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11 ‘Claims. (Cl. 66—48)

This invention relates to improvements in circular knit-
ting machines of the type shown in my Patent No.
2,757,526, issued August 7, 1956, and more particularly
to means for shogeing the needle cylinder to change the
center of reciprocating movements thereof in forming
argyle and like patterned designs m tubular stockmg
fabrics. |

In circular knitting machines as shown in my aforesaid
patent, in order to form spaced design patterns in stock-
ings, means are provided to shog the needle cylinder to
change the center of its reciprocating movement by dis-
engaging the needle cylinder from the reciprocating
means at the completion of one patiern area and re-en-
gaging the reciprocating means to the needle cylinder at
a point corresponding to the center of another of the
pattern areas. As shown in said patent, the mechanism
is adapted to make only a limited number of shogging
movements of the needle cvlinder and at symmetrically
spaced points about the needle cylinder to form the pat-
tern areas only in symmaetrically spaced relation around
the stocking. The more complex design patterns and
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particularly those in which the pattern areas are spaced

in unsymmeitrical relation around the stocking, could not
be produced, with the result that the machine of said
patent found only limited use.

It is therefore an object of the invention to provide

40

means in a circular knitting machine for overcoming the

above and other objections and for the formation of un-
symmetrically spaced patterned areas in tubular fabncs
such as stockings and the like.

Another object of the invention is the provision of

45

means 1n a circular knitting machine for shogging the

needie cylinder to change the center of reciprocation of
the needle cylinder in forming patterned areas in unsyms-
metrical relation in stockings or like tubular fabrics.

A further object of the invention is the provision of
means in a circular knitting machine for shogging the
needle cylinder to change the center of reciprocation of
the needle cy]mder and means to control the shogging
means to effect the formation of patterned areas in
stockings in either symmetrical or unsymmetrical rela-
tion with respect to each other.

With these and other objects in view, which will be-
come apparent from the following detailed description
of the illustrative and practical embodiment of the in-
vention shown in the accompanying drawings, the inven-
tion comprises the novel elements, features of construc-
tion and combination of parts in caoperative relationship
as hereinafter more particularly pointed out in the clalms
- In the drawmgs |

Figure 1 is a top plan view diagrammatically showing
the needle cylinder and associated knitting means to-
gether with certain of the pattern mechanism for Gperat-
ing the needle cylinder. shog ing mechanism;
~ Fig. 2 is a view looking in the direction of the arrows
2—2 on Fig. 1 showing the needle cylinder of the ma-

chine and certain of the mechanism for. controllmg a

shogging mechanism for the needle cylinder according to
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the instant invention, parts being shown in cross section
and other parts being shown in elevation; |

Fig. 3 is a view on an enlarged scale of needle cylin-
der shoggmg mechanism according to the instant inven-
tion taken in the direction of the arrows 3—3 on Fig. 2;

Fig. 4 is an end elevational view taken in the direc-
tion of the arrows 4—4 of Fig 3:

Fig. 5 is a cross-sectional view taken along the lme
55 of F1g 4:

Fig. 6 is a cross-sectional view on an enlarged scale
taken on the line 6—6 of Fig. 4;

Fig. 7 is a cross-sectional view on an enlarged scale
taken substanha]ly on the line 7—7 of Fig. 4; |

Fig. 8 is a view partly in elevation and partly in cmss
section taken on the line 8—8 of Fig. 4;

Fig. 9 is a cross-sectional view taken along the line
9—9 of FIg 3;
- Fig. 10 1s a cross- sectlonal view taken along the line
10—-——10 of Fig. 5; -

- Fig. 11 is a view taken along the line 11—11 of Fig. 5,
parts being shown in cross section and others being shown
in elevation; |

Fig. 12 is a cross-sectional view on an enlarged scale
taken along the line 1212 of Flg 10; |
Fig. 13 is a cross-sectional view on an enlarged scale
taken substantlally along the line 13—13 of Fig. 4;

Fig. 14 1s a detail view of certain of the pattern con-
irol mechanism for the shogging mechanism;
- Fig. 15 is a view similar to a portion of the mechamsm
of Fig. 4 with parts broken away and showing the means
operated by the pattern control mechanism of Fig. 14;
- Fig. 16 is a view of a portion of the mechanism of

Fig. 14 as seen looking in the direction of the arrow A
on Fig. 14;

Fig. 17 is a detailed view of a portion of the mecha-
nism of Fig, 3 and as seen from the right of Fig. 3; and

Fig. 18 is a plan view of the mechanism of Fig. 17.

