch 73 retains the abutment 72 in FIGS. 1A-IC
thereby causing similar movements of the sliders 25
and 21 on the support.

When the support has moved sufficiently far to the
right to bring the pin 103 to the high part 105 of the
cam track 102, the catch 97 is raised above the level of
the abutment 74 thus allowing this abutment and the
slider 22 to move to the right with the presser feet sup-
port.

A similar arrangement would, of course, be provided
at the right-hand end of the needle beds.

What is claimed is: '

1. In a knitting machine in which sequennal opera-
tion of needles takes place in successively opposite di-
rections along at least one row of needles, said machine
having at least one presser foot, arranged to be moved

" -along said row of needles in synchronism with the actu-
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stop 63 and catch 73 but located at the opposite end of 40

the needle beds for effecting movements of the sliders
and changeover movement of the presser feet at the
end of the leftwards traverse of the support 9 in FIGS.
1A-1C.

FIG. 2 illustrates an alternative arrangement for a
catch to cooperate with the abutment 74 on the slider
25 (not shown in FIG. 2). The abutment 61 on the
slider 22 (not shown in FIG. 2) cooperates; at the left-
hand end of the needle beds, with a stop 92 which acts
in the same way as the stop 63 on the abutment 62 at
the right-hand end of the needle beds in the case of the
embodiment shown in FIGS. 1A-1C.

Mounted on a bracket 93 fixed to the frame (not
shown) of the knitting machine is a catch bar 94 which
can pivot about a pin 95. The bar 94 is urged down-
wardly by a spring 96 wrapped round the pin 95 and
having one end located in a hole in the bracket 93 and

the other end hooked over the bar 94. At the free end -

of the bar 94 is formed a catch 97. A guard 98 fixed on
the bracket 93 limits upward movement of the bar 94.

A cam plate 99 is secured on the plate 15 and is
formed with a cam track 102. A pin 103 projects from
the catch 97 for cooperation with the cam track 102,
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ation théreof and also arranged to be changed at the
end of each movement along the row of needles in one
direction from its original position to a position appro-
priate for its movement in the opposite direction, said
machine comprising:

a. a support to carry said presser foot, b. means for
moving said support to and fro along said row of
needles to carry said presser foot in said directions
along said row, the travel of said support in each
direction being such as to cause said presser foot to
overrun the point at which the presser foot is re-
quired to be operative, and
. means mounting said presser foot on said support
for changeover movement between a position it oc-
cupies for movement along said row of needles in
one direction and a position it occupies for move-
ment along said row of needles in opposite direc-
tion, the improvement comprising means for caus-
ing said changeover movement of said presser foot
arranged to effect part of said changeover move-
ment during overrunning movement of said sup-
port along said row of needles beyond a point at
which the presser foot must be operative, and to
effect part of said movement during return move-
ment of the support over the overrun-distance.

2. A knitting machine as claimed in claim 1, said ma-
chine further comprising sliders movable on said sup-
port, mechanism interconnecting said sliders and said
presser foot to effect changeover movement of said
presser foot, abutments on said sliders, and stops and
catches fixed on said knitting machine for cooperation
with said abutments at the ends of movements of the
supprt along said row of needies to move said sliders on

said support.
* * % *



