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13 Claims.

This invention relates broadly to knitting ma-
chines and more specifically to improvements in
yvarn feeding mechanisms therefor. ‘

“-One of the objects. of -this invention is to pro-
vide a thread-guiding:device which comprehends
mechanism for. effectuating the successive move-
ment-of ‘a plurality of threads into adjustment
for engagement within the yarn carrier and for
the cyclic delivery: thereof during the operation
of the machine.

Another object of the invention is to provide a
yarn carrier which will engage a prepositioned
thread, feed the same toé the knitting needles
and upon completion of the reciprocative trans-
lation of the carrier eject the strand, seize an-
other and automatically repeat'the yarn feeding
operation.

A further object of the invention is to provide
mechanism which may be readily adjusted to
effect -the allocation of the threads and: conse~
quent order of application thereof within the op-
erative cycle of the: machine.

Another object of the invention is to provide
a thread guard or latching device coordinated for,
operable control with the yarn carrier-which: will
retain-the thread within the carrier during the
reciprocative movement of the:carriage and will
automatically release the thread at the end of
the translation thereof.

Another object of this invention is to construct
a thread guiding mechanism which is adapted to
successively shift a plurality of threads into and
out of ‘'operative engagement with the ‘yarh car-
rier and to sustain ‘respectively the position of
each thread guide during ‘the knitting event of
the machine.. Furthermore, the organization of
this mechanism contemplatés the automatic re-
lease of the prepositioned thread -guide and the
control thereof through the carriage at the com-
pletion of the knitting cycle. ’

Other objects and advantages reside in ‘the
specific construction -and ‘agroupment of  ele-
ments peculiar to the structure embodied in the
bresent invention,-as will become apparent from
a more complete examination of the following
specification and appended claims wherein ‘there
is .assembled and pointed out. certain combina-
tions of parts and specific construction indicative
of the scope and spirit of the invention.

In the drawings which illustrate the preferred
embodiment of the invention—

Figure 1 is an end elevational view-of a knit-
ting ‘machine embodying the present invention
and illustrating the arrangement of the thread
shifting mechamsm

-needles.

(ClL. 66—127)

Figure 2 is a fragmentary view of a front ele-
vation of the machine illustrated in Figure 1.

Figure 3 is a plan view .of a portion of the
thread shifting mechanism illustrating in a some-
what - enlarged scale & -portion of the thread 5
shifting device.

. Figure 4 is an end elevation of the mechanism
shown in Figure 3.

Figure 5 is an -end elevational view of the de-
vice illustrated in Figure 3 showing the opposed
end of the mechanism illustrated in Figure 4.

Figure 6 is-a front elevational view of a frag-
mentary portion of the device illustrated. in Fig-
ure 3.

Figure 7.is a detail plan view of the yarn car- 15
rier and its appurtenances,

Figure -8 is an elevational view of the mecha-
nism illustrated in Figure 7.

Figure 9 is an end view of the yarn carrier in-
cluding a portion of the frame therefor illustrated
in Pigure 7. i

Figures 10 and 11 are detail views of the yarn
carrier illustrating the latch adjusted in its open
and closed positions.

Figure 12 is a view in perspective illustrating
somewhat - diagrammatically -a- portion of - the
thread shifting mechanism and the yarn carrier.
PFigure 13 is a detail view in section illustrating
the arrangement of the ratchet control for the
thread shifting mechanism, the section shown
herein being taken on a plane indicated by the
line 13—13 in Figure 2.

Figure 14 is a transverse sectional view taken
through the cam plate illustrating the adjustable
support of the lugs -thereon,

Referring to Figures 1 and 2 the kmttmg ma-
chine' with which the present invention is as-
sociated for purposes of illustration is of a flat bed
type embodying a frame [0 upon which is
mounted g bed |1 having a reciprocating carriage 49
12. thereon  formed ‘to support the cam plates
which control the  movement of  the  knitting
Within the bed 1 there is a pair of op-
positely disposed needle plates 13 in the grooved
body whereof the knitting needles are guided. 45
The improved yarn carrier 14 embodied in the
present invention is supported on a frame 15
which is' mounted upon the carriage 16 arranged
for reciprocative movement over the rearward
needle plate 13. 50

As illustrated in Figure 2 the thread shifting
mechanism comprises a plurality of cam plates (7
having lugs 18 thereon which may be adjustably
positioned to effect the operation of the bell
cranks 19 at the desired operating intervals. The

10

35

(=)