Referring to Figs. 1 and 2 of the drawings there is
shown portions of a circular knitting machine of the type
for forming colored patterned areas in tubular fabrics such
as stockings. The machine, except for the improved
shogging mechanism, is preferably that described in said
Patent 2,757,526 to which reference may be made and
includes a circular series of needles N which are mounted
for sliding movement in slots in a needle cylinder 103
In a common manner. Yarns are fed to the needles N
which are operated by knitting cams indicated diagrams-
matically at 1@ to form the varns into knitted fabric at
a knitting station indicated generally at 15, the cams be-
ing carried on a bed plate 110 which forms a part of the
framework of the machine. Cooperating with the needles
N in forming the yarns into loops are sinkers 104 which
are mounted in a sinker head 165 and operated by suit-
able cams carried in a sinker cap 167. Both rotary and
reciprocatory movements are transmitted to the needle
cylinder 193, needles N and sinkers 184 by mechanism
mcluding a shaft 153, driven in either reciprocating or
rotary motion under pattern control as shown and de-
scribed in my aforesaid patent, said shaft having a bevel
gear 187 meshing with a bevel gear, a part of which is
shown at 188 in Fig. 3, secured to the needle cylinder in
the usual manner. The machine is also provided with
clutch mechanism associated with the main drive shaft
153 and bevel gear 187 for shogging the drive shaft rela-
tively to the needle cylinder 193 to cause different selected

- groups of needles to move équi-distant past the kmttmg

cams to form the colored patterned areas.

The shogging means, according to the instant mven-
tion mcludes a shoggmg dlSk 20 which is Slmﬂal‘ to the

secured to one end of the main drwe shaft 153 by means
of a key 21 (Fig. 11) and set screws one of which is



o notch by

o (Flg 11).

~_than fourteen notches.’

- "member.

- shown at 22 (Fig. 3)

the latch being mounted for oscillating movement in the
eans of a pin 27 secured in the shogging disk
: The latch 26 is provrded with ‘a nose
. portion 30 for engagement in notches 31 in a locking
- disk ‘32 which is secured to the gear 187 by screws 35
In the instant arrangement the locking disk
32 is provided with fourteen notches 31 although it is -

" to be understood the disk may have more than or fewer
'With the nose portion 30_ of the

- latch 26 engaged in-one of the notches 31 in the locking

(Figs. 5 and 11).

~ disk 32, the gear 187 is moved with the shaft 153 during
- both rotary and reciprocating movements of -the shaft.

The latch 26 is provided with a tail port.ton 36 which.

" extends outwardly through the notch 25 in the shogging
- disk 20 and then inwardly toward the shaft 133 to be
. 'engaﬂed by a spring pressed pin-37, the spring pressed
pin tending to turn the latch olockwrse to ‘maintain the

- . nose portion 30 in- eagagement with one of the notches-.
.31 in the locking disk 32. | = |
 To produce a shogging movement between the shog--

2953 004 -

The shoggmg drsk 20 1s. prowded o olear the tatl portton 36 of the latch 26 (Flgs 4 aad 5).

| ~ with-a notch or slot 25 for a locking ﬁnger or latch 26,

Normally the cap member 57 is adapted to be moved

- with the ring member 55 and shogging disk 20 during

10
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rotary and recmrooatmg movements of the shaft 153. For

“this purpose, the ring member 55 is provided with fric- -

tion devices 72 each of which includes a friction disk

75 of fiber or like material which is biased by a spring
76 against the face 61 of- the oap ‘member 57. The disk
- 75 and spring 76 are carried in a bore 77 1In a retaining

bracket 80 which is secured to the inner face of the rmg |

member 55 by screws 81 (Figs. 7, 10 and-12). o
spring 76 is adapted to be. adjustably compressed be- |

‘tween the disk 75 and.a disk 82 also carried in the bore
- 77 by an adjusting screw 85 threadably carried in the
retaining bracket 80 to. vary the extent of the frictional
force applied by the disk 75 ‘against the cap member 57.

