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This invention relates to improvements in
knitting machines of the circular type adapted
to knit articles of hosiery. or the like containing
both ribbed fabric and plain fabric portions:

‘The invention pertains more particularly to™

that class of knitting machines adapted to knit
long-legged or boot socks, the leg and foot in-
cluding the heel and toe portions, thereon in one
continuoug operation and which embodies two
sets of knitting needles, a vertical or cylindrical
set and a horizontal or dial set. One of the sets
. of needles, usually the dial set, has each needle
thereof of the type composed of two separate
members, a body or hook member and a latch

or cast-off member mounted in sliding engage~

ment with each other. o
‘Insofar as applicants are aware, knitting ma-
chines of the above mentioned class have not

generally been used heretofore to knit boot socks

or the like having plain fabric, plain ribbed fab-
ric and half cardigan ribbed fabric portions in
‘one continuous operation. Socks comprising
these different knitted portions have usually had
the ribbed fabric or leg portion knit on one ma-

chine and the plain fabric or foot portion knit:

on another machine. This has necessitated the
transfer of the first knitted portion from one
machine to the second machine which is usually
accomplished with the aid of a transfer ring.

When thus transferring a partially knitted por--

tion, as the foot of a sock, from one machine
to another; the foot portion extending above the
heel often varies in width or length due to the
quills of the transfer ring not always being
" engaged with the same course of stifches.
niot only results in the finished socks having legs
- of different lengths but causes waste of yarn by
the operator ravelling the portion of the previ-
- ously knitted fabric. which extends. above the
stitches engaged by the transfer quill:
It will be understood that various batches of

yarn, although dyed substantially the same color,

-will vary somewhat in shade one'from the other.
“The first formed sock 'portions-are knitted-in
large quantities before finishing the second por-
tions and if there is not enough yarn of a given
batch remaining after the first portions have
been knitted to finish the second portion of the
socks, it is necessary for the operator to delay
finishing these partly knitted portions until such
- time as he is enabled to find a batch of yarn
which corresponds in shade substantially to that
_ of the yarn of the first knitted sock portions.
This ‘has resulted in-much titne and effort being

consumed in -estimating the correct” number of !
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sock portions to beknit-on:the first machine from
a given batch of yarn in order fo-consume. the
remainder of the batch of yarn when knitting the
remaining portion of the socks on fhe second
machine.

The main object of this invention is to pro-
vide a machine employing two-part needles of
the above mentioned class for knitting socks

- comprising plain fabric and plain ribbed fabric
107

“with a half cardigan ribbed fabric  portion in

with means whereby the sock may be formed

addition to the other two portions.
Another object of the invention is to provide a

_device for producing a half cardigan ribbed fab-

ric-on a knitting machine for knitting boot socks
or the like which is adapted o be used either
on a two-feed or a single feed machine.

A further object of the invention is to’ ‘provide
a circular knitting machine for knitting a plain

. fabric; & plain ribbed fabric and a half cardigan
“ribbed fabric in one. continuous operation which

is simple, automatlc and positive in operation

" and which may be economically and durably con-

~structed.

25

Other obJects and. advantages pertammg to the

" form of the structure and relation of the parts

30

thereof will more fully appear from the follow-
ing description taken in conjunction with the ac-
companying drawings, in which:

Figure 1 is a. detail vertical sectlonal view,
partly in elevation; through the dial needles and
the associated drive mechanism. therefor of a

" ¢ircular knitting machine embodymg ‘the various . ’
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features of ‘this 1nvent10n
Figures 2 and -3 are detall honzonta,l sectmnal
views taken substantially on lines'2—2-and 3—3,

. respectively, of Figure 1, dllustrating an inter-

mittent drive for a dial needle switch cam.
Figure 4 is a side elevation of the structure

- shown in Figure 1; illustrating on a reduced scale .  ,

more or-less diagrammatically the manner of
automatically moving the 1nterm1ttent drlve into
and. out ‘of -operation.

Figure 5 is a detail horizontal sectlonal view

_taken on line 5—35, Figure:4.

- Pigure 6-is-a detail horizontal sectlonal view -
taken on line 6—6, Figure 1, illustrating the arm
for operating the needle switch cam and a double
cam .for operating said arm in elevation. .

. Pigure -7 is a detail vertical sectional view

~taken substantlally in the plane of fhe line 11,
; Flgure 6.

~Figure 8:1s a horlzontal sectlonal view: taken

. substantially -on line 8—8, Figure 1,- illustrating
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the dial cam carrier or housing and the needle
cams associated therewith.

Figure 9 is a detail plan view illustrating the
arm for actuating the needle switch cam of this
invention directly connected with a drive there-
for whereby my novel invention is adapted to be
used more particularly with a two-feed knitting
machine.

Figure 10 is a detail plan view illustrating more
or less diagrammatically a modfied:form of ‘my
novel needle switch cam which may be used to
produce a half cardigan ribbed fabric.

Figure 11 is a detail plan view similar to Fig-
ure 10 illustrating a still further modified form
of my novel needle cam.

Figures 12 to 19, inclusive, are renlarged ver-
tical radial sectional views illustrating various
positions of the respective needles during the
operation thereof for producing a half cardigan
ribbed fabric, said views being taken on Figure 8
as follows: Figure 12 on.line ‘A, Figures :13.and 16
-on line B, Figures 14 and 17 on.line C, Figure 15
-on-line D, Figure-18 en-line & and Figure -19 on
line F. :

Figure 20 is an elevation of a boot sock-knit in
-accordance with this invention. ) )

The-structure-shown in the: drawings, with the
‘exception ‘of thatillustrated in -Figure 9, is
adapted more particularly for .a single:feed cir-

cular:knitting machine of a well-known ‘type for

knitting articles ~of hosiery containing both
ribbed fabric and plain fabric -portions in .one

-continuous operation -such -as that. disclosed in

Patent No. 1,641,101, issued -August 30,1927, to
R. ‘W. Scott and which employs a dial -set-of
needles constructed of two.parts substantially- as
disclosed ‘in Patent -No. 1,483,009, -isstied -to-A. E.
Page February 5, 1924, -or Patent. No. 1,583,233
1issued November. 24, 1925, t0.R. ‘W. -Scott, .

In other words,.our improvement for knitting
-machines pertains more .particularly . to a - cir-
-cular hosiery. knitting-machine employing. a. cyl-
inder set of needles of the.conventional swinging
latch type and a dial set of needles of -the .two-
part type, a loop drawing part ‘having .a hook

. provided .at one end and a latch or cast-off part
Dbrovided with.a pair of opposed .return bent
hooks mounted in sliding engagement with the
first mentioned, part. ‘Knitting machines of this
type, as disclosed .in the patents above referred
to, have heretofore been used for continuously
knitting hosiery comprising both plain fabric and
plain ribbed fabric in one continuous operation.
However, these knitting machines have not been

adapted to knit an ‘article of hosiery contain-..

ing a half cardigan Tibbed-fabri¢ portion‘in addi-
tion ‘to ‘the plain fabric and plain ribbed ‘fabric
portions. ‘When it ‘has heretofore been desired
to knit an -article of hosiery of this latter type,

it has ‘been necessary to knit the foot portion of

the article which is composed of plain‘fabric on
one machine -and the leg-portion -of- the article
"which comprises plain ribbed fabric and half

cardigan ribbed fabric on-another knitting’ ma-

-chine, -as heéreinbefore -stated.

