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UNITED STATES
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PATENT OFFICE

TI—IOMAS SCOTT GRIEVE OF LEICESTER ENGLAND ,' ‘

CIRCULAR KNI’I‘TING MACHINE

Apphcation filed November 19, 1926 Ser1al No. 149 393 ‘and in Great Bntam November 21 1925 o

Thls invention relates to circular knitting
machines and concerns those of the type hav—
ing co-axial opposed meedle cylinders viz,a
rib- cylinder and 4. plain cylinder, and is ap-

~ 8 plicable ‘to both stationary “and - revolving
-cylinder machines of this type and which
opeérate also with an oscillating motion such
for example, as for the purpose of making
heels and toes in the productlon of seamless
10 hoswry '
‘As is well Lnown, in machmes of this type

' the needle cylinders ‘are usually superposed,.
the top one acting as the 1ib cylinder and the

bottom one as- the plain cylinder. -
15 = The object of the invention is to provide
for such machines improved means: to facili-

tate levelling’ up and Inocking over of the

rib loops as will be hereinafter described.
In order to enable whatis known as broad

20 rib fabric to be knitted on-‘machines of ‘the

type concerned. or to enable knitting to take

place upon two or more adjacent rlb needles:

without. the co-operation of the opposing
plain or frame needles; means have been pro-
vided to fa,cﬂltate the action of the rib needles
in drawing their loops” and prevent the
knitted eb from being drawn upwards. * For
“instance, a ring; the per1phery of 'which has
 been formed Wlth vertical and radial grooves
30 has been used in the top cylinder; Vor,again
- thetop cylinder hias been provided with ver-

2

<

tically movable sinkers or knocking over bits..

"Now to be effective for the intended pur-
pose the means adopted should project out-

85 wards between' the rib needles to an extent
sufficient to prevent the yarn or web from
slipping up over the outer end of such means.
For e\ample, it the rib needles are working
“1in vertical grooves in the peripheral edge- of

40 3 ring or disc then the walls of such grooves
~ should, if pos51ble, project outwards between
“the needles to such an extent as to constitute
ledges which will hold the yarn or web down
when the Tib needles rise. When ‘a circular

45 knitting machine is operating with a to and

fro or oscillating movement, for instance

when maklng seamless toe and heel pouches;
knitting action continues on some of the

needl_es while the others remain idle. ‘Tn such’
action the relative traverse between the feeder

-5
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and the nesdles in the acting group carries

the yarn beyond the outermost needles in-the

said ‘group -so ‘that alternately on:opposite

sides-of said group the yarn is momentarily
laid across the front of a'number ‘of the idle
needles. This yarn since these needles are
not in operation is not knitted and upon re-
versal of the motion is drawn back through
the feeder by the take up device of the ma-:
chine. ' It is this yarn which'is laid across the .

idle needles which'isherein reﬂ“erred to as the -

slack yarn or thread and it is of importance
that the projecting means or elements pro-
vided for holding down the fabric should not

-offer obstluctlon likely to catch or. to: be

caught by such slack yarn.:
Where the rib needles have operated in‘con-

Junction with a grooved ring or'some similar

device in the top needle cyhnder it-has gener-
fﬂly ‘been found: necessary to limit the pro-
jection of the intervening:walls or to rotind
orlével off the loweér corner of such walls for

- the purpose of preventing the slack thread
from: catching therein:during rec1plocntumr
knitting, W1t11 the ‘result:that owing te the 75

insufficient projection there has been a tend-
ency for the yarn or web'to slip upwards over
the outer ‘edge during the- up- draw motlon
of the'rib needles

‘To overcome the d*ﬁiculty the present in-
vention provides in the rib needle cylinder

T0
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of machines of the kind referred: to.a device - .
the “essential feature of which is:that its -
periphery, while being formed to provide

‘between ‘the rib- needles radial projections

which. are of adequate extent to hold down
the yarn or web, is collapsible or contractile
in order to prov1de clearance when neces-
sary and clear the slack thread durlno re-
ciprocating knitting.