5



10

15

20

25

30

35

40

45

50

55

60

65

70

78

2
cam plates are formed with an annular T-slot
having a transversely disposed opening 17a to re-
ceive headed bolts i8¢ which are screw threaded

into the adjustable cam blocks 18. The outer
ends of the bolts I8¢ are formed with screw

“driver slots to facilitate the ready adjustment of

the screws. The cam plates 1T are rotatably
driven through a ratchet 20 which is driven
through pawls 2 mounted upon a reciprocating
plate 22 guided in an opening formed in the end
portion of the bed Il. Adjacent the ratchet
wheel 20 there is a disc 23 having a notch 24
formed in the perimeter thereof to facilitate the
engagement of the pawls 21 with the teeth of
the ratchet during the operation of the cam
plates. The circumference of the body of the

_discs 23 adjacent the notched portion thereof is

formed to overlie the faces of the ratchet teeth
radially and is disposed upon rotative adjustment
to abut the inner faces of the pawls and retract
the same from the ratchet wheel. The discs 23
are secured to the cam plates {7 this assembly
being loosely mounted upon stub shafts supported
in the frame. This assembly is rotatably actu-
ated by links 25 which are pivotally connected to
the face of the dises and to a rocker arm 28
formed with a finger 27 adapted to engage lugs
28 provided upon certain links in a series of end-
less chains 29. The chains are rotatively driven
through gearing, not shown, connected with the
driving unit of the machine. As the chains 29
are advanced over the sprockets upon which they
are mounted, the Ilugs 28 thereon engage the
finger 217, thus elevating. the rocker arm and ef-
fecting the rotative movement of the discs 23
which in turn positions the disc so that the cir-
cumferential portion thereof will engage the pawl
21 and thus restrain further rotation of the
ratchet 20, ) )

As illustrated herein there are four cam plates
or dises 17 which operably control the movement
of the Dbell cranks 9. These bell cranks are
pivotally supported upon a shaft mounted in
brackets extended from a plate 30 which is se-
cured to the bed {1 of the machine. The bell
cranks (9 engage levers 31 having adjustable

- tappet pins 32 mounted in the end portions there-

of. The levers 31 are keyed upon shafts 33
paraxially disposed and mounted in brackets 34
at the opposite ends of the plate 30. Keyed upon
the inner end of each of the shafts 33 are arms
8% having links 36 pivotally connected to the
yoked end of a rocker arm 37 fulerumed upon a
shaft 38 supported in brackets 39 borne by the
plate 38. The free ends of the rocker arm 37
are engageable with levers 40 fulecrumed inter-
mediate their ends upon a shaft 41 journalled in
bearings 42 mounted on the plate 30. The outer
ends of the levers 40 are apertured to receive a
strand of yarn which is drawn from an overhead
guide and supply cones, in the usual manner. As
shown in Figure 4 the aperture through which
the yarn passes is bushed with an agate or por-
celain eyelet 43 which is provided to avoid undue
cutting or scoring of the guide by the passage of
the yarn therethrough. Within the yoked end
of the arm 37 there is a freely pivoted link 44
which is organized to swing, under the influence
of gravity, into abutting engagement with a ledge
43 mounted adjacent the forward edge of the
plate 38." Upon the face of the carriage 12 there
i§ a cam plate 46, the inner face whereof is

formed - with rearwardly inclined edges which

merge in the céntral portion of the plate at an
adequate altitude to engage thelinks 44 and dis-
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engage the same from their seated position with-
in the ledges 45 upon the reciprocative transla-
tion of the carriage,

As the discs 1T are rotated the lugs 18 thereon
progressively trip the bell cranks {9 thereby ef-
fecting the elevation of the levers 35, the oscil-

Jation of the arm 37 and the alfernate elevation

and depression of the guide arms 48. The allo~
cation of the lugs I8 upon each of the cam discs
and the operative movement of the discs as con-
trolled by the arrangement of the lugs 28 upon
the chains 29 are suitably coordinated, in timed

10

relation to the reciprocative movement of the -

carriage 16 to effectuate the elevation of a single
guide arm 40 coincident with any reciprocative
translation of the carriage. Since links 44 are
disposed to fall by gravity into the ledge 45 when
the lever 37 is rocked to its elevated position the
adjustment of the guides 48 is positively sustained
while the carriage moves through its reciproca-
tive cycle. As the carriage 12 approaches the
end of the machine upon which. the rocker arms
37 are mounted the cam plate 46 impinges the
supporting link £4 and effects the release thereof
which then permits the guide 40 to be depressed
under the influence of the spring plunger 47,
which is coordinated with-the inner end of the
guide, as illustrated in Figure 4. REach of the
guides 40 remain in the retracted or depressed
position, as shown, until the bell crank (9 with
which it is associated is engaged with the next
adjacent cam @8 on the respective cam disecs
whereupon the guide then actuated will be ele-
vated and held in its extended position during the
movement of the carriage.

