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This invention is for improvements in or relat-
ing to knitting machines and is concerned with
a novel picker mechanism for use therein, es-
pecially in circular knitting machines. It is well
known that pickers are used in seamless hose
machines for introducing needles into, or remov-
ing them from activity in. the production of the
heel and toe pouches. These pickers are, how-
ever, only capable of picking up or picking down
the first butt of a group of butts reaching them,
. because they occupy a fixed position in relation

to the knitting cams, and therefore are rotated
or oscillated with said cams in relation to the
- needle cylinder, being actually operated by the
said butt striking them in the course of the rela-
tive movement between the cylinder and cams.
British Patent No. 469,507 (W. E. Booton) pro-
vides an arrangement wherein a picker may oper-
ate at the trailing end of a group of -butts and,
travelling along the line of butts, may work
towards the leading end of said group as it picks
the butts in succession. The present invention
also provides an arrangement whereby a picker
may operate at the trailing end of a line of butts

or their equivalents, but, as hereinafter appears, 2

this arrangement differs from that according to
the aforesaid Letters Patent in that the picker
occupies a fixed position in relation to the knit-
ting cams.

As viewed from one aspect this invention pro-
vides in a knitting machine incorporating a pick-
er mechanism and a line of instrument butts
movable past it repeatedly, an arrangement
wherein the picker mechanism is operable by a
butt presented to it at one pass and thereby
effects or initiates the movement of a butt of
a line thereof into a position in which the butt
last-mentioned serves to operate the picker mech-
anism as aforesaid at a subsequent pass.. It will
be appreciated that upon operation of the picker
mechanism by this last-mentioned butt a third
butt, belonging to the line thereof, is brought to
the picker-operating position, and' these opera-
tions continue along the line of butts. Thus a
picker mechanism, occupying a fixed position in
a cam-box, may commence its operations at the
trailing end of a line or group of butts and work-
ing from that end may pick buits that are suc-
cessively nearer to the leading end.

It is preferable that the picker mechamsm
shall move successive butts of the line only part-
way towards the picker-operating position, this
movement being completed by other means, con-
veniently a cam. - The invention further includes

(CLes—4s8)

. & picking movement.

10

hereinbefore specified) - picker mecha.nism com-
prising a plurality of instrument-engaging mem-
bers for engaging the instruments at spaced loca-
tions, one of which is arranged to be displaced by
an instrument meeting it and another of whichis
arranged to pick the instruments, and a connec-
tion between said members whereby displacement
of the first-said member causes the other to make
The foregoing and other
features of the invention set out in the appended
claims are incorporated in the constructions here-
inafter to be described by way of example with
reference to the accompanying drawings In

" these drawings

15

i}

Figure 1 is a perspective view of one form of
picker mechanisin according to this invention.

Figure 2 is a view of instruments utilised in
conjunction therewith. .

Figures 3 and 3A are diagrams mustratmg the
operation of the mechanism.

Figures 4 and 4A are similar diagrams illus-

‘trating the operation of a modified form of the

mechanism shown in Fig. 1.

Figure 5 is a perspective view of another form
of picker mechanism according to this invention,

Figure 6 is a diagram illustrating the operatxon
thereof.

Figure 7 is a diagram illustrating the operation
of a5 modification of the mechanism shown in
Fig. 5.

Figure 8 is a perspective view of a picker unit
or battery according to this invention.

Figure 9 'is a perspective view of a portion
thereof looking from underneath.

. Figure 10 is an elevation of another such bat-
tery.

Pigure 11 is a perspective view showing a stock-

" ing blank in the cylindrical form in which it is

40

produced by the machine hereinafter described
incorporating picker mechanism according to this

.invention.

Figure 12 shows the blank laid out flat.

Figures 13 and 14 show enlarged views of por-
tions of ‘fabric near the left and right-hand
edges of the blank respectively in order to dis-
close the construction of the heel lines f herein-
after referred to.

Figure 15 shows a portion of a stocking blank
very much fore-shortened, and also shows the

"grouping of the various needle and jack butts

hereinafter referred fo.
Figure 15A shows a needle and its jack.
Figures 16 and 16A together constitute a de-

velopment showing the various cams with which

jn or for a knitting machine (e. g. a machine as 53

the knitting machine is equipped.




2
Figure 17 is a front perspective view of the
machine showing the relevant parts thereof.
Figures 18 and 18A together constitute s per-
spective view looking from the right-hand side
of Fig. 17.
Figure 19 is a view similar to Fig. 18, but look-
ing from the left-hand side of Fig. 17; and
Figure 20 is a perspective detail view of por-
tions of the actuating and control means for
the battery of pickers shown in Fig. 10.
In Figure 1 there is illustrated one picker
mechanism. according to this invention. The
picker arm 10a is pivoted about a horizontal axis
1a in a block 12 which may rock about a vertical
axis. This picker arm (0a is arranged to be

struck and swung by the first butt of a group.

of butts which reach it. These movements are
communicated to another arm 10b which is like-
wise pivoted in the block (2 about a horizontal
axis 11b so that the said arm 10b picks a butt
at a different level. The connections may either
be by way of set screws 15, 15’, or a link in-
dicated at 16. The picker arm [0e¢ may be ar-
ranged to be displaced upwardly or downwardly.
In the illustrated construction it is arranged to
be displaced upwardly as it swings sideways,
and to this end it is provided with a guide plate
t7T having an appropriate ramp. One mode of
operation of this picker mechanism is illustrated
in Figs. 2, 3 and 3A. The instrument bed (such
as the needle cylinder 20 hereinafter referred
to) is provided with instruments 21 having butts
22 and 23 at two different levels grouped as
shown in Fig. 3, there being one group of butts
22 at a lower or reserve level I and a group of
butts 23 at another level 3. At the trailing end
of the group of instruments 21 there is located
another instrument 24 having a butt 25 at a
control level 2. As the group of instruments
passes the picker mechanism the butt 25 strikes
the arm 10a and causes the latter to swing side-
ways and upwards to raise butt 25, the arm sub-
sequently being disengaged from butt 25 by con-
tinued relative movement between the instru-
ment bed and the picker mechanism and. the
butt 25 being returned to the control level 2 by
the down cam i{4. The arm (0b is also caused to
swing sideways and upwards to bring the last
butt 23 of level 3 into the range of a raising cam
13 whereby said butt is raised still further to
an operative level 4. This continued upward
movement of the instrument 21 brings the
lowermost butt 22 thereon from the reserve level
{ into the control level 2 and places it in front

of the operating butt 25. Therefore it is this

last-mentioned butt 22 that operates the picker
mechanism at tne next pass of the instruments.
It will therefore be appreciated that the picker
mechanism picks progressively from the trailing
end of the group of instruments towards the
leading end thereof. An intermediate stage in
the picking operations is shown in Fig. 3A in
which it will be observed that butts have been
removed from the reserve level | to the control
level 2 and from the level 3 to the operating
level 4. Incidentally as each instrument 21{ is
raised by arm 10a, its upper butt 23 is tem-

porarily raised to level #’, but it is immediately-
restored from that level to level 4 by the cam (4.