Applicants have, ‘therefore, provided g simply
constructed cam member whidh ‘i associated
with the usual cam elements of the dial set of
needles for -producing such relative movements

of the'hodk and cast-off members of the two-"

part:dial ‘needles, and means for automatically
-operating ‘said cam element that two loops will
be formed on each operative dial needle in‘a sin-
gle feed knitting ‘machine. and ‘then simultane-

ously”.cast off the loops- during-succeeding ‘reyo-

(24
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lutions of the needles. In other words, we have
constructed a simple attachment means for the
dial needles of a circular knitting machine of
the above mentioned class wherein cardigan
stitches are formed on the dial needles and
plain stitches are simultaneously formed on the
cylinder needles cooperating with the dial
needles to produce a half cardigan ribbed fabric.

The construction of the cylinder needles and
the mechanism, for operating said needles in
conjunction with the dial set of needles may be

. of any well-known conventional form such as

20
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that disclosed in the hereinbefore mentioned
‘Patent No. 1,641,101 and, inasmuch as this por-
tion of the mechanism doés not comprise any

‘part of the instant invention, it is believed un-

necessary ‘to illustrated or specifically describe

‘the cylinder needles or the mechanism for oper-

ating the same other than that which is shown
in Figure 1 and illustrated more or less diagram-
-matically in Figures 12 to 19, inclusive, of “the
drawings.

‘In Figures'1 £0-8, inclusive, we have illustrated
a dial set-of needles of-the two-part sliding type
and -means -for operating the -same to produce

alternate courses of plain stitches and half car-
-digan or tuck stitches on a circular knitting ma-

chine .of -the ‘single feed type. :

In the machine shown, the 'needle carriers ro-
tate and. the cams -are relatively fixed, as illus-
trated in -Figure 1 of the drawings. In this
structure the dial cam housing or carrier, as 25,
is- positioned ‘'within a latch guard 26 mounted
pon -the frame  (not-shown) of the machine.
The latch guard 26, as illustrated, is connected
to a supporting bracket 27 having ‘a-bearing 28
in which is rotatably mounted a vertically dis-
‘posed -dial-spindle. 29 -arranged to be in concen-
tric relation with a cylinder, indicated at 29, for
supporting -cylinder ‘needles 31.

.= ‘The dial spindle-29 extends a short ‘distance

above-the bearing 28 -and has secured -thereto a

-gear 33 which is in meshing -engagement with
-& pinion -34 -mounted -on one end of the stub
“shaft -35 journaled in-a bearing 36 connected with

the bracket 21. The other end of the stub shaft
35 has secured thereto a pinion 37 which is-in
meshing enegagement with a corresponding -gear
-38 provided on the upper end of a vertically dis-
bosed .drive shaft 39 which may be. rotated in
unison with the cylinder 30 by any suitable
mechanism ‘such as that indicated in the here-
inbefore ‘mentioned Patent No. 1,641,101,

A suitable gear housing 49 may, as indicated
in "Figure ‘1, be connected with the bracket 27
for -enclosing the gears 33, 34, 81 and 38. The
cam housing 25 rotatably. receives the dial spin-

- dle :29 therethrough and is removably secured to
-the-bracket 27, as illustrated at 42, Figure 1, so

as to remain stationary during rotation of the

" spindle, -

‘Fixedly moﬁnted upon-the spindle 29 beneath

the "cam housing :25 is' a dial 43 provided with

radial . grooves, - as ‘44, ‘for receiving the dial
needles ‘45. - There .are at least as many of the
grooves 44-in the dial 43 as there are occasionally
idle needles 31 .in the cylinder .30. During rib

-knitting the idle cylinder needles -are withdrawn

in the!usual :manner due to the particular con-
struction of a.switch cam (not shown) associated
therewith ‘beneath the:level of the dial needles
45. - The position of the dial 43 upon the dial

-:Spindle 29 is' such that the dial needles 45 will be

75

‘in cooperative alignhment with ‘the occasionally

‘idle ‘cylinder: needles.so that when ‘it is desired
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to transfer the stitches from the dial needles to
corresponding cylinder needles, this' may be
readily accomplished in any well-known man-
ner after operating the switch cam for the cyl-
inder needles to bring said cylinder needlés
into operation.

The dial needles 45 are operated by sulta,ble
cams on the relatively stationary cam housing
25 which is provided with a recess 41 extending
inwardly from the lower side thereof adjacent the
dial 43. The cam members for the dial needles
comprise three transfer cam elements 48, 43 and
50 which actuate the dial needles when trans-
ferring the stitches carried thereby on to cor-
responding needles mounted in the cylinder 30.
Cam elements 5f and 52 are for operating the
dial needles when producing a plain ribbed fabric.
The transfer cam elements 48, 49 and 50 are
usually mounted in the housing recess 47 s0 as
to move from a lower operative position where
they function to actuate the dial needles to an
upper inoperative position out of operative en-
gagement with the dial needles during the knit-
ting operation. Likewise, the knitting cam ele-
ments 51 and 52 are movable from.a lower opera-
tive position where they actuate the dial needles
to effect knitting to an upper inoperative posi-
tion out of operative engagement with the dial
needles during the transfer operation and during
the knitting of plain fabric. The cam elemerits
48, 45, 50, 51 and 52 may be moved from their
lower operative position to the uppsr 1nop°ra.t1ve
position by any suitable means and, inasmuch as
this means for moving the cam elements to and
from the operative position-is well' known to
‘those skilled in the art and does not: directly
constitute a portion of this invention, it is be-
lieved that it is unnecessary to further show or
describe such a mechanism.

The cam element indicated at Sa is ﬁxed rela-
tive to the housing 25 and recess 47 and functions
in the usual manner to maintain the dial needles
in the inoperative position out of the path of
movement of the cylinder needles during . the
knitting of plain fabric. Also, this cam 53 posi-
tions the parts of the dial needles, as 45 and
45’’, during each revolution of the dial 43 .and
needles carried thereby so that the butts of said
needles will be maintained in their respective
paths of movement through the housing recess 47
to properly engage corresponding transfer cam
elements or knitting cam elements when either
of said cam elements is moved from the mopera-
tive to the operative position,

. As shown in Figure 8, the knitting cam ele-
ments 51 and 52 are constructed in the con-
ventional manner to actuate the: dial needles
during the stitching operation to produce a plain
stitch, with the exception ‘of cam element 52
which is provided with a recess 55 extending in-

wardly from the outer vertical face thereof be-
hind the cam element 51. In the recess 55 -is
mounted a cam element 56 which, together with
the means for actuating said element; comprises
the novel structure of this invention.