During disengagement of the nose portion 30 of the

| latch 26 from the locking disk 32 by a high cam 46, the
- tail portion 36 of the latch is moved to such extent as

20

'_"-gmg disk 20 and the locking disk 32, which in turn is
~ transmitted to the needle cylinder 103, means is provided

1o dtseagage the latch from one of the notches 31 and

o ‘to re-engage the latch with another of the notches in -
the disk 32. For this purpose the tail portion 36 is

~engaged by a headed screw or bolt 40 adjustably car-. -

o ried in the free end portion of a crank arm 41 secured

" to a. vertical shaft 42, the screw, crank arm and shaft
- being the same as parts 1021, 1022 and 1025 of said
- Patent 2,757,526.. The shaft is mounted for oscﬂlatmg_
- movement in the machine and has secured thereto a
- ‘control finger 45 which is adapted to be engaged and -
~ operated by one or more high and low cams such as
. shown at 46 and 47, respeotwely (Flg 1), the high and .
-+ low cams being mounted in a row in the desired sequence : -
©°  arcund the periphery of a pattern drum 50
.. rotative movement on a portion of the machine frame. -
° Both the high and low cams 46 and 47 move the latch

| 26 to dlsengage the nose portion 30 from- the notches

31 in the locking disk 32, the greater movement of the

mounted for.

30

to be engaged beneath an overhangmg surface 86 of a
latch member 87 (Fig. 5).

‘The latch member 87 is
slidably mounted in a notch or slot 90 formed in the

“hub portion 51 of the shoggmg dlsk 20 in ahg:nment with
-the slot 25 (Figs. 6, 9 and 10). As shown'in Fig. 6, the -

latch member 87 has an outwardly projectmg portion 91

‘the sides of which are offset inwardly in relation to the
‘body of: the latch member to form shoulders 92.  The
~ portion 91 of the latch member 87 extends outwardly
through a slot 95 formed in the retaining plate 62, the
portion 91 and slot 95 being of substantially the same

 width so that portlons of the. retalmng plate overlie the

'35

.. shoulders 92 to thereby maintain the latch member in

- the slot 90.- A spring 96 dlsposed in the slot 90 between
‘the inner bores of the ring member 55 and cap member
57 .and the latch member 87 normally biases the latch

inwardly toward the center of the shaft 153. During

movement -of the tail portion 36 of the Iatch 26 by the
" crank arm 41 as above set forth, the tail portion engages
_ an inclined front edge 97 of the latch member 87 to

40

move the latch member outwardly from the shaft 153

" against the -action of the spring 96.  When the tail por-

latch by the high cam, however, bemg utilized for an-.

- other purpose as hereinafter set forth. The pattern drum:
~° 50 has a pawl and ratchét wheel mechanism (not shown)
.. associated therewith for mdexmg the pattern drum step
. bystepin timed relation-to the. operatlon of the, maohme_
o m a manner set forth in said patent. |
. 'When the drive shaft 153 is'to be shogged to a diﬁerent-

posmon relative to the needle cylinder 103 to- ohaage

der from one pattemed area to another the nose POI‘HOII

. 30 of the latch 26 is disengaged from a notch 31 in’ the .
locking disk 32 and then selectively re-engaged with an--
- other of the notches corresponding to the center of the
- - next area to be formed. For this purpose the shoﬂrbmg;
- disk 20 has a projecting hub portion 51 having ifs outer

45

' tion 36 reaches the level of the overhangmg surface 86
‘the spring 96 moves the surface 86 inwardly over the tail
- --portton to hold the latch 26 dlsengaged from the notches

.;31 in the locking disk 32.