It will be appreciated that instead of the
driving arm 10a being arranged to swing upwards
it may be arranged to swing downwards, and
the arm 10b may be arranged to swing upwatds
or downwards. This latter is illustrated in Figs.
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butts are progressively picked from the grotp at
the top level 2 and'are added to a group at a
lower level |, cams {8 and 19 co-operating.

Instead of the picker arms 10a, 10b being lo-
cated immediately one above the other they may -
be spaced apart in the direction of relative move-
ment between the instrument bed and the picker
mechanism. For example in Fig. 5 the picker
t0a is pivoted about its horizontal axis lla in a
block {2a movable about & vertical axis and the
picker 10b is pivoted about its horizontal axis
{1b in another block 120 movable about an-
other vertical axis, and these two blocks are con-
nected together by a link 26. It will be ap-
preciated that the picker 10a may be arranged
to swing upwards or downwards and the picker
10b may be arranged to swing in the same direc-~
tion or in the reverse direction. In the illus-
trated construction they both swing in the same
direction, the picker (@a being provided with a
guide plate 17¢ and the picker 100 with a guide
plate 17b. ) _

In Fig. 5 the operating picker {0aq is shown in
advance of the driven picker 10b and the opera-
tion of a mechanism of this character is diagram-

. matically illustrated in Fig. 6.. "It will be seen

that the picker 10a lowers a butt from level |
into the range of a returning cam 29 while the
picker 10b lowers a butt, in advance of the butt
which strikes picker 18a, from an upper level 2
into the range of a lowering cam 38 which brings
said butt to level 1. This butt may be lett in
at this level or it may be subsequently returned
to upper level 2 by raising cam 31 operating on
butts provided on those instruments which have
butts at the upper level 2. It is within the scope
of the invention progressively to add butts at the
leading end of the group at level 1 by mecha-
nism herein described (e. g. as in Figs. 4 and 4A).

Another modification of the mechanism shown
in Fig. 5, wherein the picker 18a is located after
the picker 10b but both pickers. operate on butts
located at. the same level, is illustrated in Fig, 7.
The picker i18a picks down the first butt on a
group reaching it at level 2 while the picker i0b
picks down a subsequent butt. This latter butt
is brought into the range of a down cam 28 by
which it is lowered to'level 1, but the butt picked
down by picker {8a is restored by an up cam 2T.
Here again it is, within the scope of. the in-
vention to add butts to the front end of the
group at level 2 by mechanism herein described.
It is within the scope of the invention to arrange
the driving picker arm to swing sideways only,
as hereinafter described with reference to Figs.
8-10.

The picker mechanism herein described and
illustrated has been devised to effect the needle
movements in a circular knitting machine of the
kind arranged to knit a blank by rotation and to
fashion said blank by controlling needles to vary
the width of a gap in the active needles. Such
a knitting machine embodying the picker mecha-
nism is hereinafter described, but before proceed-
ing to a description of the machine it is prefer-
able first to describe the blank which is pro-
duced. E ‘

The stocking blank shown in Figs. 11-16 is
made entirely by rotation, the number of needles
that knit being varied to produce a shaped area
of fabric the edges of which are connected by
float threads. In.Fig. 11 the fabric is shown at
the right-hand side of the tube, while the
float threads extend over the left-hand portion
m of the tube circumference. The boundary of
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the knitted fabric at that portion of the tube
which faces the observer in Fig. 11 is indicated
by a chain dotted line. In Fig. 12 the developed
circumference of the needle cylinder is in-
dicated by the dotted lines between which the
dimension line marked C extends, and the
boundaries of the fabric blank are indicated by
full lines. The stocking blank is preferably pro-

duced according to British Patent No, 500,230*

but it may be mentioned that the float threads
may be cut out during the manufacture of the
stocking instead of being cut out subsequently.

The stocking is knitted from the toe upwards

10

and in Figs. 11, 12 and 15 a blank with a French -

foot is illustrated, although it may be pointed
out that an English foot may likewise be pro-
duced. At the commencement of knitting all
‘needles other than the group. of needles for
knitting the instep and sole portion of the blank
are pressed off, and a certain number of roving
courses indicated at a are knitted. Next a slack

15

running-on course b is produced so as to permit -

the blank subsequently to be run-on to the
needles of & footing machine by which the toe is
knitted. eafter locked fabric according to
British Patenit ‘No. 329,098 is knitted to form the
foot and instep portionc but the marginal areas
d of this portion are spliced as in a “slipper”
foot. It will be noticed that each spliced area d
is narrowed as knitting proceeds upwards from
- the toe, then continues at & constant width, and

" "“'subsequently is again widened to a width some-

what less than the original width. In this
second-mentioned widened area, indication lines
marked f in Figs. 11 and 12 and shown on a
large scale in Figs. 13 and 14 are produced. It
is intended that the blank should be cut along
these lines and the high heel portions d’ here-
inafter mentioned shall be run-on to the needles
of a heeling machine and heel tabs knitted on
to said portions. In the production of these lines
7 matters are so arranged that the locking thread
L is excluded from a certain group of the needles
at each edge of the blank for a plurality of
courses so that unlocked fabric is produced. An

initial and a terminal course in each line f is

spliced, but is slackened, and in intermediate
courses the splicing thread S is excluded so as
to give a clear indication as to where the blank
is to be cut and the extent of the cuts. The con-
struction of these lines f is hereinafter described
in greater detail. The cuts at f are made in the
unspliced portions and extend inwards as far
as the commencement of splicing. As a result
they terminate short of the inner margins of the
spliced areas, as will readily be appreciated from
Figs, 11-14. Therefore the corners of the heels,
being spliced, are strengthened. Thereafter all
the needles so far in action produce locked fabric
and the spliced areas are gradually narrowed to
produce the high heel portions d’ and at the ap-
propriate time the splicing thread S is taken out.
Knitting then proceeds until it is desired to widen
the fabric along the lines e to produce the
widened portion ¢ of the leg. This widening is

25

'3
may be arranged to converge upwardly or down-

wardly in the finished stocking. The moc_k-
fashion marks are preferably produced by tuck

_stitching, but they may be produced by any

other known suitable means. After the leg has
been widened to a sufficient extent a further
parallel portion of the blank is produced and
then it is again widened as at £ in the equivalent
of what in a stocking produced on a Cotion’s,
Patent machine is known as the “thigh narrow-
ings.” This widening at i may be accompanied
by the production of mock-fashion marks j
which in the finished stocking may be parallel
or may converge upwardly or downwardly. By
the widening at i the blank js brought to its
maximum compass or width, so that that arc of
the needle circle in which knitting does not take
place is reduced to a minimum. Thereafter the .