The cam element 56 is secured to the lower end'

of a vertically disposed spindle 57 which extends
downwardly through the upper wall of the hous-
ing 25 into the recess 55 adjacent the advance

side of said recess. The cam element §6 has the:

outer side 58 thereof conforming in contour sub-
stantially to that of the normal contour of the
-corresponding side portion of .the cam element
52 so that when the cam element 58 is in its
innermost position, as indicated by full lines in
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‘Figure:8, said side 58 will extend across.the open
‘side: of recess 55 for guiding the butts, as 59, of

the dial needle cast-off parts 45’ in the con-
ventional manner for stitching as said buttstravel
forwardly through. the cam track or groove 6@

.formed intermediate the cam element 52 and the

adJacent side wall 61 of the recess 47.

: The forward end portion of the cam element
5.: is preferably beveled, as at 62, so as to engage
a correspondingly beveled portion 55’ of the side
wall of the recess 55 for limiting the inward
swinging movement of cam 56 with respect to the
cam 52. The cam 56 is adapted to swing from
its innermost position within the recess 55 to an

_outer position, as indicated by broken lines in

Figure 8 during the production of a cardigan
stitch. For this purpose, the spindle 5T is ex-
tended some distance above the housing 25, as
shown more particularly in Figures 1 and 7, and
has secured to the upper end thereof a crank
arm 64 as by a screw. 65 mounted in a suitable
aperture provided in split portions 64’ formed on
the arm 64 adjacent the spindle 57, as illustrated
in Figure 6. .
The ecrank arm 64, as shown in Figure 7, is
provided with a pendent sleeve 6% which receives
the upper end portion of the spindle 5T therein
and has coiled thereon a spring 87 which has one
end connected with the.arm. 64 and the other
end with' the housing 25 for yieldingly. urging .
said arm and the: spindle 57 in a direction to
maintain the cam 56 .in its innermost position
against the stop surface 55 of the recess 5§5.
The arm 64 extends inwardly from the:spindle
51 toward the dial spindle 29, as indicated by .

full lines in Figure 6 and has secured to the

inner end thereof a roller §9, as illustrated. in

PFigure 7. The roller 69 projects upwardly from

the adjacent-end of the arm 64 into the path of

movement, of a double faced cam 18 which'is se=- -
cured, as illustrated, to the lower end of a verti-

cally disposed stub shaft Tl. The stub shaft Ti

extends upwardly through an eccentric disk-12

rotatably mounted. in a circular aperture 13 pro-

vided in 2 bracket 74 which is secured, as:il-

lustrated more particularly-in Figure 2, by screws

75 or other suitable means to the bracket 2T ad-

jacent the bearing member 28. The stub. shaft

71 is arranged in eccentric relation with the disk

12 and has the upper end-thereof extending a

short distance above said disk and secured to a

star wheel 76 comprising a portion of a Geneva -
movement - for - intermittently operating - the

cam 18.

The star wheel 16, as 1ndlcated more clearly in
Figure 1, is positioned a short distance below. the.
lower face of-the gear 33 s0 as to be actuated by -
a.drive pin T1. secured to said gear 38 to extend
downwardly therefrom at one side of the axis of
rotation thereof. The gear 33 is provided with
a circular pendent hub 18 which is adapfed to:be
received in peripheral ‘recesses 19 of the: star:
wheel 16, as illustrated in Figure 2, for maintain-~

ing the star wheel against rotation during the
“idle portion- of the movement of drive pin 1T.
“The hub 78 is provided with an-arcuate recess

88 in the side thereof adjacent the pin 11 which -

[ is adapted to align with the portions of the star

wheel 18 adjacent the radial slots 81 formed-in
said wheel and to receive said portions therein .

- during the rotation of:the star wheel produced -

by the cperation of the drive pin 77 thereon, as

will be readily understood, The star wheel 16 -

is provided with a pendent.hub portion :83 of

sufficient di’gmeter to extend over the upper face .. - g
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‘of ‘the ‘bracket 74 -adjacent thereto for limiting
the'downward movemeént of the stub shaft T1:and
the:disk 72, - : i

It 'will now ‘be ‘understood that when the star
‘wheel 16s in-the position illustrated in Figure 2,
‘in position ‘to :be.actuated by ‘the drive pin 11,
the cam 19 will be alternatély moved from the
‘inoperative ‘position, indicated by full lines in
‘Figure 6, -.out ‘of engagement with ‘the roller §9
‘to "the operative position, indicated by broken
‘lires "in said figure, into operative engagement
'with: the roller whereby the arm 64 is rocked
‘about the axis of the -spindle 57. Rocking of
‘spindle 5T produces movement of the cam 56
from ‘the inner or 'inoperative position, indicated
by Tull linesin Figure 8, to the outer or operative
-position ‘thereof ‘indicated by broken lines in said
‘latter figure. This ‘actuation of the star wheel
%6 produced by ‘the drive pin 1T will occur upon
‘each revolution 6f the drive pin and gear 33,.s0
‘$hat-during one revolution-of the gear 33 and the
“spindle 29 and "tidl 43 connected with said gear,
‘the ‘camn 56 will be maintained in its innermost
position by the action of the spring §7,-and ‘dur-

‘ing the succeeding revolution of said gear, spindle -

and ‘dial, tHe cam 56 will be moved to and main-
‘taited in its outermost ‘position against the ac-
‘tion of the spring 87 by the engagement of the
‘cam T0 with the roller 69. ’

It therefore follows that, upon the third revo-
‘lution ‘of ‘the gear 33 and members associated
“therewith, ‘the star wheel 76 will be actuated to
-move the cam 70 out of holding engagement with
“theidrm ©4 ahd permit the cam 55 to be returned
‘to .and ‘maintained in its inhermost position by
““the action of the spring:67. This periodic move-
‘menit of the cam 58 to and from the inner posi-
"tionsthereofis for the purpose of actuating the
“dial needlés’in conjunction ‘with the cylinder nee-
-dles to ‘produce a “half cardigan ribbed fabric in
-the ‘ranner ‘which ‘will hereinafter be more fully
‘explained.
© When it is desired to utilize the dial needles 45
‘in‘the conventional manner in conjunction with

-the tylinder needles 31 to produce a plain ribbed 4;

‘fabtic, it is‘necessdary to render the drive mecha-
-nism for the cam 78 inéffective so that the cam
‘element 56 ‘will be maintained in its innermost
*position, as by the action of the spring 671 during

“succeeding revolutions of the didl 43 and the:

‘néedles carried thereby. _

' “The rheans for accomplishing this result com-
‘piisesa cam ‘85 secured-in any well-known man-
ner to the usual pattern drum 86 indicated dia-

‘grammatically in ‘Figure 4 and which is driven:z:

by dny suitable mechanism (rot shown) in pre-
“determined ‘relation ‘to the rotation of the cylin-
‘der 30 ‘and dial 43, as will be readily understood
by “those ‘skilled in the art. The cam 85 actu-

“ates -a vertically disposed rock lever 87 which is:

*pivotally mounted upon a suitable pin or shaft 88
~secured to the frame of the machine, the Iower
-end ‘of thelever 81, as indicated in Figure 4, may
*be provided with a Iaterally disposed portion 89
-'adapted ‘to-form a cam follower for engagement
‘with the cam 85. The lever 81 is normally
‘rocked -about ‘its ‘pivot 88 for maintaining the
‘cam -follower ‘89 in operative relation with the
-¢am-85 by a tension spring 90 secured at one end
“tothe lever above the pivot 88 and its other end
“to-a relatively stationary portion of the machine
‘as‘the:frame thereof. ' ‘

* The upber end of the lever 87 is pivotally con-
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‘neected “to a thrust collar 92 slidably mounted

upon:g horizonitally- disposed thrust rod 83.
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-collar 92 is-mounted intermediate a pair of pres-
‘stre ~springs 84 mounted “upon the rod 93 be-
‘tween-a pair of colars 95 secured to said rod at
-opposite 'sides -of the collar 92.  The thrust rod
93 has one end thereof provided with a sleeve 86
which has a socket 91 formed therein. Socket
97 receives ‘one end of a drive pin 98 ‘which ex-
tends through an-elongated slot 99 formed in the
‘bracket 14 and -into threaded -engagement with
‘the-disk 12, asillustrated in Figure 5.

Tt will now ‘be understood that when the rock
lever'8T°has moved to its rearward position by the
-cam ‘85, the disk 12 will be maintained in such
-2 ‘position that the 'star wheel 16 will be in op-
erative relation with the drive pin 71. On the
:other hand, when the rock lever 81 is released
by the-cam -85, the disk 12 will be rotated with
respect to the bracket 74 to bring the star wheel
16-out 'of operative relation with the drive pin 11
by forward movement of the thrust rod 93 pro-
-duced ‘by the action of spring 90 upon the lever

-81. iIn -other words, the star wheel 78 will be

-moved ‘from its inhermost position, as indicated
-by full lines in Figures 2 and '3, to its outermost
-inoperative position, as indicated by broken lines
in Figure 3. :
"~ ‘When'the star wheel 16 is thus moved from its
“innerniost “position ‘to its outermost vosition, it
“will -obviously be ‘moved out of engagement with
the hub 18 and, 'in order that the star wheel be
‘maintained against accidental rotation when in
‘its .outermost inoperative position, ‘we have pro-
‘vided ‘the "hub 83 ‘of ‘said star ‘wheel with a radi-
ally-disposed slot 189-which receives a lock plate
01 -secured to the bracket T4°at one side of the
aperture 73, -as 'illustrdted "in Figures 2 and 3.
Furthermore, the-arrangement of the ‘slot 108
and lock plate 101 with respect to each otherand
to the cam 70 is such that ‘the star wheel 78 can
-be mioved :to its :cutermost ‘inoperative position
zonly wheh the:cam 70 is-out of ‘holding engage-
'ment ‘with arm "84 -and thus prevent injury to
‘parts of the device which ‘might otherwise oceur
‘if'cam ™10 should be in‘the operative position when
‘moved by rotation of disk ‘72 toward roller §89.

"This is due ‘to the peripheral surface of hub or
“disk ‘83 coming into ‘contact with lock plate 104

‘Shotld the lever ‘8T be ‘released by cam 85 when

~slot 100 is-out of ‘alignment with "the lock plate.
"This-engagement of the disk and lock plate pre-
~vents action of spring 99 upon ‘lever ‘87 from ro-

tating-disk 72 sufficiently to move the star wheel
16 out of ‘operative relation ‘with drive pin 1
until slot 100 and lock plste 181 align with each

-other and ‘cam 170 is in the inoperstive position

llustrated by full lines in Figure 6.

__The dial'needles 45, as hereinbéfore stated, are
“of the type illustrated in the ‘hereinbefore men-
‘tioned Patent No. 1,641,101 and comprise ‘a loop

"drawing or ‘hook part 45'’ and the sliding latch

‘or cast-off part 45°. "The loop drawing part 45"
‘comprises a ‘shanik 103 having a hook (64 at one
end ‘facing ‘'upwardly and a groove 65 in its
‘upper face which slidably receives the lower side

5 .portion of ‘the cast-c¥f part 45’ therein.

.. The cast-off part-45’ comprises a shank 10§
provided with a forwardly extending hook 107 at
one end and ‘a rearwardly extending hook 108
spaced a short -distance rearwardly from  the
hook-107. 'These hooks 107 and {98 are adapted
"to cooperate with'the yarn loop received or drawn
by the hook 194 for maintaining said loops on
the hook part 45°" or'for casting said loops there-
from. The shank portion ‘166, in addition to

The “¥5 “having sliding engagement in the groove {05 in
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the hook part 45’7, also slides in a longitudinally
extending recess 1038 provided in the rear end of
the shank portion 183 of the hook part. The
hook part 45’/ is provided with a butt 110-at the
rear or inner end thereof, while the cast-off part
45’ is provided with the hereinbefore mentioned
butt 59 which extends upwardly therefrom inter-
mediate the ends thereof. -

It will now be understood that when it is de-

sired ‘to produce an article of hosiery such as

the boot sock illustrated in Figure 20, the trans-
fer cam elements 48, 49 and 50 mounted in the
dial housing 25 will be moved to their inoper-
ative position out of the path of travel of the
dial needle butts 59 and 110, while the stitch
cam elements 51 and 52 will be moved to the
operative position for engagement with said butts
of the dial needles.

Furthermore, it will be understood that the

stiteh ‘cams 51 and 52 of the dial needles will
function in cooperative relation with the usual
cams for the cylinder needles 3! for actuating
both sets of needles to produce a plain ribbed
fabric in the usual manner when the cam ele-

ment 58 is in its innermost position in the recess gy

55, as indicated by full lines in Figure 8.

. Assuming that the machine is adjusted for
making the illustrated boot sock shown in Fig-
ure 20, the principal operations are first, to begin
knitting by cooperation of the dial and cylinder
needles for a set up course; second, to make

fabric for the welt W while needles of one set-

remain idle; third, to knit the plain ribbed fabric
R; fourth, to make the half cardigan ribbed fab-
ric C; fifth, to make the plain ribbed fabric R” at
the lower end of the half cardigan ribbed fabric
C; sixth, to transfer the dial loops to the cylinder

needles; and seventh, to complete the sock by~

knitting the lower portion -of the leg, the heel,
foot and toe for the sock on the cylinder needles.

By -referring now to Figures 8 and 12 to 19,
inclusive, it will be-understood that when knit-
ting the upper plain ribbed fabric R of the sock,
star wheel 76 will be maintained in-its outer posi-
ticn and the cam 56 will be maintained by spring
87 in its innermost position in recess 55: The

will travel through the cuter cam:track-60 in the
normal manner and .the path of movement of
the:outer end of each cast-off .member or, more
specifically, each rearwardly extending hook:108
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butt 59 of the cast-off part 45" of each dial needle-
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will be substantially that defined by the dot-and- -

dash line M—M when the dial needles are pass-
ing from line A fo line F.

