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This invention relates to: textrles,,and more

. partlcularly to an apparatus forKnitting hosiery. -

In the kmttmg industry, particularly 'in'the
xmttmg of hos1ery, it-has been:common: ‘practice
to use rib knitting for the leg and. plain knitting
for the foot portions. : These ;operations. have
commonly been performed on two separate ma-
chines, one for the rib knitting; which is: termed

(Cl 66—24)

~t1vely scarce and many persons do not have the
.necessary:aptitude to permit their ‘being trained

- a3 transfer -operators.:
;.such:operation:is materially. increased and-there
-is.:always. the problem -of:-obtaining: ‘sufficient
~tra1ned :operators to:maintain. production.

Consequently, the:cost -of

618 therefore an-object ‘of: this:invention .to

. prov1de an apparatus for automatically -perform-

“g, ribber” and one for the plain knitting,:which :

is called “a footer,” with-the knitted fabric. be-
ing manually transferred-from one-machine to
the other.

As is well known in the art the r1b kmttmg

10 .

of hose may be performed ona machlne utilizing. -

a plurahty of vertlcally recxprocable needles.slid-
ably mounted in grooves on the outer:surface of
a cylinder. 'These needles may-be termed “cyl-
inder needles”- and whlch cooperate ‘with a: plu-

rality of.. horizontal or: d1a1 needles: which -recip-

rocate radially 1n»groo_v_e_s in the:upper surface
of a dial or plate-disposed-abovethe:upper end
of a .cylinder. -In the s1mplest form: of rib knit-
ting, the cylinder and. dial needles are arranged
alternately, but any desired combmatlon -of. cyl-

- inder and -dial needles may: be: utlhzed in order

to provide different r1b patterns Plain knitting
is performed by the.use of the cylmder needles
‘only. .

There are many dlsadvantages in- th1s prlor
method of malnng hosmry, among- them ‘being
the. fact that it is necessary to maintain: a. rela-
tively. large supply of: r1bbed tops in: order that
‘thé plain knitting machmes will. always be: kept
pbusy. .~ Also, there: are. numerous problems -con-
nected with- the ‘shades. or colors of .the:yarn
top. and. foot portion. of the hose from the same
dye.lot of yarn where. th1s is done on: dlﬂ’erent

30.

“{ly- available materlals and” one whmh is not
'subJect to frequent breakdowns and wh1ch w1ll

35

machines and its is-likely ‘that the. top will. be -

Knitted at ohe time and the foot port1on at an-
other time, as miuch as several weeks or months
.apart. . Obviously, it would 1ot be. practlcal to
‘attempt to make all of these top port1ons .and
foot portions from the same dye.lot of yarn, con-
‘sequetitly,  many. problems having. to do with
shading atre presented, which. have. contr1buted
matenally to the relatwely hlgh’- ost of pro-~

40 .

. ing-a-transfer: knitting: operation. .

-Another object; of: the . invention; is: to provrde
an -automatic transfer knitting apparatus:which

i w111 praduce: kmtted hesiery ‘of .high "quality.and
: wlth no-apparent-change. in the knitting: when
. compared- with present commonly ‘used -manual
15 -

methods.
Another obJect of ’the 1nvent10n 1s to prov1de

_an: automatic: transfer: knitting ‘:apparatus’ in
- which.the:stitch 1oop cdrried by the dial needles
~is spread. -or -enlarged to. permit:ithe:¢cylinder
20 -

needles to::pass. through ‘and:‘receive: the -loop
from: the’dial needles in: ‘ordersto’ complete the

~transfer: operatlon

*.A further obJect of ‘the 1nvent10n is’ to prov1de

o5 -an automatic fransfer knitting apparatus ‘Wwhich

- ¢hines - without "substaiitial - alteration of ‘such
“machines.

may- be utilized’ with: conventlonal kmttmg ma-

A st111 further obJect of ' the 1nvent1on 1s the

'prov1s1on of ‘an automatm kmttmg apparatus

which may be econom1cally constructed of read-

perform its intended: funct1on over a long penod
of ‘time w1thout necess1tat1ng attentlon or. repa1r !
Further ob1ects and advantages of . the in-

’ventmn “will. be apparent from the followmg de-
- scr1pt10n ta n in - conJunctlon ‘with the accom-

panymg drawmgs wherein: ;
F1g 1 is a fragmentary top plan v1ew showmg

vention. disposed.in. the d1a1 groove and furthe1
’Showmg such needle and transfer ﬁnger in re-

much yarn is wasted. nice. 1t 5 necessary for the .

ribbed top. to. have Xtra o xcessive length to
make it possiblé for the operator to transfer the
same to the pldin’ kmtt_ ‘machine.. Such extra
or excessive. Tenigth | is unr; velled or “ravelled off”

.to the pres-
from .the

ent method of. ma ,ally't -ansfer,
rib kmttmg aghine. to_the plain km tmg ma-
chine is’ that a high: degree of skill 1slrequ1red of

thé operator.  Such skilled operators are rela-
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Fig.2a perspective view to.an enlarged scale

‘showing: the operation -of, :the -dial :needle: and

transfer ﬁnger during: the transfer- ‘operation;

Flg 3 :a.-top-plan: view’ of ‘the" dlal needle of
th1s 1nvent1on e e -

F1g -4 ar side elevat1ona1 view of the needle
shown in ‘Fig. 3; )

Fig. 5:an end elevatlonal view of ‘the needle
shown in F1g 3

F1g 6 a sectlonal v1ew on the line" 6—6 of
Flg 4; .