. fabric w for the welt is kniited above the line

marked k. This line k may be {aken to indicate
a narrow band of reinforced fabric (knitted of a

‘yarn R hereinafter referred to) to hold the

stitches when the welt is closed by sewing and/or
it may be taken to represent a line of open-
work such-as is sometimes introduced imme-
diately below the welt. The welt itself is knitted

. of a comparatively stout yarn which is marked

30
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effected by introducing additional needles into -
activity, and it is preferably accompanied by the

production of mock-fashion marks.
in PFigs. 11 and 12 the lines of mock-fashion
marks A may be paralle] to the edges e of the
blank so that in the finished stocking, when the
edges of the blank are seamed together, said
mock fashion lines are parallel to one another.

As shown .

70

Alternatively the lines of mock-fashion marks 2 76

W in Fig. 19 and it may or may not be made of -
locked fabric, as desired. At the line I a picot
edge is formed, conveniently by causing spaced
needles to hold their loops for a few courses. It
is within the scope of the invention to knit that
part w of the welt which lies below the picot.
edge 1 of the same or similar yarn (e. g. natural

‘or art silk) as the leg or panel g and to introduce

the stouter yarn W after the picot edge has been
made.

. 'The shaping of the blank is effected by in-
troducing needles into knitting activity. The
machine has two feeding positions marked | and -

.2 in Fig. 16, and at each feeding position there’

is provided the necessary complement of feeders
and knitting cams for producing knitted stitches,
Therefore two courses are produced at each rev-
olution. Likewise if it is desired to produce locked
fabric according to said British Patent No.
329,098 locking cams are provided at each posi-
tion (said cams being grouped under brackets
LC and IC’) and the needles 32 have two latch-
es as is shown in Fig. 16. The needles are pro-
vided with butts of contrasting lengths as il-
lustrated in Fig. 15. There is a central group
of instep needles, indicated under the bracket
IN in Fig. 15, having three-quarter butts. This
group is flanked by groups of splicing needles
SN each of which groups is sub-divided into
two groups indicated at SN® and HN, the groups
HN having butts of medium length and the
groups SN! having slightly longer butts. These
groups SN are again flanked by groups of fash-
ioning needles PN having long butts. Since in
Fig. 15 the developed circumference of the needle
cylinder 20 is indicated by the dimensional arrow
C, it will be appreciated that between the adja-
cent ends of fashioning groups FN there is a
portion of the needle circle which has not been
accounted for. This portion may be entirely
vold of needles; in other words there may be a
gap in the needle circle indicated by the broken
brackets Gp so that at each rotation of the needle
cylinder (or of the cam box as the case may be)
floating threads are laid across said gap. Al-
though this gap is a very narrow one when all
the needles of groups FN have been brought into
activity, yet at the commencement of the stock-
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ing blank (when said groups FN are inactive)
the gap is quite wide and the floating threads
m are long. In order to ensure that the first
active needle at one side of the gap takes and
knits the fed thread with accuracy, it is desir-
able to minimise the lengths of the floats. There-
fore a few short butt needles indicated at Gn
in Fig. 15 are infroduced into this gap. These
needles always knit, but they do not take any
part in the formation of the stocking blank.
They only produce narrow bands of fabric one
of which is indicated at gn in Fig. 11 within the
gap so that the length of the floating threads
m is always minimised, and cutting of the float
threads is facilitated.

Beneath each needle 32 and working in the
same trick in the needle cylinder 20 there is a
jack 33. These jacks 33 have butts at seven
different levels indicated respectively at 34—40,

The butts are grouped as illustrated in Pig. 15.

The left-hand group of splicing needles SN (Fig.
15) has beneath it jacks SJ with butts at level
34, but it is to be pointed out that the jacks
below the first two needles of the adjacent group

IN also have butts 34" at level 34 for the pur- .,

pose hereinafter referred to. The jacks SJ below
the other group of needles SN have butts at
level 35. The jacks FJ below the right-hand
group of fashioning needles FN have butts at
level 36 and also at level 37, but in addition a few
jacks below the adjacent needles of group SN
have butts 3T’ at said level. Likewise the jacks
FJ below the other group of fashioning needles
FN have butts at level 38 and beneath a few of

the adjacent mneedles SN there are also jacks ::

with butts 38’ at said level. At level 39 suitably
spaced jacks are provided with butts for form-
ing a picot edge, while at level 40 each jack has
a butt, said butts being of contrasting length as
shown in Fig. 15.  The jacks IJ beneath the
instep needles IN have short butts. The splic-
ing jacks SJ beneath the groups of splicing
needles SN have medium butts, but said splicing
jacks are subdivided into two groups; the jacks
HJ (which correspond to the heel lines f) have
longer butts than the jacks beneath the needles
SN!.  The jacks FJ beneath the fashioning
needles FN have long butts.

The needle butts either follow an active race
41 or an inactive race 42, there being a bolt
cam 43 for leading the needles from the active
to the inactive track and a bolt cam 44 for rais-
ing them. The jack butts at level 40 likewise
follow either an active race indicated generally

at 45 or an inactive race 46, there being a gap ;

41 at the second feeding position whereat the
butts 40 may be lowered to the inactive race.
At the termination of one stocking blank and
prior to the commencement of the next one the
butts of all needles are pursuing the active track
41, while the butts 40 of the fashioning jacks
FJ are pursuing the inactive track 46 and the
butts of the jacks SJ and IJ are pursuing the
active track 45.
it is necessary to press off the fashioning needles
FJ. To do so, bolt cam 43 is introduced part-
way to engage only the butts of the fashioning
needles and to lower them to inactive track 42,
Bolt cam 44 is likewise introduced so that at
each revolution said fashioning needles FJ are
raised again, to bring their latches across the
latch-opening brush 48. This temporary eleva-
tion to the brush #8 occurs at each revolution
until said needles are required for fashioning.
Bolt cam 43 is operated by mechanism 60, 6l
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(Fig. 18) and one of a group of push rods 62
at the back of the machine, from the main
drum (not shown) of the machine. Bolt cam 44
is operated in a like manner, a portion of the
mechanism being shown at 63 and 64. Attention
is directed to the fact that at this period bolt
cams 48, 50 associated with the jack race 46 are
out. These latter cams are operated by mech-
anism including 63, 64 and 67, 68 respectively,
from the main drum.