In order to release the latch 26 for engagement with

another notch 31 in the lockmg disk 32 corrésponding
. toa newly selected shogged. position of the shogging disk
. in relation to the needle cylinder 103, the latch member

50
- - the machine. operatlon from rotary to reciprocating move-. -

~ ment to form a pattern area or to shog the needle cylin- =
" means of a pin 101 extending into openings drilled or

87 must be moved. to release the tail portion 36 of the -
latch 26.- For this purpose the portion 91 of the latch

member 8‘7 is connected to a releasing member 100 by

- otherwise formed in the portion 91 of the latch member

85
~ ber 100 lies parallel to and is gmded for sliding move-
" ment along the outer face of retaining plate 62 with the
Iatoh 26 by shouldered portions 115 of the right hand
‘screws 66, the shouldered portions extending- through

" ends shaped to fit within a bore or opening 52 in a ring

" member 55 which is secured to-the outer end porttons
- of the shogging disk by screws 56 (Fig. 10).

60
A cap .

member 57, also having a bore fitting the outer ends of

‘the- hub portrort 51 of the shogging dlsk 20, 'is recessed
at 60 to receive the ring member 585, Wlth the outer face

of the ring: member engaging an inner face 61 of the cap.
The cap member 57 is retained in engagemeént -

- with the ring member 55 by a retaining plate 62 which
~ . is secured to an outer face 65 of the hub portion 51 by-'
"~ - screws 66 (Frgs 4 and 8).
- _provided with a bore or circular opening 67 which is
"~ adapted to fit over a circular projection 70 formed on -
- -~ -the 'hub portlon 51 (Figs. 4 and 13) to center the ré-
"~ taining plate ‘in’ relation to the - cap member 57.  The -
.. retaining plate 62 is also prov:tded with aslot 71 which -
o ls ahgned Witth the notch 25 m the shoggmg dlSk 20 to-_ 75

and the releasing member (Frg 6). The releasmg ‘mem-

slots 116 formed in the releasing member. The releasmg
member 100 has a tapered front edge 117 which is

"adapted to lie in the- path of ‘a series of pins 120 carried

in spaced relation in and projecting outwardly from the

outer face of the cap member 57 (Figs. 3 and 4). As
65

will be obvious from the- foregomg, the cap member 57,

~_ring member 55, retaining plate 62 and the releasing
- member 100 are all adapted to normally rotate with the
. ,shoggmg disk 20. 'When, however, the movement of the

The reta:{mng plate 62 is
70

cap member 57 is arrested, as heretnafter set forth, the

front edge 117 of the releasing member. 100 -is moved -
- with the shogging disk to. engage one of the pins 120 and

"~ move the releasing member and latch member 87 to re-

75

~lease the tail portion 36 of the latch26.
S arm 41 moved to- inactive posrtton which - occurs when
the oam 46 on the pattem drum 1s moved out of: engage- -

thh the crank
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fnént with the control finger 45, the latch 26 1s turned

clockwise by the pin 37, as viewed in Fig. 5, to re-engage
the nose portion 30 of the latch in another notch 31 in
the locking disk 32.

For arresting the movement of the cap member 57,
the outer periphery of the cap member is provided with
outwardly extending pins 121 which are equal in num-
ber to the pins 120 and spaced in advance, in the counter-
clockwise direction as viewed in Fig. 4, of the pins 120.
Cooperating with the pins 121 is a finger or pawl 122
which is carried on a lever 125 secured to one end of a
shaft or pin 126. The pin 126 is pivotally mounted in a
hub portion 127 at the free end of a lever 130 which is
in turn mounted for pivotal movement on a hub portion
131 of the bevel gear 187 (Fig. 5). The lever 125 and
pawl 122 are normally positioned, as in Fig. 4, out of
the path of the pins 121 on the cap member 57 and are
moved into the path of the pins 121 when the movement
of the cap member is to be arrested. For so moving the
pawl 122, the pin 126 has fixed thereto a link 132 hav-
1ng its free end connected to one end of a Bowden wire
135, as shown in Figs. 15 and 17. The other end of the
Bowden wire 1335 1s connected to the free end of a lever
136 which is secured to a pin 137 mounted for pivotal
movement in a part of the machine frame (Fig. 14).
Clips 140, secured to fixed parts of the machine, support
the Bowden wire between the link 132 and lever 136.
The lever 136 is provided with a follower portion 141
for engagement with a row of pins 142 on a pin drum
145 (Figs. 14 and 16). A spring 146 connected between
the machine frame and the free end of the lever 136
biases the lever toward the drum 145. A torsion type
coil spring 147, surrounding the pin 126 between the link
132 and a head portion 156 of the pin 126, has 1ts oppo-
site end portions engaging the lever 130 and a pin 151
in the link 132, respectively, (Figs. 3, 17 and 18) to bias
the pawl lever 125 to the position of Fig. 4 when no pin
142 is beneath lever 136. The drum 145 is advanced step
by step in timed relation to the operation of the machine
to move the pins 142 into engagement with the lever 136,
the drum advancing means preferably being pawl and
ratchet means similar to that shown for advancing the
pattern chain 265 in said Patent 2,757,526.