Fig. T a sectlonal view:: 51m11ar 874} Flg.'l-fi,but
sh_o ing -a.-slightly :modified form: of-needle;
ﬁmg 8- a sectional  view “on the: line” 8-L8 of

lig. 4;




: 3
Fig. 9 a top plan view of the transfer finger
of this invention; and
Fig. 10 a side elevational view of the transfer
finger shown in Fig. 9. .
Briefly stated, the invention comprises means
whereby a conventional knitting machine may be
converted to a transfer knitting machine in

which the stitch loops carried by the dial ne_edles_
are automatically transferred fto the eylinder

needles. The machine includes the conventional
cylinder and needles carried thereby and a dial
in which a specially formed needle and a trans-
fer finger are slidably mounted in the upper
surface thereof. During the rib knitting opera-
tion, a cam reciprocates the dial needles and
transfer fingers radially of the dial and during
- the transfer operation the needles are projected
& greater distance radially of the dial than dur-
-ing the knitting operation.. During the transfer
“operation the transfer fingers operate to spread
the stitch loop carried by the dial needles
and: at the same time the dial needles move
a short distance laterally of the dial groove,
to permit passage of the cylinder needle sit-
uated directly below the dial needle upward-
‘ly through the loop carried by the dial needle
and spread by the transfer finger. Upon com-
pletion of the transfer operation the dial
needles and fingers are retracted into the dial
and remain inoperative during the plain knitting
operation and until it is desired to initiate a
-further rib knitting operation.
With continued reference to the drawing,
. there is shown in Fig. 1 a dial 10 for a knitting
-machine, this dial having radial grooves {{ in the
upper surface thereof. 'Dial {0 is mounted on g
horizontal plane slightly above the upper end of
the cylinder of the knitting machine and in
some types of knitting machines the .dial and
cylinder rotate while in others the dial and cyl-
.inder are stationary and movable cams are pro-
vided for actuating the needles. The present
invention will operate equally well with either
type of machine. The dial (0 is provided with
a central aperture 12 for receiving a shaft, not
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_shown, there being a keyway 13 in the dial {0 -

for keying the dial to the shaft and to prevent
‘relative rotation therebetween. Slidably re-
ceived in the grooves 11 of dial 10 are knitting
needles {4 and transfer fingers 15. These
needles and transfer fingers may occupy. an in-
operative position as shown at the right in Fig.
1 and may be projected to a knitting position
as shown in the center of this figure and like-
wise may be projected a greater distance for
‘performing a transfer operation as shown at the
‘left-hand side of Fig. 1.

With particular reference to Figs: 3 to 8, the
‘needle 14 comprises an elongated flat body por-
tion 16 which is constructed preferably of metal
but other suitable material may be employed if
desired.. One end of body 16 terminates in g
tail or tang {1 which, as shown in Fig, 3, is bent
at an angle to the body 16 of the needle and the
purpose and utility of this bent tang will present-
ly be described. Extending from the opposite
end of the body 16 is a reduced shank portion
I8 terminating in a hook 9. Hook 19 may be
closed to permit a stitch loop to pass from the
shank {8 over the hook without being received
within the same by a latch 20 pivotally mounted
at 21 on the shank 18. Latch 20 is provided with
a-hood 22 which partially embraces the end of
hook 19 in order to provide a smooth surface
and prevent catching of the yarn thereon. At
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the inner end of shank I8 there is provided an
inclined surface 23 which extends upwardly and

‘terminates in a shoulder 24 at the point of junc-

ture with the body 6. Body i6 is provided in
one face thereof with a tapered concave groove
25 and adjacent this groove is an aperture 26,
the purpose of which will be presently described.
In the form of needle shown in Fig, 7, aperture
26 is replaced by a recess 27 which performs the
same function. Body I8 is also provided with
a cam-engaging butt 28 projecting from one edge
thereof and this butt may be either of the low
variety as shown in full lines or may be made
longer as shown in dotted lines in Fig. 4.