The necessary number of roving courses a is
now produced, the active needles SN and IN
clearing at cams 5t and 51* in advance of the
two feeding positions, although the jacks SJ as-
sociated with needles SN are raised by the jack
clearing cams §2, 52’ and the splicing cams 53,
53’. The slack course b is produced by tem-
porarily lowering the stitch cam 54 at the first
feeding position. Said stitch cam is operated by
control 69, Fig. 19, and one of the aforesaid push
rods 62. To commence the splicing the locking
cams LC and LC’ are introduced as well as the
splicing feeders SF and SF’. The locking cams
LC’ are controlled by means, best shown in Fig.
18, comprising rods 10’, and bell crank levers 11’,
by two of the push rods 62. The cams LC are
controlled in a like manner (Fig. 19) by rods 10
and levers Tl. As a result the jacks SJ under-
neath the needle groups SN are elevated by cams
53, 53’, so that the associated needles take and
knit the splicing thread S as well as the ground
thread G. It is necessary, however, that the
spliced 'loops shall be slackened. To this end
feelers 55 and 55’ are provided which ride on the
butts of the jacks in the inactive race 46. Wher-
ever there is a gap between said butts the feelers
drop down and by mechanism hereinafter de-
scribed serve to produce slack loops. It will
therefore be appreciated that as jacks are prog-
ressively moved down from the active race 45 to
the inactive race 46 to narrow the spliced areas d
at each side of the blank, the spliced areas are
simultaneously and progressively slackened. The
converse, of course, takes place as the jacks are

» picked up to widen the spliced areas. Referring

to Figs. 16, 17, the feeler 55’ is connected to a
lever 13’, vertical rod 74’ and bell crank levers
15’ controlling a sinker knockingover cam 15’
which imparts additional advance to the sinkers
to produce slack loops. Feeler 55 is likewise con-
nected to rod 714, bell crank lever 15 and cam 176.
In order to narrow the spliced areas d the jack
butts at levels 34 and 35 are employed. Con-
sidering the group of jack butts at the left-hand
side of the blank (Fig. 15) it will be appreciated
that in order to narrow the corresponding spliced
area said butts must be picked down progressive-
ly from the trailing end thereof (i. e. from the
right-hand end Fig. 15). To do so use is made of
a picker mechanism having picker arms 34a, 34b,
the former being adapted to swing sideways when

_struck by a butt and the latter being adapted to

To commence the next blank .

75

swing sideways and downwards. At this stage
the jacks SJ beneath the needles SN are elevated
but those (IJ) beneath the instep needles IN are
in lower track 46. Hence the two butts 38’ pro-
vided at level 34 on the jacks beneath the end
needles of group IN are at a lower level than the
corresponding butts 34 of jacks SJ beneath the
needle group SN, as shown in Fig. 16. As the
needles travel round said butts 34’ strike the
driving picker arm 34a, swing it and cause the
picker arm 34b to swing downwards and sideways
thereby lowering the last splicing jack. As a re-
sult the butt on this jack at level 40 is brought
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into the gap 47 and is lowered by cam 41’ to the
inactive race 46 so as to miss splicing cams 83,
§3’. By this downward movement the butt pro-
vided on said lowered splicing jack at level 34 is
added in front of the butts 34’. Hence the jacks
SJ are picked down progressively one by one (or
more) at each revolution, there being one needle
less knitting the splicing thread at feeder I than

5

dered inoperative. ‘Thereafter the width of the

“spliced areas is again reduced by picker mech-

anisms 34a; 340 and 35¢ until, when the desired

" reduction has been effected, said picker mech-

at feeder 2. This continues until the spliced area

has been sufficiently reduced, when the picker
. mechanism 34a, 34b is taken out of operation by
means hereinafter described.

It will be appreciated that at the other edge of'

the blank the splicing jacks SJ must be picked
down progressively working from the leading end

10

15

of their group of butts at level 35. This is ef- -

fected by a down picker having a single swinging
arm 35c¢ operating in the usual manner. Said
down picking continues until the spliced area
has been sufficiently narrowed and the picker is
taken out of operation. The parallel parts of the
spliced areas d are now knitted.

This arrangement of these splicing pickers 34a,
34b and 35c¢ is substantially similar to that of

pickers 35a, 350 and 34c¢ shown at the top of Fig.

10 (except that picker 35c is below the mecha-
nism 34a, 34b) and therefore needs no: further

description here. It may be mentioned, however; .
that they are controlled by an arm 717 on a.rock
shaft 18 operated by a feeler 19 from a pin drum

80 surrounding the base of the needle cylinder.
The said arm 17T engages pins 81, 82 on the rock-

20

30

ing picker blocks. The feeler 719 is arranged to be .

bluffed from the main drum of the machine by
means indicated generally at 95.

It is eventually necessary to widen the spliced
areas d towards the heel, and it will be appre-

a5

ciated that the picking arrangements must be
the reverse of those employed for narrowing the -

spliced areas. Therefore, again first consid-

40

ering the left-hand group: of splicing jacks SJ .
(Fig. 15), it will be appreciated that of the butts -
at level 34 some at the left-hand end of the group .

are in a raised position because the associated
needles have not been rendered incapable of
splicing, while the others are in a.lower posi-
tion owing to the operation of picker mechanism
34a, 34b. Picking is therefore effected at the
leading end of the lowered butts by a conven-
tional up-picker having a single picker arm 34c
(Fig. 10) said picker being located at feeding
position | and operating to raise the jacks one
by one so that their butts 40 engage cams 50,
56 and pass into the active race 45. Likewise
the group of splicing butts at level 35 is sub-
divided into two sub groups, a lowered leading
sub group followed by a raised sub group. Pick-
ing must take place from the trailing end of
this lowered sub group at level 35, and this is
effected by picker mechanism having a driving
arm 35a which swings sideways and drives a sec-
ond picking arm 35b which swings sideways and
upwards. The arm 35a is struck by the first
butt of the second mentioned sub group and

so serves to raise the last butt of the first men- ¢

tioned or lower sub .group. Thereby the butt
with which this last jack of the lowered sub group
is provided at level 40 is brought to a cam 56
and is raised from the inactive track 46 to
the active track 45, a corresponding needle being
thereafter caused to take the splicing thread. It
will readily be appreciated that these up picking
operations continue until the desired width of
the spliced areas at the heel is attained, when
the picker mechanisms 35a, 35b and 34c are ren-
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anisms are rendered inoperative.