The yarn carrier embodies a plate 50 adjust~
ably secured to the carriage {6 through a clamp-
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ing plate 5f which is formed with a tongue 52

thereon adapted for engagement within a recess
in the carriage. Upon the inner end of the plate
50 there is a vertically disposed bracket upon
which there is fulecrumed a yarn carrier support-
ing member 53, the inner end thereof being aper-
tured to receive a pivotally mounted stud 54 hav-
ing a compression spring 55 thereon intermediate
the inner face of the supporting member 53 and
the plate 58. The outer end of the stud is pro-
vided with an adjusting nut 58 which facilitates
the adjustment of a variable spring load upon
the outer end of the lever 53 and the outward
accurate adjustment of the supporting member.
The supporting member 53 is formed with a ver-
tical dovetail guideway in the face thereof which
receives the yarn carrier (4. The yarn carrier
is secured within the guide by the frictional en-
gagement of a screw 57 mounted in the face of
the support 53.

The yarn carrier {4 is formed with oppositely
disposed intermeshed webs or hooks 59 and 89, the
hook 68 partially enveloping the hook 59 and lat-
erally spaced therefrom. The free ends of the
webs 59 and 60 are formed with receding edges
curved to facilitate the reentrant engagement of
the yarn therein and machined with fully round-
ed corners to avoid shearing the yarn when guided
therein and carried thereby. The inner web 58
tapers downwardly merging with the end wall of
the hook at the bottom edge thereof while the
outer web tapers upwardly and downwardly merg-
ing with the end wall of the hook adjacent the
top and bottom portions of said end wall. Above
the loop or hook portion of the yarn carrier there
is a finger 61 disposed to overlie the forward face
of the hook 58 when the finger is adjusted in its
inwardly position and to pass over the inclined
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edge of ‘the:hook 60 when:it:is ‘meoved: to its: out-
wardly adjusted position: 'The finger ‘61 depends
from:a. sliding plate 62 which is mounted in:the:
forward face of the yarn:.carrier supporting:mem-
ber 53.. Rearwardly‘of the plate 62 there is ai/seg-
mental gear 64 pivotally mounted:upon: the plate:
53 and having g pintle: 68 eccentrically disposed:
on the hub portion thereof for engagement with-
in a slot 66.in a lug formed in the plate 62. The
gear 64 is intermeshed with a rack 61 reciproca-
tively mounted; within a guideway formed:in the
supporting member: 53. - The outer ends of the
rack 67 are provided with ‘depending: ears 68
which are disposed for ‘engagement with buffer
blocks 69 and Tl mounted :adjacent. the: opposed:
ends of the bed of the machine. The: buffer-6%
embodies. a.spring pressed: lever-fulcrumed onthe
bed of the machine and: provided with a lug 10
which is positioned:to abut: the ‘ear 68 upon the
inward reciprocative movement of the carriage.

‘The lever 69 is disposed by engagement of the

angulated outer face of the:lug:10-upon the out~
ward travel of the carriage. . The opposed ear
68 'of the rack will engage the buffer Tl which
embodies a screw threaded bolt 72 mounted in a
boss 13 formed in the bed Lt.

‘When the carriage 16.is at the end of its inner

reciprocated travel, the thread ‘operatively posi- .

tioned "by: the then extended lever 40 will lie:in
the path of the hook 60 of the yarn carrier. To
assure. glignment thereof with: the forward face

of ‘the hook there is-a guide plate: 14 having in-.

clined end portions 15 which are disposed to en-
cage and deflect the thread into the plane-of the
hook. The plate T4 is supported by the Torward:
face of the arm 53 and vertically disposed: adja~-
cent: the central portions: of the faces:of the hooks:
59 and 60. v

~Upon-the forward face of the plate 53 there is
a pair of opposed brackets 16:which retain spring
pressed - plungers: 1T engageable- with pivotally
mounted fingers. 78 and 19 which are arranged
to drag ‘upon the surface of the yarn interlaced
into’ the hooks of' the. knitting mneedles: Upon
the outward translation of the carriage the finger
18.will drag over the crossed threads: within the
knitting needles, and maintain the necessary ten-
sion upon the threads to prevent the escapement
of ‘the yarn from the hooked portions of the knit-
ting needles. - During this event the finger 19 will
be revolved about its pivotal connection, the: end
portion thereof engaging 'thé surface of the
threads but without exerting any ‘appreciable ten-
sion thereon.