With reference to Figs. 9 and 10 the transfer
finger 15 comprises a resilient metallic strip hav-
ing somewhat the same configuration as the body
{6 of the needle 14, Transfer finger 15 comprises
a body portion 28 and a tang or tail portion 30
there being a cam-engaging butt 3 projecting
from one edge of the body 29. Butt 31 is similar
in every respect to the butt 28 of needle 14. The
body 29 of the transfer finger {5 is provided at
the forward end thereof with a bit 32 which ex-
tends at an angle to the body portion 29 as clear-
ly shown in Figs. 2 and 9. The formation of the
transfer finger (5 is also clearly shown in Fig, 9
and in effect forms a leaf spring, the purpose of
which will be later described.

The body 16 of the needle 14 is reduced in
thickness between the bitt 28 and the inner end
of the tang 11, the opposite side of the body (6

“from the concave groove 25 being provided with

an inclined surface 33 which extends from the
inner end of the tang 11 inwardly toward the
longitudinal axis of the needle and terminates
in- a curved shoulder 34 adjacent the butt 28,
shoulder 34 providing a camming action which
will be later described in connection with the op-
eration of the device.

As shown in Figs. 1 and 2 the dial needles {4
and the transfer fingers 15 are disposed in side by
side relation in the grooves (I of dial 10. With
the needles and fingers in the position shown in
the center of Fig. 1 the tang 17 of needle (4 is
substantially straight with relation to the body
{6 and the curved spring transfer finger 15 is
also flat. This results in the needle and transfer
fingers bearing against the walls of the grooves
11 and provides sufficient tension to prevent
vibration or undesired movement of such needles
and fingers.  'When the needles and transfer fin-
gers are retracted to inoperative position as
shown at the right of Fig. 1, the tang {1 of the
needle {4 and the tang 30 of the transfer finger (5
due to their resiliency, diverge and retain the
needles and transfer fingers in such position until
projected by action of a cam upon the butts 28
and 31. - : :

The operation of the device is best shown in
Figs. 1 and 2 and it is to be understood that dur-
ing a rib knitting operation stitch loops are re-
ceived on each dial needle and on every other cyl-
inder needle 35. The cylinder needle 38, located
directly below the dial needle 14, is in lowered
or inoperative position during the rib knitting op-
eration and remains immovable during such op-
eration. When it is desired to transfer from rib
knitting to plain knitting it is necessary to trans-
fer the stitch loop 37 carried by the dial needle
14 to the previously inoperative cylinder needle
36. This operation is accomplished as shown in
Figs. 1 and 2 by projecting the dial needle 14 and
transfer finger {5 to the position shown on the
left hand side of Fig. 1. 1In this position the
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~eurved- shoulder-34 of needle f4-is+ 'pbs'itioned
élad1ally outwardly -of ‘the-outer-édege 38-'of ‘the

-grooves {{-in dial-10.:"This permits ‘thenéedle (4

t6 move-laterally in'the ‘gréove ‘the distance of

“‘the reduction-in'thickness of the- needle’ f4caused -

‘by the shoulder 34 and inclined surface 33.'Needle
14 is moved ‘laterally -in' this manner-by-reason

»'-agamst the side of the néedle’ |
-is cléarly shown-at:the left
~hoted ‘that -the ‘transfer - finger “15 ‘has ‘cutved

of the resiliency of the-transfer: ﬁnger {5-bearing
“UThis opera.tlon

slightly away from the flat-condition ‘which-is-ap-

- parent in‘the‘position ofthé needlé shown' in‘the
--génter of Fig. 1. -At the same time, the outer end

‘of“transfer finger-15 carrymg the bl‘o 32, springs
“or moves outwardly away from ‘the* ad;acent sur-

face of the needle 14-to form' a dlvergmg support

‘for the stitch loop 37. At this‘period in‘the op-
-eration, the-stitch loop 37 has’ ‘moved up’ the-in-

--clined ‘surface 23 and into-engagement W1th the

shoulder 24 on the outer end of ‘the ‘body ‘16-of

-needle (4. Likewise, the stitch~loop 3T is-en-

-gaged by the upper surface of tlie bit 32 and by

the-outer-end 24’ -of ‘the transfer finger~15." ‘As

“clearly shown in Figs. 1 and 2, this’ diverging-re-~
~lationship between the outer end of-the transfer
- finger 5 and the needle 14 spreads the stitch loop

31 an appreciable amount and since-the needle
‘{4 'has ‘moved laterally the’ ‘previously “idle ¢yl-
inder needle 36-may pass upwardly through the

“loop 37 and will not contact the'needle 14 by rea-

son of ‘the clearance provided by concave groove
25. After the cylinder needle 36.has passed up-
wardly through the stitch loop 37, the dial needle

t4 and transfer finger .15 are retracted into the '35

dial groove !1 and the stitch loop 3T remains on

“the cylinder needle 36 which then moves down-

wardly to form a further stitch. The dial needle
14 and transfer finger 15 are retracted to the in-
operative position shown-at the right of “Fig. 1
and at this time the -angularly disposed bit 32
is received within the aperture 26 or recess 21
as the case may be in the needle ‘14 in order to

‘present a flat outer surface for engagement with

“the wall of the groove f{.
“the dial needle 14 from the position shown at the

left in Fig. 1, the outer end 38 of the groove 1|

engages the curved shoulder 34 of theneedle” 14
and “provides a~camming action “to “move the
needle “14 laterally in the groove to a position

“where the shoulder will pass inwardly:from the
“end 88 and will'remain in such position-until’the

‘needle -14 is again projected to ‘a~point where
the shoulder 34 mioves outwardly ‘of the end 38
.of the groove 1.