The battery of pickers shown in Fig. 10 is con-
trolled by arms 83, 84 from the drum 80. Arm
83 engaging control pin 89 of picker 34c and pin
90 of mechanism_ 35a, 35b, is mounted on a ver-
tical shaft 85 rocked by feeler 86. Arm 84 en-
gaging control pin 81 of picker 37a and pin 82
of mechanism 38a, 380, is mounted on sleeve
81 (surrounding shaft 85) which is rocked by
feeler 88. Feecler 88 may be bluffed by means
indicated at 93 from the drum of the machine
and feeler 86 by like means 94, Fig. 20.

During the production of the wide heel por-
tions of the spliced areas the heel lines f are
produced and reference is directed to Figs. 13
and 14. The locking cams LC and I.C’ are par-
tially retracted to miss the short butts of needles

"HN. The stitch cam 54. is temporarily lowered

when the first needle of the trailing group HN
reaches it. Therefore slackened and spliced
loops are produced on said needles as:indicated
in course | (Fig. 14). . The stitch cam 54 is.
returned to normal and the stitch cam B4’ is
temporarily - lowered by means of control 69
Therefore the needles HN at the left-hand edge :
of the blank knit spliced slackened loops at the
front feeding position as indicated at course |
(Fig. 13). This stitch cam 54’ is returned to
normal . position as the last needle of leading
group HN passes it.  Cams 49, 50' and 8T (the
latter by means of control 105) - are now par-
tially iuserted so that the jacks HJ at the right-
hand edge of the blank are lowered. . These
jacks HJ therefore-miss the splicing cams 53, 53,
and the right-hand group of needles HN knits at
position 2 an unspliced and unlocked course of
normal loops (see 2, Fig. 14). . Since the jacks HJ
of the left-hand group of needles HN have not
yet been lowered from the active race 45 the
needles HN at the Jeft-hand edge of .the blank

5 knit spliced but unlocked loops of normal length

at position 1, as shown at 2 in Fig. 13, but for
their third - course -the right-hand group. of
needles HN knit an unspliced course at position
2. - After knitting the second course, at position
{, the needles of the left-hand group HN have
their jacks HJ lowered to the inactive track and
hence upon reaching the front feeding position
| said needles knit an unspliced. third course.
The cam 57 is now retracted so that cams 49

3 and 50 serve to elevate the jacks of the two

groups HJ. As the first needle of the right-
hand group. HN reaches position { the stitch
cam 54’ is lowered so that the said needles HN
produce & slackened but spliced course as shown -
at 4, Fig. 14. About the same time the left-
hand group of needles HN knits an unspliced
fourth -course at position 2, their jacks not hav«
ing yet been raised owing: to the position of cams
48, 50 with regard to splicing cam 53. Locking
cams LC are introduced, with the result that the
trailing group of needles HN knits a locked fifth
course at position 2. The leading group of nee-
dles HN, on reaching the front knitting position
knits a slackened' and spliced fifth course, the
cam 54’ being returned to normal position as the
last said needle passes it. Locking cams LC’ are
inserted, so that the sixth course, Fig. 14, is
locked, and the leading group of needles HN also
knits a locked sixth course at position 2.

. At the appropriate stage following the heel it
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is necessary to widen the blank by introducing

needles of groups FN and also to produce mock

fashion marks along lines paralle]l with the up-
wardly divergent fashioned edges of the blank.
Before these operations are commenced the feel-
ers 55, 55’ are idled and the press off cam 43
and the up cam #4 are retracted. These feelers
are controlled simultaneously with the splicing
feeders. ‘The control for §5’ is shown in Fig. 17
and consists of a projection 108’ projecting from
the rod 14’ to the splicing feeder push rod (one
of group 62°), Feeler 55 is controlled similarly.
As a result of these operations the fashioning
needles FN are no longer elevated at each revo-
lution to the latch-opening brush 48. The nee-
dle clearing cams 51 and 51’ are likewise re-
tracted to facilitate subsequent mock fashioning
and needles™clear at cams 53 and 53°.. Cam 51’
is controlled from the main drum, through one
of push rods 62, by mechanism indicated gen-

erally at 96’ in Fig. 19. Cam 51 is likewise con-

trolled through mechanism indicated generally
at 96 in Fig, 18. The cams 49 and 50 are intro-
duced. Cam 49 engages the long butts with
which the fashioning jacks F'J are provided at 40
and lowers them. Cam 50 in co-operation with
cam 56 raises jacks SJ and IJ so that their butts

are passed to the active race 45 to clear at cams .

52, 52’. Cams 49 and 50 are then withdrawn.
In order to fashion and mock fashion up the
right-hand side of the blank (Fig. 15) picking
may be effected from the leading end of the group
of needles to be dealt with, and for this purpose
the jack butts at levels 36 and 3T are employed
in conjunction with the battery of pickers shown
in Figs. 8 and 9. It will be remembered that at
level 31T there is a certain number of jack butts
371’ beneath the needles HN. The jacks on which
these butts are provided are elevated, whereas
the jacks FJ are lowered. Hence in Fig. 16 the
butts 3T’ are shown above the butts 36.  These
butts 36 strike a picker arm 36a which swings
sideways and drives a picker arm 36D which
swings sideways and descends and lowers the
first two jacks having butts 37’. The butts 40
on said lowered jacks therefore pass beneath the
cam 53 and the associated needles tuck at posi-
tion 1. A like mock-fashioning operation is per-
formed in advance of position 2, by means of
picker mechanism 36’a and 36’D, the jack butts
40 passing beneath cam 53’. The first butt of
. the group provided on jacks FJ at level 37 strikes
a single picker arm 37a and the associated jack
is elevated so that its lower butt at 40 travels

up cam 56 to the active race whereby the associ- :

ated needle is introduced into knitting activity

through gap 58. This introduction of successive

needles continues at. spaced courses. When
each needle is introduced into activity another
butt from level 37 is added at the trailing end of
the group 31’ and the first butt at the leading
end of group 36 is elevated. Hence the mock
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fashion line 2 follows a fashioned edge e, the .

mock fashioning picker mechanism 36a, 36b and -

36’a, 36’D, being controlled to come into opera-
tion at spaced courses.

