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PATENT OFFICE.

OF CENTRAL FALLe, RHODE ISLAND, ASSIGNOR TO HEMPHILL
REODE ISLAND, A CORPORATION OF HMASSA-

KNITTING MACHINE AND METHOD OF FORMING— REENFORCEMENTS

Appheetmn filed Janualy <0, 1“23

To all whom it My CONCErn:
‘Be 1t known that I, Roserr H. mesoN
a citizen of the United States, and a resi-
© dent of Central Falls, in the ~county - of
8 Providence and State of Rhode Island, have
invented an Improvement in Ixmttmn' Ma.-
chines and Methods of Forming Reenforce-
ments, of which the following deSCI‘lptIOH
. 1n eonnectmn with the accompanying draw-
10 ings, 1s a specification, like characters on
~ the drawings representing like parts.
This invention relates to knitting ma-
chines and particularly to circular “stoclk-
~ ing knitting machines, and more especially
15 to means i[:or effecting the reenforcement of
- portions ef knitted fabric, particularly
stockings, ' through menipulatien of the
needles as eontradlstmfrmshed to manipula-
~ tion of the yarn feedmcr means, and to the
20 method involved therein. |
In order that the principle of the inven-
tion may readily be understood, 1 have 1n
the accompanving drawings disclosed one
embodiment of means for practicing my n-
25 vention. In said drawings:

Fig. 1 is a front elevetlon of a kmttmﬂ'-
mwhme having my mvemmn applied tnere- _

10 |
Fig. 2 1s a view similar to Fig. 1, but upon
30 an enlarged scale, of the upper pfu:t of the
knitting “machine and representing certain
of the needles positioned for receiving the
reinforcing varn;

Fig, 3

85 thr ourrh the knitting machine above the nar-
rewmg and wulen*nw plekere for the
needles: -

Fig. 4 is- a hor170ntal section mken
threao'h the machine below the narrowing

40 and widening pickers, but above the cams
~ for eontrollmo* the ]‘LCI{S for certain of the
“needles: |

Ifig. 5 is a vertical section taken through

2 p'wt of the machine frame, and repre-
45 senting a part of the means for eontrellmn'
~one of the jack controlling cams;

Figs. 6 end 7 are reqpeetn*elv an 1inside
elevatmn and a side elevation of the needle
restoring cam for those needles elevated to

50 ta]{e the reinforcing yarn;

Fig. 8 shows 1n edge view and in side ele-
vatlon one of the cams for controlling the

1acks of those needles that take the elnfore—
mg yarn; |

1S 4 hOilZOIlt’tl section teken-
September 7, 19009.

inder

serial No. 613,853,

T‘lo' 9 shews in edfre view and in side ele-

vation the other of the cams for controlling
the jacks of those needles that take the Te-

nforeing yarn:

Fig. 10 represents in elevation certain of

the needles that take the reinforcing yarn

and their controlling jacks;
Ifies. 11, 12 and 13 show in edge view and

55

60

in side elevatwn the several forms of Jacks

for controlling the needles that take the re-
inforcing yarn; Fig. 12* shows a modified
form of central ]acks

Figs. 14, 15 and 16 are diagrams illus-

-.tmtmﬂ' thﬂ Lmttmﬂ' cams and the cams

shown in Figs. 6, 7 8 and 9, in their sev-

eral peeitlons
Fig. 17 18
constructed in aecoulance W1th my 1inven-
tion: B
I‘lﬂ*s 18 to 22 are dlafrr"lms Shewmfr the
contour of a few of the reinforced areas

that may be formed in accordance with my '

mventlen and

65

70
a side elevetwn ef a, etoekmrr.'

75

Kigs. 03 and 24 are enlar aed detaﬂs of
portlone of fabrics reinforced by the mecha-. _

nism of my invention. | |
My invention both as to mechanism and

method relating, as it does. to circular knit-

ting machmee may be applied to or embod-

ied in various types of such machines,
but I have chosen to represent the same

as applied to a machine of the well known

Banner type disclosed 1n the patent to
Joshua D. Hemphill. No. 933443, dated

In this type of ma-

chine, the :needle cylinder is cylindrical and
rotates. while the cams remain etatlonary,
and although the machine -disclosed 1s for

the purpose of producing hosiery, 1t 1s ob-

viously not limited to this class of work., 1

will, however, describe my invention as ap-

phed to a mechme of the said type without

in all respects limiting it thereto.
(Generally speaking, " the machine -includes
a rotating needle cvlmder 1 mounted upon

2 suitable table 2 constituting a part of the

frame of Lhe knitting machlne and as 1s

customary in this type of machine, said cyl-

ciprocated to form the tubular and heel and
toe ‘portions of the stocking respectively.
The means for eﬁeetmcr the rotary and
reciprocating movements are eubstantlally
the same as those shown and described 1n

80

85

90

100

15 arranged to- be rotated and re-

105
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~the said Hemphlll patent and being Well

10

15

varn. 0'111des

known require no further description.
A plurality of yarn feeding elements is
provided at the usual pocntmn characteris-

tic of the Banner machine and one of the
said feedmrr elements 1s 111(11(351&(1 at 3 1n

I1g, 1 1n its feeding position and is shown
in i 1. 2 in its elethed or non-feeding posi-
tion.