The operative portlon of the perlphery is
constituted by sinkers, blades, bits or like
elements disposed radially between ‘the rib
needles and  capable -of radial movement.
The important feature is that the sinkers,

bits or the like are radially movable where-
by they may occupy either a projected or ex-

tended position for use or a withdrawn-or

contracted position, and “the in and out

movement thereof may be imparted by any

10¢ -
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convenient means. - The circular series of
sinkers or like elements may be contracted
and expanded in part or as a whole. For
instance, the series may be expanded in the
region of the rib stitch cam only. That is to

-say, those sinkers located near the rib stitch

cam may be moved out of the projected

- ‘position ‘while the others remain in the con-
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‘tracted position.

In further describing the invention, ref-
erence “will ‘he made 'te the accompanymg
drawings wherein,.

Figure 1 is a sectional elevation of a con-
venient embodiment of the invention, as ap-
plied to a machine wherein the needle cyl-
inders rotate and reciprocate within station-
ary cam’ boxes. -

“Figure 2 shows a sinker used in such ex-

, bodiment.

Figure:3. shows a modlﬁed form of smker
Figure 4 is.a ‘plan of part of the mecha-

‘nism-shown in Figure 1.

Figure':b shows ‘a groove cam 3“01 opel-
atmg the sinkers.

‘Figure 6 is an elevation of a “modification
of the aforesaid embodiment.

Figure 7 is a.sectional ele\'atlon of a fur-

' ther mod1ﬁcat10n

Figure 8 is -4 sectional elevatloﬂ of another
example of the invention, and ,

Figure 9 is a plan of 4 cam employed in
such example. - .-

According to the: embodiment of the in-

_vention illustrated in Figures 1, 2, 4 and 5,

I provide in the lower end of the to*o needle
cylinder 1 a series of radial smkers 2 of
arcuate form which-sinkers work in -corre-

sponding curved grooves 3 in a ring 4 fitted

in the lower end o6f.said cylinder.' Rach
sinker has a butt or ‘projection 5 forengage-
ment with a:groove cam 6, the upper part
of “which. is -attached . to a central sleeve -7
and the lower part to a ring or plate 8 fixed
to said slésve by“screws, one of which is
shown at 9. The cam 6 is-arranged and’de-
signed to impart ‘arcuate sliding: movement

- to the sinkers whereby the outer -extremity
“of each sinker is moved radially in and out

- 80
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between the ‘adjacent rib needles 1> and in a

‘plane substantially at right angles to the di-

rection ‘of movement of. said needles. ' The
sinker at the right hand side of Figure 1 is
shown projected and that on the left hzmd
side withdrawn. : As¢ shown in Figure 5, the
groove in the cam 6 is formed at a uniform
level for the greater part of its lemgth in

- - order to retain the majority of the sinkers
~ in the withdrawn positien, but the remaining

60
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part of the groove ‘is offset at 62 or formed
at & lower level. ‘When the cam-is in posi-
tion:in the machine, the active part 6> there-
of is normally located in the vicinity of the
rib stitch cam (not shewn) in order to pro-
ject the corresponding sinkers at this point,

When the heel -and toe is to be made the»
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sinker cam is changed in position so as to
enable the active part thereof to operate on
the opposite side of the needle circle or at
some other suitable point so that the sinkers
2 in that portion of the needle circle where
a slack thread is located during reciprocat-
ing knitting are withdrawn and thus clear
said thread The sleeve T-is therefore held
by a device which turns said cam or allows
it ‘to be turned when its position is to be
changed.  For example, the said sleeve may
be pinned on or otherwise attached to a
central vertical- shaft 10 passed through
a bearing  (not shown) in the upper part of
the machine head and throvgh a bosé 11 on a
cover 12. This cover is fixed upon the top
plate 13' of the machine and serves to pro-

tect parts such as the cylinder driving gears

(not shown). A spring ring or band 14 is

inserted into a correspondlnrr recess in the g;

sleeve T for frictional engagement with the

“interior of the needle cyhnder 1. Tixed upon

the upper end of the shaft 10 is an-arm 15
engaged by a catch-or stop 16.contrelled by

a spring 17, on one end of an arcuate lever :

18 fulcrumed centrally at 19 on the cover 12,
as represented in Figure 4.. Normally, i. e.