To fashion and mock fashion on the leading
~ group of fashioning needles FN the butts at level
38 are employed. Here again it will be recol-
lected that cerfain of the jacks HJ are provided
with a butt at level 38, in addition to jacks FJ.
These butts on jacks HJ are indicated at 38" and
they are in a raised position compared with the
butts on jacks FJ. The first butt of the group
38’ strikes a picker arm 38a and swings it side-

Go

.and guide plate (1f.
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ways, said picker arm drives another picker arm
38b which swings sideways and upwards and
elevates the jack to cam 56 whereby the associ-
ated needle is introduced into knitting activity
through gap 58. The mock fashioning is also
effected by means of the butts 38’. Before the
associated needles enter the knitting cams at
position | the first of said jack butts strikes a
picker arm 38a’ and swings it sideways, said
picker arm drives another picker arm 38b’ and
swings it sideways and downwatds to lower two
of the butts of group 3%’ so that the butts 40 of
the associated jacks pass below cam 53 and the
associated needles tuck. Like mock-fashioning
operations are performed in advance of feeding
position 2 by means of picker mechanism 38'a’,
38'b’. 'This fashioning e and mock fashioning 2
continues up the leg for the desired width until
the fashioning and mock fashioning pickers are
placed out of operation. Subsequently they are
again re-introduced for the leg fashionings i and
7, at the completion of which all the needles are
traversing the active race 41.

Referring to Fig. 8 there is a driving arm 36a
secured to a rocking block 12'a: to swing side-
ways and to drive the picker arm 36b which is
pivoted about a horizontal axis in & rocking block
12'b, the two blocks being connected by means
indicated at 26’ and the picker 36b being guided
by guide plate 11’d, and spring biased down-
wards, to move to the right and upwards. It
will therefore be appreciated that when the first
butt of a group at one level strikes arm 36q it
is swung sideways and arm 36b is swung side-
ways and downwards to lower a butt located at
a higher level and in advance of the driving butt.
If now butts are added progressively in advance
of the driving butt the arm 36b picks progres-
sively forward from the trailing end of its group
of butts. The mechanism immediately below
that just described consists of a driving arm 38a’
fixed in a rocking block {2c and driving through
connection 26a a rocking block f2d in which the
picker arm 380’ is pivoted about a horizontal
axis, said arm being guided by the guide plate
{T¢ and spring biased upwards. It will be ap-
preciated that upon the arm 38a’ being struck
by the leading butt of the group thereof the arm
380’ lowers a subsequent butt of the same group
and if butts are progressively added to the lead-
ing end of the group the arm 38b’ picks progres-
sively forward towards the leading end of the
group. It will be understood that by swinging
the picker blocks to the left as viewed in Figure
8 the picker mechanism may be thrown out:of
operation. For this purpose there is & control
pin 99 projecting from block 12’b and a control
pin 100 projecting from block 12c.

In the battery of pickers illustrated in Figure
10 all the picker arms are movable about the
same vertical axis. There is an up picker 34c
secured to a picker block 124 and provided with
a guide plcte 1716 and a control pin 89. Next
below there is a block [2e carrying a driving
picker arm 3% and an arm 35b which is pivoted
in the block for movement about a horizontal
axis and is provided with a guide plate iTe. This
block has a control pin 98. Next follows an up
picker 3Ta resembling 34c. It has a block 127
Finally there is picker
mechanism comprising a driving arm 38a and a
driven arm 38b, the mechanism resembling that
of mechanism 35a, 35b. Arm 38a is fixed in
block 12¢ carrying a control pin 92 while arm 38b
is pivoted in said block for movement about a
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horizontal axis. The guide plate is indicated at
f1g. Al the picker blocks of Figure 10 are piv-
oted for movement about s common vertical
spindle (03 in a support (04, and the arms are
spring biased downwards, and it will be under- 5
stood that pickers 34c and 37a are each adapted

to pick the first butt of a line thereof reaching
them at their respective levels. If picker arm
35a is struck by a driving butt at one level the
arm 35b raises a butt at a lower level, which 10
latter butt is slightly to the rear of the driving
butt, and of course if butts are progressively
added in front of the driving butt, picker 35b
picks progressively towards the leading end of
the group thereof. Mechanism 38q, 38b operates 15
similarly.

The battery of pickers shown in Fig. 8 is con-
trolled by an arm 97 which is located on shaft
98 to engage control pins 99,100, and is operated -
by feeler 10f from drum 88. The said feeler 20
may be bluffed, from the main drum of the ma-
chine, by means indicated generally at 102, Fig.
19. The battery of pickers 36’a, 36'b, 38’a’ and
38'b’ is similarly constructed, and therefore does
not require illustration in detail; corresponding 28
control and bluffing means is indicated at
97'—i02’.

It may here be emphasxzed that whereas
needle-selection, for varying the spliced areas
and for fashioning takes place only in advance 30
of position I, needle selection for mock fashion-
ing takes place in advance of each position.

When it is desired fo produce the picot edge p
picot cams 59, 59’ are introduced to lower the
jack butts at level 3% so that the associated 35
jacks and needles are not raised by cams 53 and
53’. The said needles therefore produce tuck
stitches. These two cams 59, 59’ are both con-
trolled in a similar manner. Cam 598 is con-
trolled from drum 80 by a feeler 107, shaft {08, 40
and lever 109, Fig. 18. 'The controls for 59’ are
shown in Fig. 19 and are numbered {07’, 108’
and i09". - ’

The drum 80 is racked by two sets of racking -
mechanism indicated at {18 and (11, Fig. 19, and 45
the racking mechanism may be bluffed by means
indicated at f12. Two sets of racking mecha-
nism aré required, because the size of the ring
53 necessitates a complete revolution thereof for
fashioning and a complete revolution for splic- 50
ing, and each revolution necessitates rackmg at
different intervals. ;

The various yarns, other than the locking
yarns, are fed by a battery of interchangeable
feeders at each feeding position, these feeders 65
being indicated generally at F and F’ in Figs.
18 and 19. They are respectively controlled by
push rods of groups 62, 62’-from the main drum,
and since the arrangemeént is substantially iden-
tical at each feeding position it is only necessary 60
to refer to the controls for position I which
are shown in Fig. 17.