All of sald yarn rrumes are pivoted at 4
upon & partial ring 5, 1tselt smitably pivoted

- so that 1t may be SWHI’W‘ up out of action to
afford access: to the medles or for any other

20

nurpose. - Said ring 5 is of the type umallv

employed in the Banner machine equipped
~with spring beard needles, but obviously my

mvention may be employed in cennection

 with' either spring beard or latch needles

25

-and in the latter case a complete circle latch.

ring may be employed.

EdCll of the yarn guides thus far refe‘*rred :

to, is normally prescsed or urged into action

bv one of a series of levers 6 certain of
.' -Wthh are indicated in Figs. 1 and 2 as piv-

- 30
:  t1chec
- ing Fi
e at its lower end to a screw or pin 10 on
‘the standard 8, thus tending to move each of

35

40

“and overcome by '
each of said varn mudeq
vers is indicated at 11 in I f1os. 1 and 2 as
pivoted at 12 upon the standard 8 and to

oted at 7' upon a standard 8 rising from the
frame of the machine, each lever 111?111& at-

os. 1and 2, a coiled spring 9 connect-

the specified levers into operative position.
Such movement of said levers into opera-

tive position is, however, at times opposed
series of levers, one for
One ot such le-

" the outer end of each of saild levers, as
- chown in Fig. 1, there 1s connected a link

or wire 13 e\tendmo' downward to and con-
‘pected each to its proper lever 14 riding

upon a suitable cam 15 on the cam shaft 16

~in‘a manner not herein necessary to de-

~ guides are permitted to act at suitable
-ft]mes as; for example, to supply a yarn or
thread for the leg of the stocking, another

for the heel. another for the foot, ete. .
| ouides ﬁuppheu 1ts

‘yarn or thread in pIO\lmltY to the lknit-
ting point and each yarn so taken is knitted
upon all the needles in action; that is to say,

55

60

‘scribe,
"shown in the said Hemphill patent.
suming that there are fouror ﬂve levers in

as 1t 1s stmlar to the construcetion

the group already referred to, it is evident
that according to the dictates of the CAMS
upon the dlf:L or drum 16 the.said yarn

Each of the said yarn

~such of said yarn guides as are in action

during the knitting of a tubular portion of
the stocking feed “their varn or tliread to
the entlre cu"cle of needles and when the

Degirably as many as four or five
1ay be mounted at the same
place to introduce their yarn as called for

~ by the controlling cams, as, for example, for

 the leg, the heel and toe, and the foot, etc.
at

to 1ts outer or right hand end, view-

- hee]

As-

1,450,157 '

heel or toe 1s bemg kmtted the ya,rn ouide
then in action introduces the yarn to all

the active needles.

In addition to the said group of yarn

“guides I provide another yarn mude which
T have indicated at 17 in I igs. 1 and 2. Dald

yarn guide may be mounted at any suitable
: ])ld(}b but cesir ab]y 1s tormed as a lever and -

is mounted upon the Dwotal support 4 for
the eroun of yarn guides. Desirably 1t 1s

0111(168 so that it may present .its re-
1*1torcmrr
pomt somewhat removed  from
the Lmttmq point, the construction - and

operaticn of parts being such that the
sald re m{owmﬂ'

‘lp"}]i’)df‘h or arrive at the knitting point
where they receive the regular yarn.
at the knitting point the 1*en'ulc1r yvarn and
the remnforcing yarn
the fabric.

The reinforcing yaln O'ulde 1( in tlm dIS-

varn to the selected: ﬂuedles

Thus =7

70

75

'10116'01“ than any one of said group of yarn

80

varn 18 recewed under the
heards of the T‘E}G(“CS or within the hooks
thereot, but 1 1s not knitted until said needles

85

;11e ’“)oth lmtted 1nt07: ,I

closed. emLodlmem of the mvention has two =

pesitions, namely, the feeding position which
is that shown in- 112, 2 and the 1mactive po-
sition, which is that shown in. Fig. 1.

“The -

‘active position shown in Fig. 2 is, in this 5

embodiment of the mventlon occupled dur-

1mg all circular work \T’I’tethm or not the re-
“infor cing varn-is to he taken by the needles,
and the inactive: nosition shown in I1g, 1

15 taken only during the knitting of the

that

the idle needles,
an elevated pogltmn
tions of the reinforcing varn | gutde 17 are
1ven by the proper cam 15 on cam shaft 1
th ough the proper wire or link 13 and lever

14, said cam. 15 being sl aped to effect this

result.
I am eunbled to retain the ]‘elﬂfOI'C]Ilf?"

yarn guide 17 in the active position: shown

in Fig. 2 during all (“II‘”HIHI‘ worlk whether
or nr“:t the fabric 15 being reinforced, for

the reason that the nwdlecr which tﬂke the
‘reinforcing yern rise as at 18 for that pur-

pose above ﬂlb gencral level 19 of the needles.