Furthermore, the butt 118 of the hook partv

25’" of each dial needle will travel in the inner

cam track .112 formed at the inner sides cof the -
cam elements 52, 53 and 48, while the outer end-

65

or hook {84 of each needle will travel substan- -

tially in the path defined by the full line. N—N

during the period the butts 110 are passing- from-

the line A to the line F. .In other words, as the
butts 59 and {18 approach the plane of the line

60

A, both the hook and cast-off- elements of the -

needle will be moved to their outermost positions,
as indicated in Figure 12.

At the same time, the cam structure for the
cylinder needles 3f will move the cylinder needle
adjacent the corresponding dial-needle 45 to its

uppermost position for engaging the yarn Y. ‘As

the dial needle advances from the line A, the
cylinder needle &1 will be drawn downwardly

i65’
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to -form a cylinder loop and-at the same time -

draw the yarn Y acress the hook 104 of the dial
needle. The cast-off element 45 of the dial

75

S
needle will also be drawn inwardly so that as the
dial nesdle approaches the line B, the elements
45’ and 45"’ thereof will be in substantially the
position illustrated in Figure 13. That is, the
hook 12§ of the needle will be in substantially its
outermost position with the yarn Y resting in
said hook while the dial loop previously formed
on the needle will be engaged by the rear hook
108 of the cast-off element 45’.

As the dial needle advances from the line B
to the line C, both the elements 45’ and 45’ of
the needle will be moved inwardly so-that the
dial loop X will be maintained by the hook 108
in engagement with the peripheral surface (i3
of the dial 43 adjacent the groove 44 for said
needle, as shown in Figure 14. At the same time,
the inward movement of the hook element 45"’ of
the needle will draw the yarn inwardly to form
a, second dial loop X on said needle. - Continued
advancement of the dial needle with respect to
the cam element 52 from the line C to the line
E, causes cast-off element 45’ to remain sta-
tionary with respect to the dial for holding the
loop against the peripheral surface i3 of the
dial; while the hook element 45’ of the needle
will move inwardly to complete the formation of
the dial loop.

In other words, the needle elements will be in
substantially the position illustrated in Figure 18
when at line B, but instead of there-being two
loops engaged by the rear hook {88 of the cast-
off part, as illustrated, there will be but one loop
engaged by said hook.  As the needle advances
from the line E to the line F, the hook element

45"’ of the needle will remain substantially sta-

tionary radially--of the dial while the cast-oif
element 45’ will be moved outwardly by the en-
gagement of the butt 59 thereof with the high
portion-of the cam 52. - The outward movement

-of the cast-off element &5’ will carry the dial

loop X supported by hook 188 beyond the hook
104 and cast the same from said latter hook, as
illustrated in Figure 19, thereby completing the
formation of the dial loop which it will be under-
stood is formed in conjunction with an adjacent
cylinider loop produced by the cylinder needle 31
adjacent said dial needle for forming a plain
ribbed fabric of the sock.

It will be understood that during continued ro-
tation of the dial needle 45 from the line F back
to the line A, the elements 45’ and 45" thereof -
will be actuated in the conventional manner and
as butts of the eleinents again engage the stitch-
ing cam elements 51 and 52 the needle elements
will be actuabted in the manner just described
to produce a second dial loop in combination
with a second cylinder loop produced by the cor-
responding cylinder needle 31. At-the end of
the formation of the upper plain ribbed fabric

R of the sock, the cam 5§ will be moved from

its inner position shown by full lines in Figure 8
to its outermost position shown by dotted-lines
in said figure by the engagement of cam 85 with
the rock lever- 87, and rotation of cam 79 and
arm 64 in the manner hereinbefore described.
As -each dial needie now moves from line A to
line F the path of travel of the hook 184 will be
as before substantially along line N—N, but the
path of travel of hook 108 will be altered or sub-
stantially along line M—QO—P—M. '
-Tt will now be obvious that the operation of
the dial needle from the line A to the line C will -
be the same as above described for producing the -
plain ribbed fabric. That is, the hook element
45’ will move inwardly from the position shown
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in F1gure 12 to the position shown in Figure 14,
with & second ‘dial Toop X' partially Tormeéd thére-

on while the cast-off element 45" of the neéedle
will be moved to its innermost’ posrtmn for mam-
talmng the previously formed dial loop X in'en-
gagemént Wwith the rear hook (08,
needle ‘advances irom the l1ne C, the hook ele-
-ment 4%’ will continue its normal gradial if-
ward movenient die to the engagément of the
butt thereof with ‘the inner side surface of the
cam 52." The cast-off element 45, however will

be’ qulckly advanced by the engagement “of. thej

butt 59 thereof with thé surface 58 of cam 56 so
that when ‘the needie reaches the line D the hook

and cast-off elements thereof will be in the posi-’

tion’ illustrated in Figure 15, whereby the’ loop X
formerly ‘carried by the hook 168 w111 be deposlt-
ed therefrom ‘back onto the hook 104 of the
needle element 457,

It is now ev1dent that the hook element 45’
will contmue its inward movement as the needle

moves from the llne D fo the llne F to complete'

the’ formatlon of the second ‘dial’ loop X, so that
there’ w1ll be two d1a1 loops carr1ed by the hook
element durmg the movement of the needle

throuvh the mopelatrve portlon of its path of',
As the needle again approaches the

movement.
line A, the hook element 45"’ will again be ‘moved
outwardly in the normal manner to engage the

varn Y as said yarn is brought onto hook 104 of

the dlal needle by the downward movement of
the correspondmfr cyl1nder needle 3f. As the

dial needle 45 now moves from the line A to ‘the

line B, the cast- oﬁ” element 45’ will be moved in-
wardly to brmg the hook 198 w1th the two dial

loops X carried by the hook element as shown in
Contmued movement of the needle

Flgure 16.
from the line B to ‘the line C causes the cast-off

element 45’ to continue its inward. movement and

brmg the two loops into engagement with the ad-

jacent peripheral surface 113 of the. dial 43 whlle,

the hock element 45’ will. begln its lnward .move-
ment to form an addltlonal dial loop, as illus-

trated m Figure 17. When  the dial needle.
reaches substantlally the line C, the engagement 4

of the duve pin 71 with the star wheel 76 will
produce rotatmn of said_star wheel and eﬁ‘ect
movement of the cam 58 from 1ts outermost po-
sition to its innermost. position,

It w1ll now be apparent that as the. needle
moves from the line C to.the line D, the cast-off.

element 45’ will remain in its innermost position
and, at the same time, the hook element 45’
Wlll be moved to its innermost position to com-
plete the formatlon of the new dial loop.X car-
ried thereby, as 1llustrated in Figure 18. As the

needle moves from the line D to the line F. the.

hook element 45’ W111 remain in its innermost
pos1t1on wh1le tha cast-off element 45’ will be

moved outwardly so as to cast the, two-cylinder.

loops X carried thereby from the hook element
45”, as illustrated in Figure 19.