The locking yarns are fed by vertically mc'v--~
‘able feeder plates 113, 113’. The former is con-
trolled by lever ({4, and an arm {45 on one of 65
the push rods of groups 62; plate. (13’ is likewise
controlled by means f14°, {15,

The arrangements in the inferior of the latch
guard ring (16 advantageous’'v. comprise trap-
ping mechanism indicated at {17. {{7° and cut- 70
ting mechanism indicated at 118, (18°’. These
mechanisms may be of any suitable construction
and therefore do not require illustration in de-
tail. ‘Mechanisms {IT and {(8, for feeding po-
sition f, are controlled by push rod (I3 and 78

lever 120, and mechanisms {17’ and 118, for
position 2, are controlled by lever 120’ and 8
push rod included in the group 62.-

Subsequent to the production of the plcot edge,
jack cams 49, 50 and 67 are inserted. Cam 81
lowers all the jack butts from the active track
46. Cam 48 lowers the long butts of jacks FJ,
so that said butts subsequently miss cam 50, but
does not lower the butts on jacks SJ and IJ.
These butts are therefore enga.ged by cam 50 and
are passed by cam 56 back to the active race
(cam §7 being withdrawn at the end of one
revolution) so that they are prepared for the
splicing selection. The needle clearing cams 51
and 81’ are also introduced since the jacks FJ,
being in the idle race, will no longer clear at
cams 52, 52°.

.We claim:

1. In a knitting machine having an instrument
bed, a line of individually-movable instruments
therein and a row of projections on said instru-
ments, the combination of a control projection at
the trailing end of said row but spaced therefrom
in the direction of movement of the instruments
in the bed, and picker mechanism between which
and the bed relative movement along the line of
instruments takes place in the operation of the
machine, the direction of which  movement is
along the row of projections towards the trailing
end at which the control projection is located,
which picker mechanism comprises a body, a
member mounted thereon for engagement and
displacement by the control projection in said
relative movement, a picker mounted on the body
for picking movement and having a picking ex-
tremity, spaced from said member, for engaging
and displacing a projection at the trailing end of
the row to a position in front of the control pro-
jection, said displaced projection serving in turn
as a control projection whereby picking takes
place progressively forward from the trailing end
of the row, and an operating connection between
the member and picker.

2. In a circular knitting machine arranged to
knit by rotation a stocking blank and to fashion
said blank by the introduction of fashioning
needles into activity to narrow a gap between
active needles, a needle cylinder, needles there-
in including two groups of fashioning needles, a

leading group for fashioning at one edge of the

blank and a trailing group for fashioning at the
other edge, knitting 'butts on the needles, an
upper active track for the needle butts and a
lower inactive track therefor, a set of knitting
cams in the active track, thread feeders, a butt

- passage leading from the inactive to the active

track, jacks beneaththe fashioning needles,
fashioning butits at one level on the trailing group
of fashioning jacks, picker mechanism for pick-
ing said butts upward, working progressively
from the leading end of the group of butts, and
for thereby raising the fashioning needles of the
trailing group progressively into activity through
the passage, fashioning butts at another level
on the leading group of fashioning jacks, a pick-
er-operating element at the trailing end oi the
last-mentioned - butts, and fashioning . picker
mechanism, for operating on the jacks of the
last .said group to introduce the fashioning
needles of the leading group progressively into
activity by moving the needle butts upwards
through the passage and for progressively adding
jack butts, from the trailing end of the group
thereof, in front of the operating element to serve
in turn as operating elements, which mechanism:




comprises a memher displaceable by the con-
trol element in the rotation of the machine, a
picker movable upwards by said displacement to
raise the last butt, for the time being, of the
leading group of fashioning jack butts and for
thereby initiating (@) movement of said last butt
to a position in front of the operating: element,
to serve in turn as an operating element, and
(b) introductory movement of a fashioning
needle, and a connection between said member
and picker.

3. In a circular knitting machine arranged
to knit by rotation and to produce a spliced area
in the fabric by the control of needles and having

a needle cylinder and sliding instruments there-,

in, variable splicing mechanism for controlling
the needles in shaping the spliced area, compris-
ing a group of butts at one level on the instru-
ments, a picker-driving element at the trailing
end of said group but occupying a different level
at the commencement of the spliced area, and
means for adding said butts progressively in front
of said element to act in turn as driving elements
and for moving the needles in shaping the spliced
area, which means comprises & member displace-
able by a driving element as the machine rotates,
a picker driven by said member to pick a butt
from the trailing end of the said group, and a
driving - connection between the said member
and picker.

4. In a circular knitting machine arranged to
knit by rotation and to produce mock fashion
marks along a line diagonal to the wales by the
control of needles, said machine having a needie
cylinder and sliding instruments therein as-
sociated with the needles; mock fashioning mech-~
anism comprising a group of projections at one
level on a group of the instruments, a group of
projections on instruments at the trailing end of
the first said group but occupying a different
level at the commencement of mock fashioning,
means for progressively exchanging projections
between the trailing end of the first group and
the leading end of the second group by moving
the. instruments during rotation of the machine,
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a member displaced by the first projection of the .

second group during rotation of the machine, a
picker movable by said member to displace a pro-
jection of the first group and thereby to control
the associated needle in the production of a mock
fashion mark, and an operating connection be-
tween said member and picker.

60

5. In a circular knitting machine arranged to

knit by rotation and to produce mock fashion
marks along a line diagonal to the wales by the
control of needles, said machine having a needle
cylinder and sliding instruments therein as-
sociated with the needles; mock fashioning mech-
anism comprising a group of projections at one
level on a group of instruments associated with
mock fashioning needles, means for effecting a
progressive variation in the number of projec-
tions contained in said group, said variation tak-
ing place at the leading end thereof, a member
displaceable by being struck, in rotation of the
machine, by the projection at the leading end of
the group, a picker movable by said member to
displace a subsequent projection of the group and
thereby to control the associated needle in the
production of a mock fashion mark, and an op-
erating connection between said member and
picker.

6. A combination according to claim 1, wherein
the picker initiates movement of the projection
at the end of the row, and including cam means
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for completing its movement into position in
front of the control projection.

7. In a circular knitting machine for produc-
ing a hose blank mainly by rotation and for
fashioning said blank by controlling fashioning
needles to produce a gap, of varying width, in
the fabric, said machine having a needle cylinder
and knitting cams that partake of relative rota-
tion in knitting, and needles in said cylinder, in-
cluding fashioning needles for fashioning at each
edge of the blank, the combination of a line of
fashioning butts -associated with the fashioning
needles for one edge of the blank, means for dis-
placing said butts from the line, working progres-
sively rearwards from the first butt past the knit-
ting cams in said relative rotation, a line of
fashioning butts associated with the fashioning
needles for the other edge of the blank, a con-
trol projection carried by the cylinder at the rear
end of the second line but normally spaced from
said line in the direction of the length of the
cylinder, and fashioning picker mechanism, hav-
ing a stationary location in respect to the knitting
cams to partake of said relative rotation, for
progressively picking the rearward butts of said
second line to take their place in front of the
control element to serve in turn as control ele-
ments and for thereby controlling the associated
needles in fashioning, which mechanism com-
prises a driving member for engagement with and
limited displacement, in the rotation of the ma-
chine, by the control element for the time being,
a picker operating at the rear end of said second
line to pick on such displacement, and an operat-
ing connection between said member and picker.