_ i"’r will be ¢bserved that the active or fead-

ing position of the reinfor:i ng varn guide

100
and toe, and is then cceupied merely SO
t saxd yarn guide will not interfere with

which at such time occupy
The said two pom-“-

105
110

115

17 is nmtermllv higher than the feedlno- po-

sition of the 1*(3@111‘31' yarn ﬂ‘mdes as mdlcat-
ed ot 3 in Fig. 1. o

In the (‘lmc‘%nﬂ embodlment of in-
vention the reinforcing yarn guide 17 1s for
the purpose of introducing the varn to form
the high s .:)11(-6 though obwously my inven-
tion may be enmlaved in reinforcing other
port10n~== of s ()C‘]{iﬂ“‘i or other fabrics, Said
varn guide is rajsed into inactive position

for and during the knitting of the heel and

toe. Said yarn rrmde 1s not thrown 1nto

120 |

12t) : | '

130
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“action .for increasing lengths of partial

courses, but whenever thrown into action is
retained 1n action throughout entire courses,
and 1n fact for the knitting
stocking except the heel and toe, in this

. embodiment of the invention. In other

10

words, .the said reinforcing yarn guide or
finger 17 is not acted upon by means to cause

said yarn guide or finger to be in operative
position or operation for a successively in-
creasing period to knit a high splice tri-

angwlar in configuration.

On the contrary, the formation of the

high splice 1s effected wholly through the

manipulation and-control of certain needles.

- So far'as T am aware T am the first to effect

)
ol

~means for effecting such control without
~limiting my invention thereto. R

30

jacks may be placed in' the grooves of the
" desired number of needles below said needles,

the formation of a reinforced or contrasting

zone of knitted fabric with non-parallel
sicdes, through the control of the needles as
contrasted with the variable positioning of
the remforcing yarn guide, and such mat-
ter 1s therefore claimed broadly. |

Within the scope of my invention the

needle control may be effected in any suit-
able manner. "I will describe one type of

In the - disclosed embodiment of my in-

vention, I employ a series of jacks indicated

as an entirety at 20 in IFig. 4. While said

I have herein represented said jacks as po-

sitioned in a semi-circle beneath all the
» short butt needles, or in other werds be-

~*neath all but the instep needles.

With relation to one central jack, or in

- some cases two central jacks, I provide a

40

- my invention,

series of jacks or more, as hereafter set

forth, at the right and another series of

jacks at the left of said central jack or

Jacks. In Fig. 12, I 'have illustrated fa

single central jack at 21. In this form of
sald jack 21 is provided with

a long butt 22, and is in this form of my in-
~ vention, provided at some suitable point and
preferably near its lower end with lateral

projections 23, 24 extending oppositely.

- daid projections may be formed in any suit-

] g
QH

able way, but preferably they are formed
- by cutting or stamping or ciemmg out suffi~
cient ot the material to provide lateral pro-

jections having flat upper edges as shown

1n Tig. 12. The exact position of said lat-
eral projections is or may be immateral,

but wherever positioned, they are intended
i the elevation of said middle jack to en-

gage each projection upon the adjoining

jacks at the right and the'left.

- 60,

95 the other having a right projection, and in

Within the scope of my invention. T may
- 1nstead of providing a single central jack 21

with two lateral projections upon the right

and the left respectively, provide two cen-

tral jacks, one having a left projection and

of the entire .

such case both of said jacks would be pro-

vided with long butts 22, and T have shown
stich a construction in Fig. 19* wherein such

acks are marked 218 and 21, respectively.
the former having lateral projection 232 and

the latter having lateral projection 242, -

I have represented in Fig. 11 one of the
left hand
that all the left hand jacks are or may be
1dentical in formation, but that the disclosed

embodiment of right and left hand jacks are

selected more for purposes of illustration.
and that the interengaging formation may

“be otherwise formed within the scope of my

invention. Herein each o the jacks 25 is

provided with a short butt 26 and with an

upper right hand prejection 27 which may
e struck therefrom or formed or provided
in any suitable way, it havinge a lower level
edge 28 adapted to be engaged in the dis-

closed embodiment of the invention, by the

level upper edge 29 of the central jack 21, <o
that as the jack 21 is elevated, it 1ifts the
acjoining jack 25 in a manner hereinafter
more tully referred to. - o

Said jack 25 is, in the disclosed embodi-

ment of the invention, also provided with a
lower but left hand projection 30, the func-

tion whereof is similar to that of the left
hand projection 23 of the central jack 21.
. _ &

by said lateral projection 30 of
joining jack to the left, it beine understood
that each of the series of left hand jacks is
constructed as shown in I'ig. 11, so that each
jack as lifted effects as herveinafter described
the 1ifting of the next adjoining jack to the
left. . ' _ '

In Tfig. 13, T have represented one of the
right hand jacks at 31. These jacks are re-
versed in construction from the left hand

Jack 25.  They 'are herein provided with

short butts 32, with lower right hand projec-
tions 33 and upper left hand projections 84.