- during the normal rotation of the cylinders

in the direction of the arrow a in said fig-
ure, the aforesaid .stop and arm hold the
sinker cam. in: a definite position for pro-
jecting the sinkers as they pass.the rib stitch
cam. When however, reciprocating knitting
is to take place the lever 18 is turned in the
direction -of the arrow b to disengage the
stop or catch 16 from the.arm 15, whereupon
the sleeve 7. by reason of the frictional en-
gagement -of the spring ring or band 14
mth the cylinder 1 is turned by and with
said cylinder until such movement is arrest-
ed by the engagement of the said arm with
a“stop.20 en “the cover 12 as represented by
dot and dash lines: : Movement of the sinker
cam in the. opposite direction when the ro-
tation -of the.cylinders is reversed is:pre-
vented by the.engagement of the arm 15
with:a catch.or stop 21 controlled by a spring
22 on the lever 18 which stop.is moved into
its active- position (indicated by dot and
dash lines) when the said lever is turned as
aforesaid. The pesition -of the sinker cam
is- thus:changed and said cam is held in its
new position vhile reciprecating knitting
takes place after which the lever 18 is turned
back to its original position thereby -disen-
gaging the stop or catch 21 from the arm 15
S0 that the sleeve 7 is again turned by the
needle cylinder 1 to carry the sinker .cam
back to the position previously occupied
thereby.. This movement is. Himited by the
contact of the :arm with ancother stop 23 in
the cover 12, while the.catch orstop 16 again
holds the arm wuntil its release is hrought

about bv a further movement of the lever

18:. . As the arm 15 moves inte one position or

S0

R

160

110

25



(1

R

1,782,208

the other the corresponding stop or catch ie.
16 or 21, yields to allow the arm to pass it,

the inner ends of ‘the stops or catches being"
bevelled for this purpose. ‘The movement of .
“the lever 18 is controlled by a pattern chain -

or controlling drum (not shown) of the'ma-
chine through . intermediate - connections

. which conveniently comprise a bell crank
~ :lever 24 bifurcated at one end for engage-
ment with a projection 25 on.the lever 18,

and fulerumed at 26-on'a bracket 27 attached
to the top plate13.. The other end of the bell

“crank lever has connected to it a link 28
which-is operated by pattern mechanism of .
5 a known kind.  The lever 18 is moved to

and held in its normal pesition by the ac-

tion ‘of said ‘pattern mechanism and when

released thereby is actuated by a spring 29.
- Oil passages 30 and 31 may be drilled in

_the shaft 10 and a deflector 32 attached to
‘the sleeve 7, the upper edge of which is bev-
“eled, for the purpose. of supplying oil ‘be-

tween the said sleeve and the:needle cylin-
der 1. =~ . S e

Instead of moving the sleeve 7. frictional-
ly as' just described the vertical shaft may

“be positively actuated in some suitable. man-
.ner to turn the sinker cam from one posi-

tion to - ‘another.. = - - R R
To this end the said slesve is made freely

- rotatable in, i. e: it has no frictional engage-

-ment with the needle cylinder, the spring ring

14 (Figure 1) being omitted, and as shown

in-Figure 6, the shaft 10 may have a pinion
+5 88 pinned - thereon which ‘meshes  with a
‘toothed segment 34 fulecrumied on a pin 85

fixed in the top plate 13, said segment being
formed with an arm:34= which is connected to

‘or engaged by actuating means. . The oscil-
5 lation of the segment to impart. the required

movement to the shaft 10 may be effected by

- means similar to those employed to rock the

lever 18 described with reference to Figures

_ land4. Thatisto say,abell crank lever simi-

5. lar to thelever 24" (Figures 1 and 4) may be

arranged- in. engagement- with. the arm’ 84»
and actuated to turn the segment first in one

-direction and then in the other by the pat-

tern . mechanism - aforesaid to. effect rota-

tion of the sleeve at the required times.

. When this arrangement -is adopted, the
cover 12 (Figures 1 and 4) is dispensed with
but, if desired, & cover of modified form may

‘be. fitted over the driving gear (which in-

cludes the
cylinder., : SO
The extent of rotation of thie sleeve in either
direction is determined by the pattern mech-
anpism-aforesaid. .. : o
According to an -alternative arrangement
instead. of projecting part.of the ‘circular
series of sinkers, the whole may be expanded
and contracted simultaneously. For example,
if arcuate sinkers are used these may be con-
trolled by a ring or other body. grooved or

gear wheel 86) for the top needle

3

otherwise formed for engagement with the
butts or projections of the sinkers and capa-

ble ofvertical movement within the cylinder.