In order to further increase the range of posmons to
which the needle cylinder may be shogged in selecting
the center of reciprocation in forming design patterns
in the fabric the lever 130 1s adapted to be moved clock-

10

16

20

20

30

35

40

45

wise to different selected positions, from its position i

Fig. 4, before the pawl 122 is moved to engage a pin 121
‘to arrest the movement of the cap member 57. For this
purpose, the lever 130 is pivotally connected by a stud
or bolt 152 to one end of a link 155 the other end of
which is pivotally connected by a stud 156 to the free
end of a lever 157 (Fig. 2). The lever 157 is fixed to
a shaft 160 which is supported for rotative movement in
a fixed part of the machine. The shaft 160 also has a
lever 161 fixed thereto which carries a roller type follower
162 for engagement with a row of cams 166 of different
heights on a pattern drum 165 which is the same as drum
390 in said Patent 2,727,526. In Figs. 2 and 4, the lever
130 and pawl 122 are shown positioned by a high cam
166 but the lever and pawl may be moved to different se-
lected positions by cams 166 of different heights, both
the number of cams and height thereof being determined
by the positions to which the needle cylinder is to be
shogged.

In forming a tubular stocking fabric having patterned
areas in the leg portion, following knitting of the last
course of the top portion of the stocking, which is knitted
with the needle cylinder 103 rotating in the counter-
clockwise direction, the machine is conditioned for re-
ciprocatory knitting and a high cam 46 is moved beneath
the control finger 45 to turn the crank arm 41 counter-
clockwise as viewed in Fig. 1 to disengage the locking
finger 26 from the locking disk 32 and fo move the tail

o0
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portion 36 to the position in which it is held by the
latch member 87. This action is timed to stop the move-
ment of the needle cylinder with the center of the group
of needles selected to form the first of the patierned
areas positioned at a point diametrically opposite to the
knitting station 15. Also at this time all of the needles
N which are not in the selected group are raised to in-
active position. The shaft 153 and shogging disk 20 are
then reciprocated idly in the clockwise direction and a
movement of the pattern drum 165 advances a.cam 166
beneath the follower 162 to move the lever 130 to its
selected position. During the next reciprocating move-
ment of the shaft 153, which is in a counterclockwise
direction, a pin 142 is moved beneath the lever 136 to
turn the pawl 122 clockwise (Fig. 4) into the path of the
pins 121 on the cap member 57 to arrest the movement
of the cap member. As the shaft 153 and shogging disk
20 continue to move counterclockwise, the cam 46 is
moved from engagement with the finger 45 and the crank
arm 41 is moved from engagement with the locking
finger 26. Upon continued movement of the locking disk
20, the tapered front edge 117 of the releasing member
100 engages the next pin 120 on the cap member 57 In
its path to move the latch member 87 from its latching
engagement with the tail portion 36 of the locking finger
26 thereby permitting the locking finger to engage the
next notch 31 in the locking disk 32. The notch 31 en-
gaged by the locking finger 26 corresponds to the center
of the selected group of needles which are thercupon
carried equi-distant through the knitting cams dunng
subsequent reciprocations of the needle cylinder. |