In operation when one - of the lugs (8 -engage
the bell crank 19-coordinated: therewith and ele-
vates the guide lever 40 the yarn retained there-
by is moved in the path of the guide plate 14
which deflects the same for entry within the hook
60 where. the thread is fed:to the hooks of the
knitting needles as‘the carrier is eonveyed across
the bed of the machine, as illustrated in Figure
10. At this time the remaining arms-40 are de-
pressed or lowered thereby deflecting the threads
to an obtuse angle which is in a plane beneath
the path of translation of the hooked portion of
the varn carrier. When the cams (8 are posi-
tioned to effect the actuation of one of the arms
49 or considered in respect to the knitting func-
tion, when the cycle comprehends dropping the
thread then guided and seizing another, the thread
carried through the return translation of the car-
rier is ejected from the carrier.by actuation of
the lateh finger 61 which is adjusted through its
engagement with the buffer 69 to a position for-

3.
wardly-of’ the:opening-in the hooked members of
the: ‘carrier, as shown in Figure 10.  Coinecident
with the adjustment the cam plate 46 will disen-
gage the supporting link 44 from its seat and the
lever arm 40 will oscillate to its lowered position &
thus: deflecting the thread carried thereby to an
adjustment,; the angle whereof then urges the
thread outwardly and downwardly over the in-
clined marginal edge 80 of the hooked member 69
which member is.suitably. configured to permit 10°
the escapement of the thread. - ‘As the yarn car-
rier continues its outer reciprocative movement
the next arm 48 pre-selected through the actu-
ation of the cam discs IT is elevated to position
the thread carried thereby-into an acute ansgle 15
in relation to the carrier and in the path of travel
of the yarn carrier, so that upon the return move-
ment of the carriage the hook member 608 will en-
gage the thread and feed it into the knitting nee-
dles; ‘as shown in- Figure 11.

When. the thread: is engaged within the hook
60 the finger 61 is positioned to extend beyond the
throat of the hook. Upon the reverse movement
of the carriage, the finger 61 is'adjusted through

20

‘the engagement with the buffer T1 which causes 25

it to.-overlie the upper opening of the hook 59
and thus guide and retain the thread within the
hook 59 the tapered or inclined edges of the hook
form: the guiding surfaces for the thread during
the cycle in which'the thread is ejected from the 30
hook. The edge of the outer web 60 constituting
the guiding surface for the thread at the begin-
ning of the thread ejecting event and the lower
edge of the inner web 59 constituting the guiding
surface for the thread at the end of the thread 35
ejecting event. Sequential operating cycles of the
thread carrier are similar to the foregoing ex-
cept that movement of each of the cam discs {7
occurs adjacent the completion of the inward re~
ciprocation of the carriage and the actuation of 40
coordinated: parts will cause the thread formerly
positioned for engagement with the hook to be de-
pressed and the arm 40 under the pre-selected
¢am arranged to be then elevated to position the
thread carried thereby for engagement within the 45
hook coincident with the reverse movement of
the carriage.

Although the foregoing description is necessar-
ily of .a detailed character, in order that the in-
vention may be completely set forth, it is to be
understood that the specific: terminology is not
mtended to be restrictive or confining, and that
various rearrangements of parts:and modifications
of structural detail may be resorted to without de-
parting from the:scope or splnt of the invention 5:
a5 herein claimed. :

I claim: .

1. In a knittihg machine a yarn:carrier com-~
prising & deuble opposed hook; the free¢ end of one’
member: thereof extending beyond the end of the
other and a latch finger disposed-above said hook
for retaining a thread within the looped portion
of one of the hook members during the reciproca-
tive movement of the yarn carrier.

2. In a knitting machine a yarn carrier com-
prising -a double opposed hook, a latch finger
therefor, and means associated therewith for re-
ciprocating the finger into a thread retaining po-
sition within the hook and a thread ejectment po-
sition from the hook. )

3. In a knitting machine a yarn carrier com-
prising opposed hook members, the free ends
thereof being transversely spaced and laterally
extended one beyond the other, one of the hook
members having an inclined marginal edge for 75
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ejectively guiding the thread therefrom, & latch
finger for retaining the thread within the other
hook member and means for shifting the said
latch finger into thread retaining and ejecting
position.