8. In a circular knitting machine for knitting
by rotation and of the kind having a needle cyl-
inder and knitting cams that partake of relative
rotation in knitting, and needles in said cylinder,
the combination of a circumferential row of butts
associated with certain of said needles to con-
trol them, a control projection carried by the
cylinder at the trailing end of said row but nor-
mally occupying a different level in the cylinder,
picker mechanism for gradually picking the butts
of said row, working forward from the rear end
thereof, to add them in front of the control pro-
jection to serve in turn as control projections and
for controlling the associated needles by said butt
displacement, whereby a group of butts is built
up at said different level, which picker mecha-
nism has a sfationary location in relation to
the cams and comprises a member for contact
with and limited displacement by the control ele-
ment, for the time being, in the rotation of the
machine, and a picker driven thereby to pick the
rearward of said row of butts to take its place in
front of the control projection, and other picker
mechanism, also having a stationary location in
relation to the cams, for picking among said
buili-up group of butts, which other mecha-
nism comprises a member. for contact with and
limited displacement by the first, for the time be-
ing, of the butts in said group, a picker for pick-
ing among the butts of the group at a predeter-
mined distance behind said first butt and for
thereby controlling the needle associated with
each butt picked by it, and an operating con-
nection between the last said member and picker
whereby said displacement of the member op-
erates the picker.

9. In a circular knitting machine for knitting
by rotation and of the kind having a needle cylin-
der and knitting cams that partake of relative
rotation in knitting, and needles in said cylinder,



2,271,386

the combination of a circumferential row of butts
associated with certain of said needles to control
them, & control projection carried by the cylin-
der at the trailing end of said row but normally
" occupying a different level in the cylinder, picker
mechanism for gradually picking the butts of
said row, working forward from the rear end
thereof, to add them in front of the control pro-
jection to serve in turn as control projections and
for controlling the associated needles by said butt
displacement, whereby a group of butts is built up
at said different level, which picker mechanism
has a stationary location in relation to the cams
and comprises a member for contact with and
limited displacement by the control element, for
the time being, in the rotation of the machine,
and a picker driven thereby to pick the rearward

of said row of butts to take its place in front of

the control projection.

10. In a combination according to claim 8, a
circumferential row of butts associated with
others of the needles to control them, means op-
erated repeatedly to remove the leading butt, for
the time being, to another level thereby gradually
to build up leading and trailing sub-groups of
butts at different levels, and picker mechanism
having a stationary location with respect to the
cams and comprising & member for contact with
and limited displacement by the first, for the
time being, of the butts in the trailing sub-group,
a picker for picking among the butts of the lead-
ing sub-group at a predetermined distance in
advance of said first butt and for thqreby con-
trolling the needle associated with each butt
picked by it, and an operating connection between
the last mentioned picker and member,

11. A machine according to claim 2, having two
sets of knitting cams for knitting two courses at
each revolution, a locking yarn feeder following
each set of knitting cams, a set of locking cams
to each locking feeder for controlling the needles
to draw locking loops of said locking yarn through
the loops knitted at the preceding knitting cams
and to cast off said locking loops over said knitted
loops, means for producing a spliced area in
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the line of instruments in the operation of the
machine, whereby said member and the row of
projections pass one another repeatedly, said
member being disposed for engagement with and
limited displacement by the control projection
for the time being, in the course of said relative
movement; a picker actuated by said member in
its movement to pick a projection from the trail-
ing end of the row for positioning in front of the
control projection for the time being to serve in
turn as a control projection; and an operating
connection between said member and picker.

~'13. In a circular knitting machine for knitting
by rotation, of the kind having a needle cylin-
der and knitting cams that partake of relative ro-
tation in knitting, and needles in said cylinder,
the combination of a circumferential row of butts
associated with certain of said needles to control
them; a control projection carried by the cylin-
der at the trailing end of said row but normally
occupying a different level in the cylinder; mech-
anism for gradually moving the butts of said row,
working forward from the rear end thereof, to
add them in front of the control projection to
gserve in turn as control projections and for con-
trolling the associated needles by said butt dis-
placement, whereby a group of butts is built up at
said different level in front of the first said con-
trol projection, which mechanism has a sta-
tionary location in relation to the cams and com-
prises a member for contact with and limited
displacement by the control projection, for the
time being, in the rotation of the machine; a

" plcker driven thereby to pick a butt from the rear
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locked fabric at each edge of the blank, means .

for excluding the splicing thread from a prede-
termined number of wales at each edge of the
blank, less than the number of spliced wales, and
for a few courses, to produce heel guide severance
lines, and means for shaping the inner margins of
the spliced areas. .

12. In a knitting machine having an instru-
ment bed, a line of individually-movable instru-
ments therein, and a row of projections on said
instruments, the combination of a control projec-
tion at the trailing end of sald row but spaced
therefrom in the direction of movement of the
instruments in the bed, and means for moving

projections from the trailing end of the row to-

take up a position in front of the control projec-
tion and to serve in turn as control projections,
which means comprises a member between which
and the bed relative movement takes place along
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. between said driving member

of said row of butts for. displacement to said dif-
ferent level in front of the control projection;
and an operating connection between said mem-
ber and picker. . )

* 14. In a knitting machine having an instru-
ment bed, a line of individually-movable instru-
ments therein and a row of projections on said
instruments; picker mechanism between which
and the instrument bed relative movement takes
place along the line of the instruments in the
operation of the machine whereby the row of pro-
jections and said mechanism pass one another
repeatedly, which mechanism comprises a picker
for effecting a progressive variation, at the lead-
ing end of said row, in the projections included in.
it: a driving member for contact with and limited .
displacement, in the direction of the length of
said row, by the leading projection for the time
being; means mounting said member for dis-
placement in said direction only and for restrain-
ing it against movement transversely of said row;
a second picker for picking projections from said
row at a location spaced rearwardly from the
front end thereof; and an operating connection
and the second
picker. . .
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