For each subsequent selection of the shogged posﬂmn
of the needle cylinder 103, the locking finger 26 is dis-
engaced from a notch 31 in the locking disk 32 when
the selected group of groups of needles is opposite to the
knitting station, the pawl lever 130 is positioned by a cam
on the pattern drum 165, the pawl 122 is selectively
moved to arrest the movement of the cap member 57 by
a pin 142 on the drum 145, and the crank arm 41 is
moved to inactive position with respect to the locking
finger 26 by the pattern drum 50. The locking finger
is then re-engaged in a notch 31 in the locking disk 32
as herebefore set forth to carry the newly selected needles
equi-distant through the kmttlng cams. -

When a pattern area is to be formed at a point in the
stocking diametrically opposite to the previously formed
pattern area the shogging control mechanism comprising
the latch member 87 and associated control may be by-
passed and the shogging directly controlled by pattern
drum 50. In this case a low cam 47 is provided on
drum 50, which when moved beneath the control finger
45, rotates the locking finger 26 on its pivot 27 sufficiently
to remove its nose portion 30 from the notch 31 in which
it had been engaged but not sufficiently to cause the tail
portion 36 to be engaged and held by the latch member
87. Hence in this instance latch member 87 and its
controls are not used. The racking of drum 50 is timed
so that when the shogging disk 20 has moved substan-
tially 180 degrees, the low cam 47 i1s moved from engage-
ment with the finger 45 and the nose of the locking finger
26 is permitted to engage the next notch 31 in the locking
disk 32 which is 180 degrees from the notch previously
engaged by the locking finger.

It is to be understood that the operation of the various
pattern drums is so correlated with the operation of the
machine that the mechanism associated with each pattern
drum accurately functions at the correct time to shog the
shogoing disk 20 relative to the locking disk 32 to select
each new center of reciprocation of the needle cylinder
103 in forming the patterned areas and the heel and toe
portions of the stocking. Further, the needles N are
divided into groups equal in number to the number of
notches 31 in the locking disk 32 and each group is pro-
vided with long, intermediate and short butt needles
which are selectively operated on to move the needles
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between inactive and active posmons in the same ma.nner -

o and by the same means set forth in said Patent 2, 757.526.

- It will be understood that the improvements shown and
described, by which the above results are obtained, can

-be changed and modified in various ways without depart-
ing from the mvenuon herem dlsclosed and heremafter -

claimed. .

R | clalm ) -
. 1. In a circular kmttlng machme hafvmg a needle cylm- |
- der, vertically movable needles in said cylinder, a kmttmg

~station, driving means for Imparting rotary and reciproca-- |
- driving means, a lockmg finger on said member for con-

- necting said driving means to said needle cylinder, means
for disconnecting said . locking- finger from said needle
_- cyliuder, means on said member for holding said locking -
“finger- in disconnected position, means frictionally  con-
" nected to said member, means for- arresting said fric-
tionally - connected means - to - permit -said” member to

 tory movements to said cylinder, and means for shogging

“said dnvmg means relatively: to said needle cylinder to
cause different groups of needles to move equi-distant
~ past said . knitting station including a member movable
- with said driving means, a locking finger on said member
. for connecting said driving means to said needle cyhnder,f |
- and means for dlsconnectmg said locking finger from said
- needle cylinder, in combination with means on said : mem-
| ber for holding said locking finger in disconnected posi-

tion, and means for selectively releasing said locking
| ﬁnger from said holding means to permit said locking

- finger to reconnect said dnvmg means to_said needle
. _'-cyhnder | :

2. Ina mrcular kmttmg machme havmg a ueedle cylm-

~ der, vertically movable needles in said cylinder, a knit-
~ ting station, driving means for imparting rotary and re--
~ ciprocatory -movements to said cylinder, and .means for
- shogging sald driving means relatively to said cylinder to

- cause different groups of needles to move equi-distant past

- 'said knitting station including a member movable with
- said driving means, a locking finger on said member for
. connecting said driving means to said needle cylinder, and

10

20

to release sald Iockmg ﬁnger to re-connect sald driving

‘means to said needle cylinder.