4. In a knitting machme a thread carrier com-
prising a double hook having the free end portion
of one member thereof disposed intermediate the
walls of the other hook members, a latch finger
associated with said yarn carrier and means for

shifting said finger to alternately open and close

the passage into the inner hook member.

5. In a knitting machine a thread carrier com'-‘

prisihg a double hook having the free end portion
of one member thereof disposed between the walls
of the other hook member, the wall of the outer
hook having a tapered marginal edge for per-
mitting the ejectment of a thread within said
outer hook member, a latch finger disposed above
the opening of the inner hook member and
means to shift said finger across the opening in
said inner hook member. .

6. In a knitting machine, a thread gmdlng
mechanism comprising a plurality of thread guid-

ing arms, a thread carrier embodying oppositely

disposed hook members, a latch finger associ-
ated with said thread carrier for retaining the

- thread within one of the hook members through

the reciprocation of said thread carrier, means
for positioning one of said arms so that the
thread carried thereby will be engaged within one
of .the hook members of said thread carrier, and
means for positioning the remaining arms so that
the threads. carried thereby will be retracted
from the path of translation of the thread carrier.

7. In a knitting machine a thread guiding
mechenism comprising a plurality of thread po-
sitioning arms, a reciprocating thread carrier
embodying a double opposed hook, mechanism for
positioning the thread guided by said arms into

~and out of the path of the hook portion of said

thread carrier, means for controlling the move-
ment of said thread positioning mechanism com-
prising cams having adjustable lugs thereon for
elevating said arms, rocker arms associated with
said arms, operative connections between said
cams and said rocker arms, links connected to
said rocker arms adapted to support said arms
in elevated position and springs associated with
said arms for compressively retaining said links
in a downward position.

8. In a knitting machine comprising a bed, hook
knitting needles therein, a carriage adapted to re-
ciprocate above said knitting needles, a thread
carrier mounted upon said carriage, a plurality
of thread guiding arms, cams having adjustable
lugs thereon for actuating said arms one at a
time into position for guiding the thread carried

. thereby into engagement with said thread car-

rier and means comprising a chain having lugs
thereon for controlling the movement of said
cams.
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9. In a knitting machine, a yarn carrier com-
brising g pair of spaced webs one overlapping the
other, the outer web tapering upwardly from a
point above the bottom of the carrier and merg-
ing with the end wall at the top of the carrier, 5
the lower portion of the outer web tapering down-
wardly and merging with the end wall of the car-
rier at the bottom thereof, the inner web taper-
ing downwardly and merging with the end wall
at-the bottom of the carrier so that the thread 10
will be ejectively guided from said carrier over
the inclined upper edge of the outer web and the
inclined edge of the inner web.

10. In a knitting machine a thread carrier com-
prising a double hook embodying opposed webs, 15
the free ends thereof being disposed in lateral
spaced relation, the marginal edge of the outer
web extending angularly downwardly and over-
lapping the edge of the inner web, the marginal
edge of the inner web diverging from the bottom 20
of the end wall of the carrier upwardly and dis-
posed to overlap a portion of the outer web and
terminating in spaced relation with the upper end
wall of the carrier adjacent the outer web, the
edge of the outer web constituting the guiding 25
surface for the thread at the beginning of the
thread ejecting event and the lowér edge of the

.inner web constituting the guiding surface for

the thread at the end of the thread eJectmg
event of the carrier.

11. In a knitting machine comprising a bed,
hooked knitting needles therein, a carriage adapt-
ed to reciprocate above said knitting needles, a
thread carrier mounted upon said carriage, a
plurality of thread guiding arms, means for actu- 35
ating said arms one at a time into position for
guiding the thread carried thereby into engage-
ment with said thread carrier, and a depending
finger associated with said thread carrier for
ejecting the thread carried thereby. 40

12. In a knitting machine, a thread carrier
comprising a hook member constituting a split
band the free ends whereof are laterally spaced
and extended one beyond the other, the upper
edges of each end of the hook member being 45
configured to effect the engagement of the thread
therebetween at the initial ejectment event of
the thread, the lower edges of each end of the
hook member being inclined and merged with
the end wall at the bottom thereof whereby the 50
thread will be guided from the carrier by the lower
inclined edges of said hooked member.

13. In-a knitting machine, a thread carrier
comprising a pair of spaced webs one overlapping
the other, the cuter web tapered upwardly and 55
downwardly to merge at its top and bottom edges
with the end wall of the carrier, the inner web
tapered to merge with the end wall of the carrier
at the bottom edge thereof and being configured
to guide the thread from the carrier during the 60
ejective operating cycle of the carrier.
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