Tt will be seen that by ‘the above: described in-
vention there has been provided a relatively sim-

ple and economically constructed means for per-
“forming & transfer operation during-thé knitting

of fabric and one which is easily adaptable ‘to
conventional knitting machines without material
change therein. "The transfer finger may be
formed by a relatively simple and ‘inexpensive

“stamping ‘operation ‘while the ‘needle is scarcely

more difficult to fabricate than’'the conventional
dial needle.”. All that is necessary iz to .provide
the concave .groove 25, the aperture:26 or recess
27 -and the reduced portion formed by the in-
clined surface 33 and the shouldler—34: ‘-Aside

-from these features, the needle is substantially

‘identical “to ~conventional ‘dial needles.”

“In-the

case.of breakage or extreme wear, it is‘only nec-
‘essary to replace the needle and transfer finger
“in- ‘the-dial grooves and this is.as simple an-oper-
‘gtionasmerely replacing g needle.

‘Fig. 1,-it‘being-

‘15

‘During retraction of -

50
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It will-be ‘obvious to-those ‘skilled: in-the :art
-that-various changes' may be made:in-the inven-
“tion without- departing from-the spirit: and scope
“‘thereof; and ‘thereforethe-invention is notlimited
5 - by that ‘which ‘is"shown:in+the drawing-and “de-
- seribed in the’specification, but-only as 1nd10ated

m the ‘appended claims.

"Whadt is ¢laimed is:

1.:In an automatic. transfer kuitting: machme,
10 reciprocably mounted cylinder needles, certain of
said cylinder needles. being réciprocable -during a
rib -knitting operation -and all of said cylinder
.needles being.recipracable during a plain knitting
..operation, a dial disposed.adjacent said ¢ylihder
-needles; grooves in one surface of -said .dial, dial
. needles slidably disposed.in said. grooves, a trans-
fer finger slidably.disposed.in.éach groove in side-
. by-side --abutting .relationship . with .each . dial
‘needle, said dial needles.and transfer fingers be-
ing reciprocable - during a- rib-knitting.operation
and retractible to-an inoperative position during
a plain knitting.operation and -said .dial needles
- and-transfer fingers being movable.radially out-
wardly of said-dial during a-transfer operation to
a’ position beyond-the-knitting -position,-each of
_said dial needles -comprising. an elongated .rela-
tively thin.body of -appreciable width,.a.cam en-
gaging-butt extending from.one edge of the body,
a-reduced portion:extending from one end-of-said
‘body -and ‘terminating:in-a yarn-engaging -hook,
a:latch: pivotally mounted-on said reduced porfion
--and engageable with said hook to close-the same,
- a shoulder.on the end of said body adjacent.said
.~ Feduced portion, a resilient tang -extending from
the opposite end.of said.-body, a tapered groove in
one side face of-said-body adjacent said shoulder,
- @ transverse -aperture in-said body:adjacent said
. groove; said-body being-reduced.in thickness be-

20°

25

30

40 tween said. ‘butt and.said-tang:and -an inclined

surface on the opposite:side of said-body from

-saidgroove extending -inwardly ~from-said.tang

toward the:longitudinal -axis -of -said- body and

terminating -in -an:-outwardly:curved shoulder.ad-
45 Jacent. said. butt, each -of -said transfer fingers
.comprising ‘an -elongated relatively ‘thin resilient
body: of -appreciable: width, said body having a
‘substantially:-bowed formation when-in unstressed
condition, a.cam-engaging butt extending from
said last named body and a bit extending {rom
‘said last named body at an.gangle thereto, whereby
“upon movement of:said needles:and transfer fin-
gers. to transfer: position :sdid:needles will: be
~moved. laterally in said grooves by reason of -the

‘g5 force ‘exerted by.said’ transfer fingers to.bring

-gaid. inclined:surfaces into: erigagement -with -the

. walls-of said grooves-and said- bits will:move lat~
erally away from :said. needles: to spread--stitch-
~loops-received thereon:and permit passage of-cer-
a0 tain of said cylinder needles through 'said -loops
-gndupon-retraction ‘of:said needles and said
-transfer: fingers said:needles ‘will be moved later-
ally-by the camming action of:said .curved shoul-
~ders engaging the outer-edges of said:grooves,said