It now follows that the one dial loop X will.

remain on the d1a1 needle through the inopera-

tive portion of its path from the line F back to_
the line A where the hook element is. again.

moved to the outermost pos1t10n to again engage
the yarn Y. During movement of the needle
from the line A to the line C, the elements there-
of will move from the posmon shown in Flgure 12
to that shown in Figure 14 to partlally form a
néw loop on the hook. element and to move the
previoisly formed . dial loop onto the hook 108 of
the cast-off element 457,

As the needle approaohes the position of the.

"As the ‘dial
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line C, the drive. pin 11 w111 again engage the
star’ Wheel 16" and produce movement of. the
¢am 710.to agam ‘move the cam 56 to its outer-
most position. Movement of "the’ needle from

5 the pos1t10n ‘of line’ C o that of line D will again

caiise the qulck “olitward " movement of the cast-
oiT element 45’ s0. that the loop carned thereby
will B deposited upon the hook 104 of the ele-
ment. 45°’, as illustrated in Flgure 15, prxor to

10 sald hook element 1each1ng lts 1nnermost po-

2 s1t1on

“Thése, unusual and usual movements of the
Yi element 45’ 70f each dial needle to ﬁrst
_Single ‘dial loop carrled the1eby upon the

15, Hook ‘elemerit 45"’ ‘during one revolution of the,

30..

needie and then to’ cast ‘the two loops carrled‘
thereby from’ hdéok” element 45" durmg the sec~
orid’ révolution of the dial needle to produce a
half cardigan ribbed, fabric may contlnue untll
_thé’ séétion C of thé leg of the’ sock has been,

.....

R completed After tms section C of the sock. is.
completé'd the' cam 85, will. be moved out of en-
gagement ‘with the rock lever 81 by rotatron of.

the pattern drum Sh Spung 90 now actuates,

25, lever &l’ and thru 3t 1od 93.t0 move the star wheel,
=s from {ts int

I ; operatrve position illustrated
in full lines in Flgures 2.and 3 to its, outermost
1noperat1ve p051t10n as mdlcated by broken lines.
in Flgure 3.

‘This " movement of -the star wheel brings the_
“same. out of the path of movement of ‘the drive.
pin’11. so that the cam 56 w111 be mamtamed in,
its 1nnermost p051t1on by the spring 61 where-
upon the dlal needl_es w1ll functmn in the usual,

35; manner in conJunctmn with the cyhnder needles.

“to produce the lower plam rrbbed fabric R/’ of .the,
sock A.fter the lower plam ribbed. portron R/
of. the sock has been formed, it, erl be under-
stood that the cam elements 51.and. 52 may he.

49; moved 1nwardly or upwardly 1nto the _recess. 41.

out of operatlve relatlon with the bubts of the
d1a1 needles Also, the transfer cam elements.
48 a9 and 50 .may. be moved downwardly with
respect to sald .recess mto .operative relation, with.
the butts of; the dial needies, for effecting trans-
fer of the d1al loops carried by the dial needles.
onto correspondmg cyhnder needles prior. to. the.
upward movement of cams 51 -and 52:in the usual.
manner so that continued operation of the knit-

50 t1ng machme may produce, the, plain fabrie of the.

““lower. portion of the. leg,of the sock and . the foof,

portiong thereof
As above described, the tuck or half. cardigan.
stitches are formed by .the_dial. needles. dué to.

55 variations in the nprmal operation of the cast-off

69

“elements of the needles, during every other revolu-
tion, of the dial. It will be evident, however, that.
the same result may. be.obiained, by either. vary-
ing the normal operation of both the hook and.
cast~off.. elements "of the. needles. . during . every.
‘other_ revolutlon of the dial or.by. varying. the..
normal operation of the hook element.alone.. -

In Figure 10, we have. illustrated .a. modified.
form of cam. structure .which is associated . with .

63 the stxtchlng cam element. 52 for. varying. the.

“"normal operation of both the hook and, cast-off.
elements of .the dial .needles during the moyve-
ment thereof from the posrtron indicated by line.
C. to the. posrtron Jindicated by line E, In. the.

70 structure 1llustrated in Frgure 10, the cam. ele- .

ment 52 has mounted thereln a swmgmg cam [{5.

The outer srde face HB and.inner side face, ({7
of cam 115.is constructed so as to conform in.
general outhne substant1a.lly to that of the_,

75 normal outer and inner. 51de face respectlvely, of.-
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the corresponding portion of the conventional
cam 52. The cam (i5 is mounted in a trans-
versely disposed recess |18 formed in the cam ele-
ment 52 and has the rear end thereof secured to
the lower end of the cam spindle §7 so as to swing
with said spindle above the axis thereof from &
normal innermost position with the outer and
inner side surfaces 116° and {171 thereof in co-
incidental relation with the normal contour of the
corresponding portion of the cam 52 to-an outer
position. with the cam surface 116 thereof pro-
jecting into.the normal cam track 60 while the
inner cam surface 117 of the cam extends out-
wardly beyond the normal adjacent surface of
the cam 52. The cam (15 may be operated in
the same manner as the cam 56 by the action
of the cam 70 upon the arm .64, as produced by
cam 85 or spring 90 upon lever 81.

When the cam 115 is in its normal 1nne1most
position, it will be observed that the cast-off and

hook elements 45’ and 45’ of the dial needles-

will move in a conventional manner for cooper-
ating with the cylinder needles for producing a
plain ribbed fabric. When the cam 115 is moved
to its outermost position, the operation of the
dial needle elements will be altered from the
normal operation thereof so that the outward
movement of the cast-off element 45’, when pass-
ing from the position indicated by line C to that
indicated by line B, will be less than when the
cam 56 is moved to its outermost position by the
cam 76. ‘That is, the cast-off element will be
moved outwardly from its innermost position
only a distance sufficient to cast off the dial loops
X carried by hook 188. At the same time, the
hook element 45’ will not be moved inwardly as
far as when the cam 115 is in its normal posi-
tion, so that the hook {04 of the needle ele-
ment will be in position to receive the dial loops
thereon as said locps are cast from the cast-off
hook 168.

In the structure shown in Figure 11, the cast-

off elements 45’ of the dial needles will move.

through substantially their normal path, as indi-
cated by line M—M, Figure 8, during the forma-
tion of the half cardigan stitch as well as during
the formation of the plain rib stitch. The path
of movement of the hook elements 45’ of the dial
needles will, however, be altered during alternate
revolutions of the dial so that the dial loop car-
ried by the cast-off hook 108 will be deposited
upon the hook element 45",

The -means for accomplishing this altered

10°

15

20

25"

30

35

40

45

50

movement of the hook elements of the dial

needles consists in providing a cam {29 which is
mounted in a recess 121 provided in the inner
side of the cam element 52 in close relation to the
rear end thereof. This cam 120 is mounted like
cams 55 and 115 upon the lower end of the cam
spindle 57 so as to be alternately moved from
the outermost operative position with the inner
cam face 122 thereof in substantially the plane
of the normal corresponding face of the cam ele-
ment 52.