The projection 34 upon the first of the richt
hand jacks 1s engaged by the rieht hand pPro-

ection 24 of the central jack to effect the

litting of the said first right hand jack, and

the right hand projection 33 is provided to

engage the upper left hand projection 34 of

the next adjoining right hand jack, and so

on, so that in sequence and at the proper
times the left hand jacks and the right hand
1acks will be elevated so as correspondingly

to lift their needles into the elevated posi-
tions chown ]

forcing yarn. therebv to form a reenforce-

in Fig. 2 for receiving the rein-

ment such as shown in Fig. 23. _
- 1 have stated that the central jack or two
central jacks may be provided with a long

» .
v

jacks at 25, it being understood

Such function is the lifting and engagement
the next ad-

o2
R
x J-‘.’?E?qu
1 .

70
75
80
85
90
05
100
105
110
115
120

125

outt or long butts 22. My invention is not

limited in this respect and in certain cases
more than two jacks mav be provided with

long butts asg, for example, where above the:
| lllgh SpllC@ or other tapered reenforcement

1a0



I provide a stripe extending to a greeter or
~less extent lengthwise the stocking, in which

:)

-case all the needles participating in the for-
mation of said stripe will have jacks pro-

‘vided with long butts 22, and only the end
jacks of such series will act by interengage-

~ment with right and left jacks respectively,

to lift such ].,wks

10

10

._ ':-30,

I will, however, first de-
scribe that embodiment of my invention

“wherein a single central jack 1s provided
~ with a long butt as represented at 22 in Kig.
12, In Whl(‘h case a tapered high splice or

other tapered reenforcement is prmflded
Referring to Figs. 2, 4, 8 and 10, I have

_-1epresented at 35 a c cam which dnectlv con-
trols the elevation in the sequence to be de-

seribed, of the series of jacks beginning with
the centml jack 21.

~ a suitable bracket or guide ‘%7 shown in Kig.

4 and having a pin or screw 38 extending up-

opposite the slot 40 1s pwotﬂd at 43 to a hinkc

30

ult‘lble slot 39 1n sald

wardly through a
Sfud pin or screw 38 is

bracket or guide.

received in a slot 40 in a lever 41 pivoted at

42 upon the framing. The end of sald lever

44 which at its opposite end 1s connected to

“the upper end 45 of a bell crank lever most
Said lever 1is

" mounted upon a ]”)]v{)tal pm between ears

clearly shown 1n Fig.

46 upon brackets 47 shown most clearly in

TFie. 4 and the opposite arm of said -bell

crank is connected pivotally to a link 48
which at its lower end is connected to or is
formed with a plunger 49 adapted to ride

~upon the cam disk 50 mdlcated in Fig. 1.
A col] spring 51 tends to hold the cam 35 in

40

45

jts inmer radial position but at times, de-
pending upon the contour of the cam disk
50, said cam 35 is moved out of action. The

:termetmn 01: the cam disk 50 1s such that

the cam 85 is in its outer radial or inactive
position, except during the formation of the
tapered. reenfercemept herein described ov

~during the formation of any variation of
said reenforcement or. of the stripe or com-

bined stripe and reenforcement that is being
prevu]ed upon the stocking being 1{111tted

Agsuming that the cam 3:3 18 1n 1ts mner
radial or active position, it will act upon.
the jacks of the series 111 the manner herein-

mfter described, N
The said cam 35 is plomded with an in-

“clined face 52 and said cam as indicated in
Figs. 8 and 10 is undercut at 53 to permit

. the movement thereunder of the short butt

jacks when said cam is in its inner radial
~ position. The said inclined face 52 extends
to the extreme point 54 of the base of the.
~ cam at the portion that is not removed by
~ the undercut.
clearly indicated in Fig. 4 wherein the pro-

60

This construction 1s most

~ longation 55 of the inclined face 52 clearly

suitch that when

'moet clearly

hmetlonmﬂ* to move ]acks from an inter-
80

The ‘-‘5.—.11d cam 39 hd.a'

“two radial positions and to that end 1t 1s
provided with a stem 36 adapted to slide in

the “104 ﬁear” 79.

1,459,157

The length of the long butt 99 is
the cam 35 1s in its Inner

appears.

radial position, said butt rides upon the 1n-

chined face 52,

as heiemaHel stated said shorter butts have

but the shorter butts 26, 32,
pass along the undercut 53 excepting where

70

been lifted onto the inclined face 52. The

In addition to the said cam 35 for elevat-
ing the jacks, I provide a cam 56 shown
in Figs. 4, 9 and 10, said cam

mediate 1evel as 111(110ated in g, J(J to the

lowermost leve] When sald cam 1'-3 mn 1ts mn-

nermost radial position. . -

- Sald ecam Df) which has an inner 1n<,1111ed
feee or edge 57 and an undercut nortion 58,
1S mounted {01 radial movement and to tlmt

end is provided with a stem 59 received in
‘a guide or bracket 60 secured to the frame
and having a slot 61.  Extending upw a,rdly'
through said slot is a pin or screw 62 upon a.
lever 63 pivoted at 64 and having a reduced
or pointed outer end 65 which enters a slot
66 shown most clearly i IFig. 5 as formed

“outer radial position of the cam 35 1s such
~ that: the long butt 22 cannot ride on any
part of the inclined face 52 when said cam
‘85 occupies sald outermost radial position.