“An-example of such an arrangement is il-

lustrated in Figure 7 according to which the

rcuate sinkers 2 which work in a grooved
ring 4 as-previously described herein are-con-

trolled by a sleeve 7" carrying a ring 387 and.

a flanged collar 38 on which another ring 39

is mounted. . The rings are so located as to.

form-a groove or space 40 between them for
the reception of the sinker butts 5.- The sleeve

b is fitted. slidably within- a sinker -guard

70

i

sleeve 41 fixed in the needle cylinder 1. When

the sleeve 7° is moved downwards the lower

-ends of the sinkers are projected (as shown)

80

and ‘wheti upward movement of the sleeve is

“effected, said ends are withdrawn. - The op-
posing faces 372 and: 392 of the rings are»ol[l)- ‘
e

positely bevelled or inclined to allow for:t

o
(1

arcuate movement of the sinker butts.. The -

sleeve 7" is pinned on a shaft 10* slidably
mounted in. the upper part -of the machine
head and fitted with a bifurcated:eye screw
492 for the. connection thereto:of a lever.43
fulcrumed at one end in a fitment 44 on:the
top plate 13 and having a link 45 connected to

[its opposite end.  This link extends through
~the top plate 13 and may be actuated by the
pattern mechanism hereinbefore referred to, ¢:

for imparting vertical movement to the shaft
10* and. consequently to the sleeve 7, at the

‘required times, and determining the positions

thereof. R :

_ The desired object may be achieved by us-
ing straight instead of arcuate sinkers such
straight sinkers being carried in a radially

“grooved dial, plate or ring in the lower end of

the needle c¢ylinder. These sinkers should be
disposed substantially horizontal :and moved
in and out.by a cam or other appropriate
means. e
A convenient arrangement of this kind is
illustrated in Figures 8 and ‘9 according. to
which there is fixed in:the lower end of the
needle cylinder 1, a radially grooved dial 46

equipped with horizontally disposed sinkers -

2¢, the butts 5°'of which work in a cam groove
47 in a disc 48 which is attached to ‘a sleeve

7 and also serves to support the sinkers. As-

will be seen' on reference to Figure 9, the

20
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cam groove is circular for the most part soas

to retain the majority of the sinkers-in-the
- withdrawn position, but: the remaining part

is offset so that the corresponding sinkers are
projected thereby. This offset portion 1s nor-
mally-located in the vicinity of the rib stitch
cam (not shown). - ' e
The sleeve 7¢ is fixed on a shaft 10° and, to

bring the projection of the sinkers in-the.

120

vicinity of the stitch cam at one time, and at

a point remote from said cam at another time,
said sleeve may be either frictionally actuated

like the sleeve 7 or positively actuated like the

sleeve 7" in the manner: previously described

130
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herein with reference to Figures 1 and 4, or
Figure 6.
It will ‘be understood that 1t 1s the lower

+edge-of the sinkers, bits or like elements which

<t

--extent of projection of the extremity.

10

constitutes the holding meang for the yarn or
web.  Tmay, if desired, bevel, incline or other-
wise form this edge so that it will vary in rela-
tion  to the-needles in accordance with the
For
instance, in the case of the arcuate sinker 22

(Fig. 3) the outer edge is made eccentric-at -
. 2b 1t bemcr understood that such formation is

apphed only to that part of the sinker which
projects between ‘the needles, then by pro-
jecting such sinkers to a greater or less ex-

‘tent according to requirementsthe active edge

“‘thereof ~will be varied slightly. in relation

-0 the needles so-that the'length of loop will

~be correspondingly varied.. In this manner

o

“

30
“justment of the sinkers 2° so as to vary the re-

40

the:quality of the fabric can be varied:

‘When such sinkers iare used the Variable
‘projection may be obtained by providing for
the adjustment of the actuating cam verti-
cally,as for instance, by slight verucal move-
ment of the shaft 10 or in the case of the ar
rangement. shown in Figure 7, by 1imiting

the downward movement of the shaft 107

‘As regards the arrangement shown in Fig-
ure 8, provision may be made for slight ver-
tical movement of the shaft 10¢ to effect ad-

lationship between the lower edges thereof,

-and the needles 1.for varying the. quahty of

the fabric.