When the cam 128 is moved to its innermost
position, as indicated by full lines in Figure 11,
the inner cam face 122 thereof extends. in-
wardly beyond the corresponding cam face of
the cam 52 and thereby permits the hook ele-
ments 45’’ to remain in sufficient outward posi-

tions to.receive the loop cast off the cast-off hook.

168 during the normal operation of the cast-off
element. It therefore follows that ihasmuch as
the cam (20 is operated by the coaction of the
drive pin 17 and star wheel 16 from the outer-
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most operative positioni' thereof to its innermost
inoperative position during every other revolu-
tion of the dial, the dial needles will function to
produce a cardigan stitch during said every other
revolution and to produce a plain rib stitch when
the cam is moved to its outermost position during
the intermediate revolution of the dial.

As hereinbefore stated, the mechanism and
operation. of the dial needles thus far described
are adapted more particularly for a single feed:
knitting machine. If it is desired to-utilize a two-
feed machiné to form a' half cardigan ribbed
fabric, this may be readily accomplished by us- -
ing cam 56 or cam {{5 or cam 120 in conjunc-
tion. with the cam mechanism for one of the-
feeds, while the knitting cam mechanism for the
other feed remains as conventionally constructed.
When one of these cam elements is thus asso-
ciated with the knitfing cams of one feed in a
two-feed machine, the cam is moved to its opera.
tive position for effecting a tuck or cardigan
stitch atthe beginining of the knitting of the half
cardigan ribbed fabric and will remain in said
operative position until the knitting of the half
cardigan ribbed fabric is completed.

Upon the completion of the half cardigan
ribved fabric, the cam element is moved to its
inoperative position so that the dial needles may
be actuated by the cams of both feeds in conjunc-
tion with the corresponding cylinder needles to
produce & plain ribbed fabric. This movement of
the cam may be readily accomplished by connect-
ing the thrust rod 88 directly with the outer or
free end.of the rock arm 84, as indicated at 124,

Pigure 9. When the thrust rod 83 is thus con-

nected with the arm 64, said cam will be operated
directly by the action of the cam 85 or-spring 80
upon the lever 87 to and from the cperative posi-
tion thereof.

While there has been shown and particularly
described the preferred embodiments of our in--
vention, we do not wish to be limited to the exact
construction shown as various changes, both in
the form and relation of the parts thereof, may
readily be made without departing from the spirit
of . the invention as set forth in the anppended
claims.

We claim:

1. In a single feed knitting machine having
complementary sets of knitting needles arranged -
for knitting o plain ribbed fabric, the needles of
one of said sets being each composed of a hook
member and a cast-off member relatively movable
with respect to each other, knitting cams for
moving the parts of said needles respectively to
draw single loops and to cast off said loops, in
combination, drive mechanism for producing rel-
ative movement of the needle parts and said knit-
ting cams, an additional cam adapted to be -
moved into relation with said needle members to
move them respectively to draw two loops suc-
cessively and to cast off said two loops simulta-
neously for the purpose of knitting half cardigan
ribbed fabric, actuating means for moving the
gddition’al cam to and from an operative position
including - a star wheel, means for operatively
connecting the star wheel with the additionalcam,
and- & drive element connected with said drive
mechanism for actuating the star wheel.

2. A device as in claim 1 having means actu~
ated by the drive mechanism for moving said star
wheel into and out of operative relation with the
drive element.

3. In a knitting machine of the single feed’

type employing two sets of needles and operating




means.for producing relative movements..of the..
needles for knifting a plain ribbed :fabric; one of:
said- sets. having two-part: needles, one: part to:
carry.an old loop-from the second part:and over.
a_new loop on.said second.:part;.the.operating
means. including: a: cam. mechanism. associated.
with the two-part;needles having: a.cam-element, -
adapted to be:moved :into relation. with: atileast
onte of the parts.of-the needles:of:said one: set;to-
alter. the movement of:said latter: part. with:re-.
spect. to_the other needle part to.maintain_ the.
old:lcop on-the:second needle part with the. new,
loop, and actuating: means. intermittently oper-.
ated by said operating.means for alternatelymov-.
ing. said cam element-into:and.out ofisaid rela-
tion with-said one of the needle: parts.,

4; In = knitting machine. of-the two-feed: type-
employing. two  sets: of needles: and, operating.
means. for: broducing relative. mevements of, the -
heedles for knitting a plain ribbed fabrie, one of ;
said-~ sets: having: two-part: needles: one.part to,
catry an old:-loop from:the second-part-and over
a; new. loop: on- said-seeond:part, the .operating,
means. including, & cam- mechanism: ; associated
with the two-part-needles haying a.cam. element.
agapted-to be moved into relation with-at-least
one of the parts of -the needles of said one set
to alter the. movement of said latter partwith re-
spect to the: other needle part.to maintain the old_
loop; on the second part with the new -loop, and
actuating means operated by said operating-
means for moving the cam element into said rela-
tion- with one of:the needle parts at the end of
the knitting of the plain ribbed fabric to produce
a . half cardigan ribhed- fabric and to magve said -
cam -element out:of said relation with said one.
of 'the needle parts at the, end of the knitting of -
the half .cardigan ribbed fabric.

5. In a knitting machine having a sef-of knit-
ting-needles of the-two-part type, a hook part
and: a- cast-off- part-slidable with respect-to said
hook. part at- the open-side: thereof, operating
mechanism- including -a pair of:cam tracks en-
gageable with butts on-the needle parts respec-
tively. for actuating: said needle parts, in combi-
nation;, a movable cam. element associated with
one of said cam tracks to constitute a portion .
thereof, said cam element being of such a.char-
acter that when in one position: the needle parts
of the butts engaged: by the latter track are op-
erated:in the usual manner to produce. a plain .
stitch; and when in-a.second position the norma]
operation .of - said latter needle parts is:altered.
to cause the. needle parts to produce a tuck
stitch;. and means for meving  the. cam element:
from. one-of said positions to the -other.

6. A knitting machine. ag defined in claim 5
wherein said latter means includes a pair of drive
members, one of said drive :members being con- .
nected with the operating mechanism to be actu-
ated thereby, and means operatively. connecting
the other drive member with the, cam- element
and with the first mentioned drive member, said.
drive members and connecting. means being so
constructed and arranged that they intermittent-
ly function to periodically produce-said movement .,
of-the cam. elements..