75

85

90

in an arm 67 upon a shaft 68 mounted in a

tubular or other suitable bearing 69 shown
in Fig. 4. Upon the opposite end of the

downwardly extendmn link 72 having its

lower end pivotally eonneeted at 73 to one

arm of a lever 74 pivoted at 75 upon a suit-

able bracket 76 depending from the framing.
The end 77 of the lever 74 rides against the_
internal cam surface 78 of the gear 79 mount-

ed upon a stud shaft 80, said ¢ gear 19 belng
technically known in the Banner machine as

the “104 gear.”
pinion on the main drive shaft.

-85
shaft 68 is fast a lever arm 70 which at its -
outer end is pivotally connected at 71 to a

100

105
Said gear 79 meshes with a~

As custo-
marily constructed the main drive shaft

makes one revolution to one: revolution of

‘the needle cylinder, and the needle cylinder
makes four revolution to one revolution of
The internal cam. for- -

metlen 8 thereof 1S such as to move the cam

56 in and out at the proper times during the

formation of the tapered hlﬂ'h sphee or

ethel reenforcement. _
In the construction mdlceted n Bl 5

at 81 in Ifig.
out 1n altemate courses or in other words

said cam 56 is in its outer radial position on

every second revolution of the needle cylin-

der during the formation of the form Of,
| | 125

high sphce shown in Fig. 18.-

115_

'%nd in order to produce a tapered hwh
splice or the like reenferement as indicated
18, said cam 56 is moved in and

120

If a reinforcing stripe be fermed upen the

stocking,—as, for example, at the back of

the leﬂ' abmfe the hwh sphce which 1tself 1s"_ -
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15

- 20

18, from the line 86 down to the base 87 of
the high splice which base may coincide

1,450,157
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indicated at 82 in I'ig. 17, and which stripe
may be of any suitable length as, for exam-

ple, a short fength as indicated at 83 in Fig.
19 or at 84 1 g, 21, or any greater length,

as, for example, to the bottom of the welt of
the stocking,—said cam 56 occupies its in-
ner racial position constantly throughout

the formation of such stripe. If, at the ter-

mination of said stripe, it be desired to form
a tapered high splice, the npper end of such
tapered high spilice is preferably truncated

as 1ndicated m Iig. 19, and said tapered
high splice may have any suitable angle of

slope.  For example, it may have the same
slope as 1n Fig. 18, such slope being indi-
cated at.85 1 lig. 19, and to form such slope

~or taper the cam 56 occupies its outer radial

position on every second revolution of the
needle cylinder during the formation of said
tapered high splice or reenforcement,—that

'.

with the first course of the heel.

25

40

45

50

splice

‘radial _ _
such high splice or reenforcement.

A more tapered high splice or reenforce-

ment may be provided as indicated at 88 in
g, 22 and for the formation thereoi the

cam 50 occupies its outer radial pesition on
every fourth reveiution of the needle cylin-
der. If on the other hand a less tapered high
r reentorcement than that shown in
Figs. 18 and 19 1s desived, the cam 56 may
occupy its outer radial position all of the
time, but the cam 35 would occupy its inner
position during the formation of
g . _ The re-
sult would be a tapered hieh splice or reen-
forcement of the shape indicated at 89 in
Figs. 20 and 21 in which construction the
reinforcing yarn 1s taken by an additional
neecle at each end of the group on each ste-

cessive. course to the base of the high
splice. | | | | B

~As clearly indicated in the drawings, the
number of the jacks is in this embodiment

of the invention, one half the entire number
of needles, one jack being provided for eacl

needle except the instep needles. Preferably

the machine is equipped with a large number
of fine gage needles for making fine mesh

e

stockings, stch for example as 240 or 260

needles. - It will be observed that I provide

. what I may term a key jack or key jacks, one

&r
e

60

such key jack being shown in Ifig. 12 and two

such key jacks being shown 1n Fig. 122, it
being noted that where more than two jacks
provided with long butts are employed as
Tor the making of a stripe as hereinbefore
stated, said two key jacks are at the right
and left hand ends respectively of such series
of long butt jacks.

- It will be observed that one of the char-
acteristic features ot this part of my inven-
tion 1s the delayed interengagement of com-

panion jacks. This is true in this form of

21 of g,
10,—when the period in the operation arrives

™ |-
T e

my invention not only as to the key or cen-

tral jack with reference to the companion
lack but of the companion jacks with re-

spect to each other.