© What I claim then is=-

1.+In-a circular rib knitting machme rib
-and plain needle cylinders co- a\rﬂl‘y opposed,
‘needles operable in said cylinders for rib and
plain knitting, said machine:operating with
rotary motion and ‘also with reciprocating

~motion during which latter the knitting yarn

-plain: knitting

<t
Tt

slackens; a circular series of web holding ele-

~ments arranged in the rib cylinder for pro-

jection :outwards between.the rib needles to

5 hold the knitted web against the loop draw-

ing-action of said needles, and means wl\ ereby

~gaid ‘elements can be.withdrawn inwards to

-such extent as to avoid contact with the slack
yarn during remprocator y knitting ' action
of the machine.

2.-In a-circular rib kmttnw maclnne rib

and plain needle cylinders co-axially opposcd

‘nieedles operable in said cylinders for rib and
, said machine operating with
rotary motlon and also with reciprocating

"motion during which latter the knitting yarn

Cr

[

R £H)

slackens; a circular series of web. holwn«r
elements respectively furnished ‘with butts
and arranged in the ribcylinder so that their
‘ouiter ends are capable of movement towards
and from the cylinder-axis,.and means oper-
ative upon said butts whereby from-an out-
‘ward projected position wherein the outer

‘ends of said elements hold down the knitted
-web against the loop drawing action of ‘the

1,782,208

rib needles, said ends can be withdrawn com-

. pletely to an inward contracted position to

miss the slack yarns during re(nprocmtory

“action of the machine.

8. In a circular rib {mttma machine, rib
and plain needle cylinders co—‘n:lally opposed,
needles operable in said cylinders for rib and
plain knitting, said machine operating with
rotary motlon and also ‘with recipro cutmcr
motion during which latter the knitting yarn
slackens, a cireular series of web holdmo ele-
ments movab]y arranged in the rib needle
cylinder, and cam means normally positioned

‘to project the elements outwards between the

loop forming rib needles so as to hold down
the knltted Web during the loop drawing ac-
tion, said cam means bemo movable to an-
other position during reciprocating knitting
so-that the web holdmrr elements in that por-
tion of the needle cir cle where the slack varn
is located are withdrawn- to avoid contact

~with the said yarn.

4. Tn a civeular rib knitting machine, rib
and plain needle cylinders co-axially opposed,
needles operable in'said:cylinders For rib and
plain knitting, said machine operating with
rotary motmn and also with reciprocating
motion during which latter the knitting yarn
slackens, a cir reular series of web hol dlno ele-
ments 1espect1velv furnished with butts and

“arranged in ‘the Tib cylinder so that their

outer ends are capable of movement towards
and from the éylinder axis, a cam normally

“positioned foracting onthe said butts so'that

the elements ave prowcted outwards between
the loop forming rib needles so as to hold
down the knitted web against the loop draw-
g action,said cam benw movable to-another

p0s1t10n dllrlng remprocatnm knitting sothat

‘the elements in that portion of the needle

circle where the slack yarn is located are with-

drawn to avoid contact with said yarn, and -

means for determining the position of said
cam.

and plain needle cylinders co- q\nlly opposed,
needles operable in said cylinders for vib
and plain knitting, said nmachine operating
with rotary motion and also with reciprocat-
ing motion during which latter the knitting

-yarn slackens, a circular series of web hold-

ing -elements respectively furnished - with
butts and arranged in the tib cylinder so as
to be 1nd1v1dually glidable radially between

‘the rib needles, a cam normally positioned

for acting on the said butts so that the ele-
ments are projected outwards between the
loop forming i1b needles so as to hold down
the knitted web against the loop drawing
‘action,said cam bemo movable to another po-

“gition durmo remprocatma knitting so that

the elements in that portion of the needle
circle where the slack yarn is located are
withdrawn to avoid contact with said yarn,
arotatable member carryingisaid cam and op-

5. In a circular r1b knlttlnor machine, rib

70
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erable to mkove 1t from its normal to Bhe other