7. A knitting machine as defined in-claim .5
wherein said latter means includes.a pair.of drive
members, one of said drive. members being con-
nected with the operating mechanism to be-actu-
ated -thereby, and means operatively, connecting
the other drive member with the cam. element,.
said drive members and- connecting: means being
so constructed and arranged. that-they-intermit-
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tently function to periodieally produce said move- .
ment of the cam: element, and:means for pro-.

ducing: movement_ of.one of:said: drive members .
with respect: to_the other drive member to bring. -
said-members into and out of cocperative driving

relation with each other,

8. In a: knitting machine having a.set of knit- .
ting; needles of the two-part type, a hook part
and:a-cast-off - part.slidable with respect to said.
10: hook: part-at the. open side thereof, operating

mechanism .including. a.pair of cam tracks en-
gageable: with butts on the: needle. parts Tespec-
tively for actuating: said needle parts, in com-.
bination, a.movable cam. element associated with
15;;both of :said cam tracks.to. constitute a portion
thereof, said.cam. element being. of such a char-.
acter:that-when: in .one. position the. needle parts
of each needle are operated:in. the usual man-.
ner to produce a.plain stitch .and when in a&.Sec-
20::0nd :position:the normal operation of both parts..
of -each: needle. is altered:to . cause said . needle..
barts. to. produce a. tuck. stitch, and means- for.-
moving the cam .element from -.one:of said posis.
tions. to -the. other.

9.. A knitting ‘machine. as. defined . in claim: 8.
wherein said latter means. includes.two. -pairs -of .
coacting: drive and driven.members. operatively
connected with. the..cam .element and with . the.
operating mechanism respectively, said drive and-
39 driven members being. so. constructed: and . ar-

ranged . that they. intermittently. engage each

other to periodically-produce.said -movement of.

the: cam element. .

10::In. . a. knitting  machine. having a- set of-

geneedles of the two-part type, a-hook part and-
a; cast-off. part. relatively. movable- with -respect
to.each other, two. cam tracks: for: moving the
DParts of said needles -respectively, drive: mecha-
nism : comprising separate:supports. for the cam -
tracks and needle parts and-a shaft connected: -
with one of said supports for broducing relative -
movement of said parts of each needle with re-
spect to. each other, a.movable cam element ‘as-
sociated with at least:one.of :said- cam- tracks-to -
45 - constitute a. portion thereof, and-meang-for -mov-
ingsaid camelement to.-alter said relative-move-
ment:of: the needle.. parts to produce -either -a-
plain stitch or. a.tuck:stitch including- an actu-
ating:member connected with the. cam:-element,
:a-second actuating member: connected with-said. -
shaft:.to move therewith;,. and separate-operating:
means adapted to be intermittently- actuated by-
said.second. actuating.member and having-a.cam
action on the ﬁrst;mentioned:aetuatingumem—
55 :ber for Deriodically .producing.said: ‘movement of -
the cam: element.

11, A .knitting;ma.chine:as:deﬁned»vin claim 10-
having means. for. moving the-said-separate- op-
erating. means .into.and:out. of: cooperative -re-

60.- lation with the first .and second- mentioned actu-.
ating members..
12..In. a: knitting. machine - comprising- needle
carriers and .needles movably associated - there-
with arranged for knitting plain ribbed - fabric,
65 .the.needles of one.cdrrier- having -independently
movable latch and :hook parts;- in- combination,
Cam. means.for-moving the parts of -said-needles
respectively. to draw-loops-and-to cast -off loops,
said cam means including. a cam element, -adapt-
70..ed to be.moved into relation with. at ‘least one-of:
said-parts.of ‘the.needles of said. .one. carrier-to -
move. them .with .respect. to-each -other - to. draw -
two loops.sucessively. and: to-cast. off: said--two- -
loops simultaneously: for the-purpose of :knitting.-
75: half cardigan ribbed fabric, E
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13. In a knitting machine of the class de-
scribed having complementary sets of knitting
needles arranged in cooperative relation with
each other, the needles of one of said sets being
each composed of a hook part -and a cast off
part at the open side of the hook part relatively
movable with respect to each other, cam means
for actuating said needles to produce a plain
stitch, said cam means including cam elements
associated with the hook and cast off parts of
said latter set having movement with respect to
each other so constructed and arranged that
upon said relative movement of said cam ele-
ments the normal operation of at least one of
said needle parts of said last mentioned set may
be altered with respect to the other needle part
of the same set so as to produce a cardigan
stitch, and means for producing said relative
movement of the cam members.

14. In a knitting machine of the class de-
scribed having complementary sets of knitting
needles arranged in cooperative relation with
each other, the needles of one of said sets be-
ing each composed of a hook part and a cast off
part mounted at the open side of the hook part
relatively movable with respect to each other,
cam means for actuating said needles to pro-
duce a plain stitch, said cam means including
cam elements associated with the hook and rcast
off parts of said latter set having movement
with respect to each other so constructed and
arranged that upon said relative movement the
normal operation of at least one of said needle
parts of said set may be altered with respect to
the other needle parts of the same set -to pro-
duce a cardigan stitch, and means including an
intermittent drive mechanism for producing
said relative movement of the cam elements at
the end of suiccessive knitted courses to produce
tuck stitches.

15, In a knitting machine of the class de-
scribed having complementary sets of knitting
needles arranged in cooperative relation with
each other, the needles of one of said sets being
each composed of a hook part and a cast off part
at; the open side of the hook part relatively mov-
able with respect to each other, in combination,
cam means for actuating said hook and cast off
members in predetermined order for producing a
plain stitch, said cam means including a movable

cam element of such a character that the normal’

operation of said latter needle parts will be al-
tered upon movement of the cam element from a
first position to a second position, and actuating
means for moving saild cam element from one

10

15

20

25

30

35

40

50

55

of said positions to the other at the end of con- -

)

secutive courses of stitches for knitting a half
cardigan ribbed fabric.

16. In a knitting machine having a. set of knit-
ting needles of the two part type, a hook part
and a cast off part at the open side of the hook
part and slidable with respect to each other, in
combination, an operating mechanism including
a pair of cam tracks engageable with butts on
the needle parts respectively for actuating said
needle parts, a movable cam element associated
with at least one of the cam tracks to constitute .
a portion thereof, said cam element being of such
a character that when in one position the needle
parts are operated in the usual manner to pro-
duce 2 plain stitch and when in a second posi-
tion the usual operation -of the parts of each
needle with respect to each other ‘is altered to
cause said needle parts to produce a tuck stitch,
and means for moving the cam element from one
of said positions to the other.

17. A knitting machine as defined in claim 16
wherein said latter means includes a pair of drive
members, one of said drive members being con-
nected with the operating mechanism to  be
actuated thereby, and means operatively con-
necting the other drive member with the cam
element and with the first mentioned drive
member, said drive members and connecting
means being so constructed and arranged that
they intermittently function to periodically pro-
duce said movement of the cam elements. )

18. A knitting machine as defined in claim 16
wherein said latter means include two pairs of
coacting drive and driven members operatively
connected with the cam element and with the-
operating mechanism respectively, said drive and
driven members being so. constructed and ar-
ranged that they intermittently engage each
other to periodically produce said movement of
the cam element,. »

19. A knitting machine as defined in claim 16
wherein said latter -means include two - pairs of
coacting drive and- driven members operatively -
connected with the cam element and with the
operating mechanism respectively, said drive and
driven members being so constructed and ar-
ranged that they intermittently engage each
other to periodically produce said movement of
the cam element, and means for producing
movement of the drive and driven elements of
one pair with respect to the drive and driven ele-
ments of the other pair to bring said members
into and out of cooperative driving relation with
each other, .
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