While T have used the term jack,-l. have

done this in a broad sense and have also
used the term instrumentality in deseribing

stich parts or referring thereto in the claims.
I will describe sufficiently the movement
oi representative jacks during the forma-

tion of the tapered high splice and like re-

enforcement. Assuming for purposes of
such description merely, that no stripe is
formed above the high splice and that the

namely. that controlled by the central jack

12 and which 1s shown in Fig.

that the formation of the high splice is to
commence, the cam 35 then occupying: its

muner position for this purpose,—upon the

first revolution of the needle cylinder during
the making of the high splice, the long butt
22 of said jJack 21 rides upon the inclined
surface 52 of said cam 35, being directed
thereonto by the prolongation 55 of such
surtace. Tt will be observed viewing Fig.
10 that there is a considerable space or:gap
between the lower ends 90 of the needles

‘when they are at the level 19 of Figs. 2 and
10, and the upper ends of the jacks when'

those jacks are in their lowermost position.
As the said central jack 21 rides up alono
the inclined surface 52 of the cam 35, it, in
this embodiment of my invention, engages
Ly 1ts lateral projections 23, 24 the adjoin-
g jacks at left and right numbered 25 and
31 respectively mm Fig. 10. Such engage-

ment, however, does not occur until the jack

21 has ridden a substantial distance up the
incline 52, and in the meantime said jacks

25 and 31 have moved to the left viewing

Fig. 10 along the undercut 53 and then when
1itted by the central jack 21 they move up
along or near the under side 91-of said cam
39, to a level which is lower than the top of

‘the cam 56. Upon the continued movement

of said jacks to the left viewing Fig. 10, the
butts 26 and 32 of said jacks 25 and 31 en-
counter the ineclined inner face 57 of the

cam 56, and satd jacks 25 and 31 are there-

upon moved downward to their lowermost
level. Upon said first revolution of the
needle cylinder in the formation of the high

splice the reinforcing yarn is taken only by

the single needle which pertains to the cen-
tral jack 21. After said needle ooverned
by the central jack 21 takes said reinforcing
yarn sald needle is restored to the level 19
by means of a cam 92 (see Fig. 14), herein-
atter more fully described and said central

jack 21 travels toward the left viewing Fig.

10 with its lower end at the level 93 of

Fig. 10.

latter 1s to commence upon a single needle,

65

70

0

85

90

10

10
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12
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5

0

5

0

O
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U on the next remlutwn of the needle
cyhnder the said central jack 21 again ar-

rives at the inclined face 52 of the cam 35

and again rides up said inclined face and
receives the reinforcing varn as before, and

~ the adjoining jacks ‘)a 31 at the left and

| 10

20 ¢
the inclined face 52 of the cam 35, and 1t 1s

right of said central ]ack 21 respectively,

again are lifted as before by sald central
jack and travel toward the left viewing If1g.
10 at an mtelmedlate height at about the

level of the line 94 in Fm 10. Upon said

second revolution of the needle cylmdel the
cam 56 is out, and hence said two ]acLs 25,

31 do not engage the mclmed face 57 of uald
15
B 'Upon said second revolution the reinforcing

cam 56, and hence remain at the level 94.

yarn is taken only by the needle Uoverned
by the said central jack 21. Upon the next,
th‘tt is, the third revolution ot the needle

hndel the central jack 21 again rides up

accompamed at the left and right bV the ad-

B joining jacks 25, 31 because upon such third

25

30

- respectively.

85

revolution of the needle cylinder, said jacks

25, 31 are sufficiently elevated to engage by
thelr butts 26. 32 the inclined face 52 of the
came 35. Therefore npon said third revo-

lution of the needle cylinder the reinforc-
ing yarn 1s taken by the needles ooverned
by the three jacks referred to, name]y, the

centml 1ack 21 and a jack 25 and a jack 31
next adjoining the same at the left and right
Upon the fourth course or

needle cylinder revolution the reinforcing

yarn is taken by the needles of the said three

jacks only
“to, which is the first course upon which the

On the third revolution referred

reinforcing yarn is taken by three needles,

40
: 4_5

. 50

80

85

the .jacks 2.) 31 pertaining to the two out-
side needles, begin to act by their lateral pro- -

jections 30, 33 upon the jacks next adjoining
them at the left and right respectively, and
the action already described is continued

until the tapered high splice or other reen-

fmcement 1S oomp]eted |
Still referring to the form of hlgh splice

'~Ish0wn in Fig. 18 it is evident that upon the

first and Second courses thereof, the rein-

. forcing yarn is taken only by the needle

ﬂ'overned by the central jack. Upon the

_,thlrd and fourth courses said reinforcing

varn is taken by three needles. Upon the

fifth and sixth courses, the yarn is taken by
five needles.

Upon the seventh and eighth
courses the varn is taken by seven needles

and so on. I have in Fig. 23, upon an en-

larged scale, represented the emht courses

referred to.

. From the forecromﬂ' d@SCI‘lDthH it will be

understood that T hwe provided a set of in-
‘dependent needles of which certain needles
‘are to be presented to take yarn-—in the dis-

closed embodiment of the mventlon, they are
to take reinforcing yarn. 1 provide for the

needles-—-—-—m this form of the invention, for

| functlon

low the needles

1,459,157

the short butt 01:' back needles-—'-—insti‘umenl-' o

talities which are individual to the needles

and which in the disclosed embodiment of =

the invention have movement independent
of those needles and which herein, when they
always
needles.
ent embodiment of the invention are jacks

and they are herein disclosed as mounted for

slidine movement in the needle grooves be-
I provide means for pre-

70

function on the same
Such instrumentalities in the pres-

selecting, in accordance with the desired

needle presentatlon, a varying and prefer-
ably a constantly increasing portion only of

said instrumentalities, (herem jacks) from

80 .

among the entire set thereof, leaving the re-

mainder temporarily dle—it bemﬂ' under-

Obviously, any suitable means may be pro-

vided for pre-selecting a varying portion of
said instrumentalities but in the present.

case, the pre-selection is brought about by

the comomt or co-operating factors of in-

terengagement of companion jacks and the
active or inactive position of the cam 56.
Said cam 56 has an inner position which may

‘stood that the desired needle presenmtmn .
varies in accordance with the shape of the
reenforcement or contrasting zone or area.