~g5 - bits ‘will -be received in said:apertures-and. said

“loops will -be: transferred to said certain cy11nde1
needles

-2, In an automatic’ transfer: knitting machine
. reciprocably mounted cylinder needles, certain:of

7o -said cylinder needles. being reciprocable during a

<rib khitting - operation; and-all.of:said. cylinder

needles-being reciprocable during g plain knitting
-operation; a’ dial -disposed ‘adjacent said eylinder
-needles; grooves-in-one-surface’ of-‘said-dial, dial

‘T8 -neédles-slidably disposed-in‘said-grooves; a-trans-
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fer finger slidably disposed in each groove in side-

. by-side  abutting relationship with each: dial
needle, said dial needles and transfer fingers be-
ing reciprocable during a rib knitting operation
and retractible to an inoperative position during
a plain knitting operation and said dial needles
and transfer fingers being movable radially out-
wardly of said dial during a transfer operation
to a position beyond the knitting position, each
of said dial needles comprising an elongated rela-
tively thin body of appreciable width, & cam en-
gaging butt extending from one edge of said body,
a reduced portion extending from one end of said
body and terminating in a yarn-engaging hook, a
latch pivotally mounted on said reduced portion
and engageable with said hook to close the same,
a shoulder adjacent said reduced portion, a re-
silient tank extending from the opposite end of
said body, a tapered concave groove in one side

" face of said body adjacent said shoulder, a trans-
verse recess in said body adjacent said groove,
said body being reduced in thickness between said
butt and said tank and an inclined surface on
the opposite side of said body from said groove
extending inwardly from said tank toward the
longitudinal axis of said body and terminating
in an outwardly curved shoulder adjacent said
butt, each of said transfer fingers comprising an
elongated relatively thin resilient body of ap-
preciable width, said body having a substantially
bowed formation when in unstressed condition,
a cam engaging butt extending from one edge of
said last named body and a bit extending from
one end of said last named body at an angle
thereto whereby upon movement of said needles
and transfer fingers to transfer position said
needles: will be moved laterally in said grooves
by reason of the force exerted by said transfer
fingers to bring said inclined surfaces into en-
gagement with the walls of said grooves and said
bits will move laterally away from said needles
to spread stitch loops received thereon and per-
‘mit passage of certain of said cylinder needles
through said loops and upon retraction of said
needles and said transfer fingers said needles will
be moved laterally by the camming action of said
curved shoulders engaging the outer edges of said
grooves, said bits will be received in said recesses
and said loops will be transferred to said certain
cylinder needles.

3. In an automatic transfer knitting machine
reciprocably mounted cylinder needles, certain of
said cylinder needles being reciprocable during a
rib knitting operation, and all of said cylinder
needles being reciprocable during a plain knit-
ting operation, a dial disposed adjacent said cyl-
inder needles, grooves in one surface of said dial,
dial needles slidably disposed in said grooves, a
transfer finger slidably disposed in each groove in
side-by-side abutting relationship with each dial
needle, said dial needles and transfer fingers be-
ing reciprocable during a rib knitting operation
and retractible to an inoperative position during
a plain knitting operation and said dial needles
and transfer fingers being movable radially out-
wardly of said dial during a transfer operation
to a position beyond the knitting position, each
of said dial needles comprising an elongated rela-
tively thin body of appreciable width, a cam en-
gaging butt extending from one edge of said body,
-a reduced portion extending from one end of said
‘body and terminating in a yarn engaging hook,
.a latch pivotally mounted on said reduced portion
.and engageable with said hook to close the same,
.& shoulder on the-end of said body adjacent said

10

15

20

25

30

35

40

45

50

65

60

65

70

5

"8

 reduced portion, g -tapered concave groove in ond

side face of said body adjacent said shoulder; &
transverse aperture in said body adjacent said
groove, -said body being reduced in thickness be«
tween said butt and the opposite end of said
body and an inclined surface on the opposite end
of said body from said groove extending inwardly

- from the opposite end of said body toward the

longitudinal axis thereof and terminating in an
outwardly curved shoulder adjacent said butt,
each of said transfer fingers comprising an elon-
gated relatively thin resilient body of appreciable
width said body having a substantially bowed
formation when in unstressed condition, a cam
engaging butt extending from one edge of said

last named-body and a bit extending from one

end of said last named body at an angle thereto
whereby. upon movement of said needles and
transfer fingers to transfer position said needles
will be moved laterally in said grooves by reason
of the force exerted by said transfer fingers to
bring said inclined surface into engagement with
the walls of said grooves and said bits will move
laterally away from said needles to spread stitch
loops received thereon and permit passage of cer-
tain of said cylinder needles through said loops
and upon retraction of said needles and said
transfer fingers said needles will be moved later-
ally by the camming action of said curved shoul-
ders engaging the outer edges of said grooves and
said bits will be received in said apertures and
said loops will be transferred to said certain cyl-
inder needles,