* position, and vice versa, and means for con-

10
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trolling the rotation of said member, for the
purpose described.
6. In a circular rib knitting machme, rib

and plain needie cyhnders, co-axially op--

posed, needles operable in said cylinders for
rib and plain knitting, said machine operat-
ing with rotary motionand also with recipro-

cating motion during which latter the knit-

ting yarn slackens, a circular series of arcu-
ate web holding elements each furnished with
a butt, a grooved ring in the rib néedle cyl-
inder in which the said elements are slidably
arranged so .that their outer ends can be
moved in and out between the rib needles, a

cam operative upon the butts, said cam being
normally positioned so that the outer ends
of the elements are projected outwards be-
tween the loop forming rib needles.to hold
down knitted web afralnst the loop forming
action, means for moving the cam to another
position during reciprocating knitting so that

the ends of the elements in that portion of
the needle circle where the slack yarn is lo-

cated are withdrawn to avoid contact with
said yarn, and means for controlling the
movement of said cam, for the purpose de-
scribed.

7. In a circular rib knitting machme, rib

and plain needle cylinders co-axially op-

posed, needles operable in said-cylinders for
rib and plain knitting, said machine operat-
ing with a rotary and also with reciprocating
motion during which latter the yarn slack-

ens, a cu‘cular series of web holding elements-

arranged in the rib needle cvhnder so that
their outer ends can be moved radially in and
out betwen the rib needles, and means for ef-
fecting such movement Whereby said . ele-
ments can be projected outwards between the
loop forming rib needles to hold down the
knitted web fwamst the loop. forming action,
and withdrawn inwards to such extent as to
avoid contact with the slack yarn during re-
ciprocatory action of the machine, each of
said elemeénts having its operatlve edge
formed so that it will vary in relation to
the needles according to the extent of its pro-
jection, and said means being adjustable ax-

-1ally in the rib cylinder to vary the extent

of such projection, for the purpose described.

8. In a circular rib knitting machine oper-- -

ating with rotary motion and with recipro-

cating motion during which latter the knit-

ting yarn slackens, rib and plain’ cylinders
axially opposed, needles operable-in said cyl-

- inders for rib and plain knitting, a radially

60
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grooved bed in the rib needle cylinder, web
hOldan' elements slidable in said bed so that

their outer ends can be moved in and out be-.

tween the rib needles so that when projected
they hold down the knitted web against the

loop drawing action of the rib needles means

whereby said elements can be withdrawn in-

Wards'tb such extent as to avoid contact with
_the ‘slack yarn during the reciprocatory ac-

tion of the machine, and means exterior of
the rib cylinder for controlling said project-
ing and withdrawing means.

9. In a circular ‘rib knitting machine of

the-rotary and rotary remprocatory needle

cylinder type having axially opposed rib and
plain needle cylinders with needles operable
ineach ‘for rib and plain knitting, a radiall
grooved bed in*the rib needle cylinder, we
holding elements slidable in said bed, means
within the rib cylinder for projecting said

5

70

slidable elements betweéen the loop forming

rib-needles during circular knitting to hold
down the knitted web and for withdrawing
said elements to such extent as to avoid con-

‘tact with the slack yarn engendered during

the réciprocatory knitting action of the ma-
chine, and means operable externally of the
cyhnder for controlling said interior means,
all for the purpose set forth.

10. In a circular rib knitting machine of -

the rotary and rotary reciprocatory. needle
cylinder type having axially opposed rib and
plain needle cyhnders with needles operable
in each for rib and plain knitting, a radially
grooved:-bed in the rib needle cvhnder, web

. holdmo elements slidable in said bed, a cam

operatlve upon said elements and normally

pos1t10ned to project same outwards between'

80
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the loop forming rib needles so as to hold -

down- the knitted web against the loop draw-
ing action during 01rcular knitting, a rotat-
able sleeve mounted centrally within the rib
needle cylinder to carry said cam, and means
external to the rib cylinder for controlling
rotation of the sleeve to another p051t10n
wherein during the reciprocatory action of
the machine the cam withdraws the elements
in that portion of the needle circle where the
slack yarn is located so that they avoid con-
tact with said yarn.

In testimony whereof I affix my signature.

THOMAS ‘SCOTT GRIEVE.
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