85

90

be termed its active, functioning or positive

position and an outer pOSItlon which may

be termed its inactive, non-functioning, neg-
_atnw or 1dle position. -

I provide means to advance said portlon -

of said instrumentalities (or jacks)—as pre-

selected—to engage their needles and there-
by to present said needles to yarn-taking
position. In the present embodiment of the

100

invention, such adencmﬂ'_ means 1&: the

cam 3D.

As already stated, the angle of slope may

105

be varied as deswed and 1f the cam 56 is out

constantly during the making of high splice

or like leenforcement then the Wldemnrr of

the hich Sphr*e or hke reenforcement occurs
110

upon each successive course, one needle being
added at each end of the crroup upon each
succeeding course throughout the formation
of the hwh splice or like reenforcement, such
a high 5p11{r:e or reenforcement being repr&-
sented in part in Fig. 24.

The cam 92 for restormfr the needles whmhﬁ

115

are elevated through the control of their"

jacks 1s secured as indicated in Flo' 2 to

-the cam cylinder at any suitable p051t10n |
and may or may not be moved out of action
1t 1s hown as permanently n

at times.
position.

The jacks for governing the movement of
the needles as helembefore described, are of

such depth that their lateral pr0]ect10ns are

admlly outside of the needle grooves, and

therefore said jacks can I‘e‘ldlly be apphedi -

to existing machines, though in certain cases
it is desirable to lengthen the needle cylin-
ders. The needles themselves may be pro-




b) |

10

- method of my invention, I desire it to be
understood that my invention is not limited
to the particular illustrative embodiments
shown herein, the scope thereof being set

30

30

40

&
o

60

5 be reversed.

1,450,157

‘vided .with Jacks, if desired, or the butts

engaged by the knitting cams may be formed
upon the needles themselves. -

The machine is provided with the usual

narrowing pickers indicated at 93, 93 and
with the usual widening pickers indicated
at 94,94 10 Kig. 3. .~

~While I have described the preferred

torm of means for introducing the reinfore-
mg yarn,. namely, the yarn guide or finger
17 moved as described, it is evident that such
feature of my invention may or may not be

employed in conjunction with the needie

~selection, although such features peculiarly

cooperate with each other, and therefore

both features are claimed, not only in con-
Junction but separately. _

While I have described a construction ot
reinforce in which the knitting of the stock-

ing begins at the top of the leg, my inven-
tion is not limited in this respect ‘and the
knitting of the stocking may be begun at
the toe-and in such case the formation of

the high splice or other reenforcement would

Having - thus described one embodiment

of the mechanism of my invention and the

best mocde known to me for practicing the

forth in the following claims.
Claims: o

1. In combination with a circular knitting

stocking machine having a high splicing fin-

~ger, a circular series of movable needles,
and means for operating the same for tubu-

lar work, and independent jacks in the
grooves of the high splicing needles and

having preparatory movement independent
‘of the movement of said needles for modity-

ing the movements of the high splicing nee-

dles, and means cooperating with the said
jacks to cause a successively increasing num-

ber of the high splicing needles to take the

high splicing yarn, thereby to knit a high

splice tapering in configuration. -

2. A circular knitting machine having in-
dependently movable needles and means to
itroduce a main varn and a reinforcing

yarn, and means including independent in-

strumentalities individual to and having
preparatory movement independent of the

- mmovement of a series of said needles and con-
~centric therewith and acting to modify the

needle action to effect the formation of a
reinforcing or contrasting zone having at
least one tapering side. -~ -
3. A knitting machine having independ-
ently movable needles and means to intro-
duce a main yarn and a reinforcing yarn

and mdependent jacks in the needle grooves

and having preparatory movement inde-

pendent of the movement of a series of said

torily

.

i

neecles, and functioning in modification of
the needle action to effect the formation of
a reinforcing or contrasting zone having
oppositely tapering sides. |
- 4. A knitting machine
ently movable needles and means to intro-

- duce a main yarn and a reinforcing yarn,

1

a series of separate instrumentalities hav-
ing interengaging formations for relatively

delayed movement, said instrumentalities

having preparatory movement distinct from
the movement of the needles, thereby func-
tioning to modify the needle action to effect
the formation of a tapering high splice.
5. A knitting machine having means to
introduce a main yarn and a reinforcing
varn and having independently movable

needles, and means including a key jack and

delayed-movement-companion jacks moved

‘with delay, among themselves, hy movement

of the key jack, said jacks co-operating
with a series of the needles to present, in a
series of courses, an increasine number of
needles to receive the reinforcing yarn,
thereby to form a tapering reenforcement.