4. In an automatic transfer knitting machine
reciprocably mounted cylinder needles, certain of
said needles being reciprocable during a rib-
knitting operation and all of said cylinder needles
being reciprocable during a plain knitting op-
eration, a dial disposed adjacent said cylinder
needles, grooves in one surface of said dial, dial
needles slidably disposed in said grooves, a trans-
fer finger slidably disposed in each groove in
side-by-side abutting relationship with each dial
needle, said dial needles. and transfer fingers
being reciprocable during a rib knitting opera-
tion and retractible to an inoperative position
during a plain knitting operation and said dial
needles and transfer fingers being movable radi-

“ally outwardly of said dial during a transfer

operation to a position beyond the knitting posi-
tion, each of said dial needles comprising an elon-
gated relatively thin body of appreciable width,
a cam engaging butt extending from one edge of
said body, a reduced portion extending from one
end of said body and terminating in g yarn en-
gaging hook, a latch pivotally mounted on said
reduced portion and engageable with said hook
to close the same, a shoulder on the end of said
body adjacent said reduced portion, a transverse
aperture in said body, said body being reduced
in thickness between said butt and the opposite
end of said body and an inclined surface on the
opposite side of said body from said transfer
finger extending inwardly from the opposite end
of said body toward the longitudinal axis there-
of and terminating in an outwardly curved shoul~-
der adjacent said butt, each of said transfer fin-
gers comprising an elongated relatively thin re-
silient body of appreciable width, said body hav-
ing -a substantially bowed formation when in
unstressed condition, a cam engaging butt ex-
tending from one end of said last named body
and a bit extending from one end of said last

‘named body at an angle thereto whereby upon

movement of said.needles and transfer fingers
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to- transfer. position said’heedles will be* moved
laterally: in’ said’ grooves' by reason of~the_force -
exerted by said transfer- fingers to ‘bring; said’
inclined surfaces into engagement with the-walls -
of said grooves-and said’ bits-will move-laterally -6
away: from -said needles to spread- stitch loops-:
received thereon and permit- passageof-certain--
of “said- eylinder- needles -through- said loops and-~
upon retraction of ‘said-needles-and said’ transfer--
fingers ‘said- needles - willbe - moved Jaterally -by-]
the camming . action ‘of ' said curved- shoulders -
engaging the outer. edges of” said grooves; said’-
bits will be received in‘said apertures-and said::
loops: will be transferred to-said -certain cylinder—
needles. . B} .

5. Inan automatic transfer knitting machine
reciprocably mounted” cylinder-needles; -certain-
of said cylinder needles:being reciprocable “dur-"
ing a rib-knitting operation and all;of said.cyl:’
inder. needles being reciprocable during a plain-
knitting operation, a dial disposed adjacent said
cylinder. needles,. grooves in”one surface. of: gaid
dial, dial needles slidably disposed in:said grooves, .
a transfer finger slidably disposed:in each groove
in sideby-side abutting relationship’ with each
dizl nieedle, said dial needles-and.transfer fingers.
being reciprocable during a rib-knitting opera- .
tion. and retractible to an inoperative position .
during s plain knitting.operation, and said:dial.
needles and transfer fingers being: movable radi-
ally ‘outwardly of said didl during a transfer op-.
eration.to a position beyond the knitting posi-.
tion, each of said dial needles gomprising. an elon- .
gated relatively thin body. of appreciable Swidth;,.
a cam engaging.butt extending from one, edge. °
of: said body, a reduced portion extending. from ..
one end of said body and terminating.in’a yarn.
engaging hook, a latch pivotally mounted on said ~
reduced portion.and engageable; with: said hook.
to close the same, a shouldei' on the .end.of said. *
body. adjacent said reduced portion,. said.body..
being _reduced in’ thickness between said..buftt. -
and the opposite end of $aid body and an in=.
cliried. surface on-the opposite’ side of said body. -
from. said transfer  finger extending. inwardly:
from the opposite end.of §aid Yiody toward. the. ..
longitudinal axis thereof and terminating in.an. .
outwardly curved shoulder adjaeent said. butt,. .
each of said transfer fingers comprising an elon-..
gated relatively thin resilient body of appreciable_ %
width, said body hdving:a substantially.bowed..
formation when in unstressed condition, a cam..
engaging butt. extending .frém-one. edge of said. ..
last named body and .a. bit extending from one.  _
end of said last named body whereby upon move-_°°
ment of said.needles. and: transfer. fingers to..
transfer position, said needles will Be.moved;lat= -
erally’ in said. grooves. by. reason-of. the. force...
exerted-by said transfer fingers-to.bring said.in-.
clined surfaces into engagement with thé walls. -
of said grooves and said.bits will move laterally
away ‘from-said’ needles” to' spread stitch loops
received thereon-and permit. passage of certain
of said cylinder needles through said loops and
upon retraction of said:needles-and-said trans-
fer fingers said needles will be- moved laterally:
by the camming-action of ‘said curved: shoulders
engaging the outer edges of said.grooves and said -
Joops .will be transferred to'said cerfain cylinder
needles: .