5. In a circular knitting machine ha*vmg a needle cylm—

"'der vertlcally movable needles in said cylinder, a knitting
- station, driving means for 1mpa.rt111g rotary and reciproca-

tory movements to said needle cylinder, and means for

- shogging said driving means relatively to said needle
cylinder to carry different selected groups of needles
‘equi-distant past said knitting station dunng reciprocatory

movements of said needle__ cylinder, said shogging means
including a member carried by and rotatable with said

move relatively to said frictionally connected means, and

‘means on said frictionally connected means for operating

said holding means to release said locking finger to re-

o conne;ct said- driving means to said needle cylinder.

25

6. In a circular knitting machine having a needle cyllﬁ?

"-der vertically movable needles in said cylinder, a kmttlng
station, driving means for imparting rotary and reciproca-
- tory. movements to said needle cylinder, and means for
. shogging said driving means relatively to said needle
 cylinder to carry.selected groups of needles equi-distant

- past said knifting station, said shogging means including

30

connecting said locking finger to said needle’ cylmder,'
~ means for- disconnecting said locking. finger from said
means on said shogging disk for holding -

- means for. dlsconnectmg said . locking finger from said

~ needle cylinder, in: combination with means on said mem-
- ber for holding said locking finger in disconnected position,
~ Ieans for releasmg said locking finger from said holding
. means, and means for selecmrely operatmg sald releasmg_
~_'_means o | | _
3. Ina cucular kmttmg machme havmg a needle cyhn—-

der Vertlcally movable needles in said cylinder, a knitting

~ station, driving means for imparting rotary and reciproca- -
- tory movements to said cylinder, and means for shogging
- said driving means relatively to said needle cylinder to -
- cause different selected groups of needles to move equi-
~ distant past said kuitting station including a member -
o movable with- S&Id driving means, a 1:(:::::1{111*:1r finger on said -
.~ member for connecting said driving means to said needle

-_ '_cyhndpr and means for dlsconnectmg said locking finger
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from said needle cylinder, in combination with means o
‘on said member. for holding said Jocking ﬁnger in dis-

- connected position, means for mﬁvzng said holding means - -

~ to release said Jocking finger to permit said lcckmg finger

. to reconnect said driving means to said needle cylinder,
-~ " and pattern controlled means fc}r selectwely operatlng sald
. f._'movmcr means. - :

-4, In a- circular kmttmg machme havmg a- needle -

~ 8b
© erating said holding means to release said locking finger

 cylinder, vertically movable needles in said cylinder, a

- knitting station, driving means for imparting rotary and .
~ reciprocatory movements to said cylinder, and means for -
- shogging said driving means relatively to ‘said needle____-r)

. cylinder to cause different groups of “needles to move
- equi-distant past said knitting station including a ‘member
- ‘movable with sald driving means, a. locking finger on

- said member. for ‘connecting said- driving means to said

. needle cylinder, and means for dlsconnectmg said’locking

| ~ finger from said needle cylinder, in combination- with -

© .~ means for selectwely disconnectifig and re-connecting.said

. driving means to said needle cylinder inclading means on -

~ said ‘member for holding said Iockmg finger-in discon-

-~ nected position, ‘a- selecting means having frictional en-
o gagement with " said member to ‘move therewith, means
- for arresiing said. selectmg means to permit movement -of .
- . said member relative to said selecting means, and means -
o on sald selectmg means for oparatmg sald holdmg means -

- knitting station, driving means:for imparting rotary and
‘reciprocatory movements to said mneedle cylinder, means

“needle cylinder, r
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a shogging dlSk carried- by and rotatable with said driv-
ing means, a locking finger on'said shogging disk for

said locking ﬁnger in disconnected position, a member
having frictional engagement with said shoggmg disk for
movement therewith, means for arresting said member to

permit “said - shcggmg disk to move relatively to said

- member, and means operated by the relative movement
40

between said shogging disk and said member to move said

~ holding means to release said locking finger to re-connect
-+ said dmfmg means to said needle cylinder. B