6. For use in an automatic’transfer knitting. -
machine a dial needle” and a. transfer. finger.
adapted; to-be: positioned in’ side-by=-side relation..
in:a_groove-of a dial; said dialreedle comprising
an elongated relatively thin body of appreciable”
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width;-a. cam -engaging butt extending from-one -
edge-of:said-body, a reduced portion- extending -
from one end-of said-body and-terminating in"
a yarn-engaging hook; a latch pivotally: mount="

-ed- on-said:reduced: portion-and engageable with:

said ‘hdok to* close-the same; a shoulder on.the
end: ofsaid - body adjdcent: said:reduced.portion, :
a resilient tang extehding from-the opposite end’
of said-body;-a tapered concave groove in . one
side :face of ‘said bodyadjacent said shoulder, a
transverse “aperture-in -said body- adjacent-said .
groove; said-body being reduced in thickness be-
tween said: butt and said’ tahg-and an inclined -
surface-on the-opposite side-of said body. from-

- said groove -extending inwardly ‘from-said’ tang .

toward-the- longitudinal -axis: of - said-body and--
terminating in‘an-outwardly curved-shoulder-ad-
jacent- said” butt; ‘each of -said transfer- fingers:.
comprising-an- elongated relatively thin' resilient -
body of- appreciable- width, ‘said- body-having-a -
substantially- bowed-formation: when in--un=-
stressed condition, a cam-engaging butt-exfend=
ing-from said-last-named-body and- a bit -extend=-
ing-from one-end-of-said last named-body*at am

- angle-thereto- whereby ~upon-movement of-said

needle -and- transfer- finger-to- transfer-positionr
said‘needle will be:moved-laterally in'said groove -
by reason of-the-force-exerted-by-said: transfer
finger-to bring-said:inclined-surface into engage~
ment: with ‘the-wall- of ‘said‘groove  and said’ bit -~
will ‘move-laterally:-away- from-:said needle to: -
spread-a stitch loop-received thereon-and permit
passage of & cylinder-needle therethrough-and-

upon retraction of:said‘needle and said’ transfer-

- finger said needle will be moved laterally by-the

camming  action- of ~said‘ curved -shoulder-en--
gaging- the-outer-edge of-said-groove; said bit
will be:received in said aperture and- said: loops-
will be transferred-to:said-cylinder needle. -

7. For use:in an-automatic: transfer knitting -
machine ‘g dial-needle- and - a- ‘transfer--finger--
adabted to:be disposed-in side~-by-side relation-in:-
a groove: of & dial; said dial-needle’ comprising -
an elongated relatively: thin'body-of-appreciable -

‘width; a cam: engaging -butt:extending-from-one -

edge-of. said- body; o reduced portion -extending- -
from -one-end:of-said: body-and’terminating+in -
a yarn engaging hook; ‘a latch pivetally-mounted -
on- said -reduced: portion:and-engageable-with
said: hook to-close -the: same;-a' shoulder-on:the -
end of said body>adjseent: said’ reduced- portion; -
a resilient:tang extending:from the-opposite-end: -
of  said body, a tapered  concave: groove o -one
side face of said'body-adjdcent said shoulder; 2 -
transverse: recess-in*said -body--adjacent- said-
groove, saidsbody being reduced-in‘ thickness-be--
tween -said: butt and: said’-tahg -and an--inclired: -
surface- on-thé- opposite’side ‘of -said -body’ fromy+
said ‘groove-extending- inwardly from- said-tang -

- toward:the longitudinal axis of:-said-body-and--

terminating in an outwardly curved shoulder-ad~*
jacent:saidibutt, said-transfer-finger scomprising~ -
an- elongated- relatively thin resilient -body:of~
appreciable width, said*body having:a substan=-

" tially ‘bowed: formation-when-in-unstressed-con=-

dition,:a cam-engaging butt extending-from- one -
edge-of -said last'named body-and-a bit-extend="

ing from-one -end-of-said-last-named ‘body-at an -
angle thereto-whereby: upon -movement: of “said-"

710" heedle and: said transfer: finger-to “transfer posis "

tion said needle* will he-moved-laterally “in- said’
groove- by reason “of the:force- exerted: by said.
transfer:finger- to bring said inclined surface in=

to engagement with the wall of. said groove and-..
‘said-bid will- move laterally ‘away from said
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needle to.spread a stitch loop received thereon .

and permit passage of a cylinder needle through
said loop and upon retraction of said needle and
said transfer finger said needle will be moved
laterally by the camming action of said curved
shoulder engaging the outer edge of said groove,
said bit will be received in said recess and said
loop will be transferred to said. cylinder needle.

8. For use in an automatic transfer knitting
.machine, a -dial needle and a transfer finger
adapted to be disposed in side-by-side relation
in g groove of a dial, said dial needle comprising
an elongated relatively thin body of appreciable
width, a cam engaging butt extending from one
edge of said body, a reduced portion extending
from one end .of said body and terminating in
a yarn engaging hook, a latch pivotally mounted
on said reduced portion and engageable with said
hook to close the same, a shoulder on the end
of said body adjacent said reduced portion, a
tapered concave groove on one side face of said
body adjacent said shoulder, a transverse aper-
ture in said body adjacent said groove,. said
body being reduced ‘in-thickness between said
butt and the opposite end of said body and an
inclined surface on the opposite side of said
body from said groove extending inwardly from
the opposite end of said body toward the lon-
gitudinal axis thereof and terminating in an
outwardly curved shoulder adjacent said butt,
said transfer finger comprising an elongated rel-
atively thin resilient body of appreciable width,
said body having a substantially bowed forma-
tion when in unstressed condition, a cam en-
gaging butt extending from one edge of said last
named body and a bit extending from one end
of said last named body at- an angle thereto
whereby upon movement - of said needle and
transfer finger to transfer position said needle
will be moved laterally in said groove by reason
of the force exerted by said transfer finger to
bring  said .inclined surface into engagement
with the wall of said groove and said bit will
move laterally away from said needle to spread
a stitch loop received thereon and permit pas-
sage of a cylinder needle through said loop and
upon retraction of said needle and said trans-
fer finger said needle will be moved laterally by
the camming action of said curved shoulder en-
gaging the outer edge of said groove, said bit
will be received in said aperture and said loop
will be transferred to said cylinder needle.

9. For use in an automatic transfer knitting
machine a dial needle and a transfer finger
adapted to be positioned in side-by-side relation
in a groove of a dial, said dial needle compris-
ing an elongated relatively thin body of appre-
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ciable width, a cam- engaging butt’ extending .

from one edge of said body, s reduced portion
extending from one end of said body and:ter-
minating in a yarn engaging hook, a latch piv-
otally mounted on said reduced portion-and en-
gageable with said hook to close the ‘same, a
shoulder on the end of said body adjacent said
reduced portion, a transverse aperture in said
body, said body being reduced in thickness be-
tween .said butt and the opposite end of said
body and an -inclined surface on the opposite
side of said body from said transfer finger ex-
tending inwardly from the opposite end of said
body toward the longitudinal axis thereof and
terminating in an outwardly curved shoulder
adjacent. said butt, said transfer finger compris-
ing an elongated relatively thin resilient body

of appreciable width, said hody having a sub-.
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12 .
stantially bowed formation when in unstressed
condition, a cam engaging butt extending from
one edge of said last named body and a bit
extending from one end of said last named
body at an angle thereto whereby upon move-
ment of said needle and said transfer finger to
transfer position said needle will be moved lat-
erally in said groove by reason of the force ex-
erted by said transfer finger to bring said in-
clined surface into engagement with the wall of
said groove and said bit will move laterally away
from said needle to spread a stitch loop received’
thereon and permit passage of a cylinder needle
through said loop and upon retraction of said
needle and said transfer finger said needle will
be moved laterally by the camming action of
said shoulder engaging the outer edge of said
groove, said bit will be received in said aper-
ture and said loop will be transferred to said
cylinder needle.

10. For use in an automatic transfer knitting
machine a dial needle and a transfer finger
adapted to be positioned in side-by-side relation
in a groove of a dial, said dial needle compris-
ing an elongated relatively thin body of appreci~
able width, a cam engaging butt extending from
one edge of said body, a reduced portion ex-
tending from one end of said body and termi-
nating in a yarn engaging hook, a latch pivotally
mounted on said reduced portion and engage-
able with said hook to close the same, a shoul-
der on the end of said body adjacent said re-
duced portion, said body being reduced in thick-
ness between said butt and the opposite end of
said body and an inclined surface on the op-
posite. side of said body from said transfer: fin-
ger extending inwardly from the opposite end
of said body toward the longitudinal axis there-
of and terminating in an outwardly curved
shoulder adjacent said butt, said transfer fin-
ger comprising an elongated relatively thin re-
silient body of appreciable width, said body hav-
ing a substantially bowed formation when in an
unstressed condition, .a cam engaging butt ex-
tending from one edge of said last named body
and a bit extending from one end of said last
named. body whereby upon movement of said
needle and transfer finger to transfer position
said needle will be moved laterally . in said
groove by reason of the force exerted by said
transfer finger to bring said inclined surface
into engagement with the wall of said groove
and said bit will move laterally away from said
needle to spread a stitch loop received thereon
and permit passage of a cylinder needle through
said loop and upon retraction of said needle and
said transfer finger said needle will be moved
laterally by the camming action of said curved
shoulder engaging the outer edge of said groove
and said loop will be transferred to said cylinder
needle.
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