7. In a circular knitting machine having a’ needle cylm—

. der, vertically movable needles in said needle cylmder,
' knitting station, “driving means for imparting rotary- and
- reciprocatory - movements to- said needle cylinder, and
-means for shogging said’ drlvmg means relatwely to said-
" needle cylinder to carry different selected groups of
- needles equi-distant past said knitting station, said shog-
‘ging means including a member carried by and rotatable
- with said dnvmg means, a lochng ﬁnger on said memberr
- for connecting said driving means to said needle cyhnder
- means for dlsconnectmg said lockmg finger from said
needle cylinder, means on said member for holding said

locking finger in - ‘disconnected: position, means. for -op-

to- re-connect said driving means to said needle cylinder,

“and control means fc}r selectwely actuatmg sald operatmg |

"means | -
8. Ina cucular kmttlng machme havmg a needle cylm- _.

der vertically movable needles in said needle cylmder,

- for.connecting said ‘driving means to said needle cylmder

and means for disconnecting said connectmg means from
‘said’ needle cylinder and for re-éngaging. said connectmg -

. means to said -cylinder at :a plurality of different -points

- around said cylmder to -carry -different groups-of needles

eqm-dlstant past said knitting station: including means

50

" ‘tion; means -on said member for hﬁldmg said connecting =

 means in disconnected posﬁmn and means for selectwely_

. operating said holding means. to release said connecting

3 means to re-connect said dnvmg means to sa:td nee&le :

for moving said. connecting means to- disconnected p051-

ol . .
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9. In a circular knitting machine having a needle cylin-
der, vertically movable needles in said cylinder, a knitfing
station, driving means for imparting rotary and reciproca-
tory movements to said needle cylinder, and means for
shogging said driving means relative to said needle cylin—
der, to carry different selected groups of needles eqm—
distant past said knitting station, said shogging means in-
cludmg a member secured to and movable with said driv-
ing means, a locking finger on said member for connect-
ing said driving means to said needle cylinder, means
for disconnecting said locking finger from said needle
cylinder, means for holding said locking finger in discon-
nected position, means carried by said member for re-
leasing said locking finger from said holding means, and
means for selectively operating said releasing means to
permit said locking finger to re-connect said driving means
and said needle cylinder.

10. In a circular knitting machine having a needle

cylinder, vertically movable needles in said cylinder, a
knitting station, driving means for imparting rotary and
reciprocatory movements to said needle cylinder, and
means for shogging said driving means relatively to said
needle cylinder to carry different selected groups of
needles equi-distant past said knitting station, said shog-
ging means including a shogging disk carried by and mov-
able with said driving means, a locking finger on said
shogging disk for connecting said driving means to said
needle cylinder, means for disconnecting said locking
finger from said needle cylinder, means for holding said
locking finger in disconnected position, means friction-
ally connected to said shogging disk for movement there-
with, an arresting member, means for moving said arrest-
ing member to arrest said frictionally connected means
to permit said shogging disk to move relatively thereto,
and means on said frictionally connected means acting

10

when said frictionally connected means is in arrested po-
sition to move said holding means to release said locking
finger for movement to re-connect said driving means to
said needle cylinder.

5 11. In a circular knitting machine having a needle cyl-
inder, vertically movable needles in said cylinder, a knit-
ting station, driving means for imparting rotary and
reciprocatory movements to said needle cylinder, and
means for shogging said driving means relative to said
needle cylinder to carry different selected groups of
needles equi-distant past said knitting station, said
shogging means including a shogging disk carried by and
movable with said driving means, a locking finger on said
shogging disk for conmmecting said driving means to said
needle cylinder, means for holding said locking finger in
disconnected position, a member frictionally engaged to
said shogging disk for movement therewith, an arresting
member, a support on which said arresting member is
plvotally carried, means for moving said arresting mem-
ber to arrest said member to permit said shogging disk
to move relative thereto, means for changing the position
of said support to cause said arresting member to arrest

- said member in different positions, and means on said
member acting when said member is in arrested position
to release said locking finger from said holding means
to permit said locking finger to re-connect said driving
means to said needle cylinder. |
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