6. A circular knitting machine having

means to introduce a main yarn and a rein-
forcing yarn, a circular series of independ-

ently movable needles having means to op-

erate the same for the production of non-

reinforced circular work, and means includ-

g a series of jacks individual to and hav-

ing preparatory movement relative to that
of each of a group of the said needles, and

also including means to impart movement to
said jacks in a direction axially of the said

‘needles to move a varying number of nee-
~dles 1n a pluralit

to take said reintorcing yarn. -
{. As a new article of manufacture, a jack

for imparting movement to a knitting nee-

dle of the so-called “independent” type,

y of predetermined courses,

said jack being distinet from but adapted

to move independent of its needle prepara-
needle to move the latter, said jack having
v lateral projection adapted for temporary
interengagement with a companion but in-
dependently movable jack for movement of
one of sald jacks by movement of the other.
8. A circular stocking knitting machine

having means to introduce a main yarn and

a reinforcing yarn, a circular series of in-
dependently movable needles having means

to operate the same for the production of

having independ-

to needle movement and also with its

il |

S0

85

90

10

105

110

115

120

non-reinforced circular work, and means in-

cluding instrumentalities individual to and
having preparatory movement relative to
that of each of a group of said needles, and
cam means movable into and out of func-
tioning relation to said instrumentalities
and participating in the preparatory move-

125

ment thereof, said instrumentalities and cam

means acting to modify the needle action

for the formation of the high splice to cause

130
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a varying ‘number ef needles n a plurahty
of predetermined courses, to take sald rein-

forcing yarn.

9. A circular etoekmrr kmttmﬂ‘ machine
having means to 111t1*educe a main varn and
a 1e1nt0remrf yarn, a circular series of inde-

pendently lTlOVwblB needles having means to
operate the same for the produetlon of non-

- reinforced ecircular work, and. means to

18

- 20

modify the needle action for the formation
~ of the high splice, said means including in-
~strumentalities individual to each of a group

of sald circular series of needles, advancing

means to move said 1nqtmmenmht1es 1N one
direction. mthdrawmﬂ' means to move said
1netr11ment‘111t1ee 1n - mother direction, and

means to move -the withdre wing means out

of functioning relation without necessary
‘movement of the advancing means out of

functioning relation, thereby to cause an 1n-

ereasing number of needles in a plurality of
.predetermmed courses to take said reinforc-
ing yarn, and thus to efiect the fermatlon of*
~a tapeled high splice. -

25
~ having means to mtroduce a main yarn and

10. A cir eular stock mn' l{mttmﬂ' nmehme

A remforemfr yarn, a cireular eemee of 1nde-

%0

pendently momb]e needles havine means to

operate the same for the ]’.)I‘OL].uCt-lOIl oL nomn-

reinforced circular work, and means includ-
~ing jacks in the grooves of a group of said

- needles and. haﬁrmrr preparatory movement
~distincet . trom the subsequently imposed

‘movement of said needles by their jacks
of needles

number:

to -elevate a varying

in a plurality of predetermined courses to

the - reinforcing varn, -3 whereby said vary-
- 1ng number of needles take the 1(,11'1 forcing
_ yarn In S I

1l A ureuler stocking Lmttrrm mechme |

gald courses.

' havmﬁ' means to mtreduce a main yarn and

45

a. reinforcing yarn, a circular series of in-

“dependently “movable needles having means
" to operate the same for the pwductmn of

non- remforced circular work, and means 11-

cluding a plurality of cams independently

50

movable into and out of functioning rela-

ticn and together functioning in the eleva-
tion of a prorrlesewelv varying number of
needles -in a - plurality of predetermmed
courses to the reinforcing yarn whereby said

progressively  varying number of needles

. .tqke the reinforcing yarn in said courses.

65 hmrmg means to mtroduee a main yarn and

“192.- A circular toc,kmcr kmttmw machine

~a reinforcing yarn, a circular series of in-
'- dependentlv mevmble needles having means

Cto operate the s

60

same for the productwn of

non-reinforced mrcular work, and means

mncluding instrumentalities i the orooves of
the hloh splice needles  and 11;w1ntr pre-

pamtery movement Whlch 18 permlsswely—

differentiated among -such instrumentalities,

and which movement 1s - distinet from the

movement of the needles sald means aetlng__

.twel

' 1,459‘-,157

during the kmttmg of the high - sphee te- '

move a varying number of needles n a

plurality of predetermmed courses, to: the

Val’*ym o
70

reinforcing varn, whereby said-
number of needles take the remforcmg yarn

during the knitting of the high splice.

13. A circular stockmg kmttmcr machine

having means to introduce a main yarn and
2 remforcmg
dependently mov Lble needles having

yarn, a clrcular series of in-

to operate the same for the production' of
non-reinforced circular work, and means in-

| {3111(11110‘ instrumentalities 1ndw1dual to each

of the hwh sphlice: needles, and having pre-
paratory “movement which is permlsewely-

differentiated among such 1nstr11mente11t1es_
and which movement is distinct “from the
movement of said needles; said means act-
Ing during the knitting ef the high iphce
85
“a plurality of predetermined courses, to the
~whereby said varying
number of needles,- as so elevated, take the

to “elevate a varying number of needles in
reinforcing yarn,

reinforcing varn during the I{mttmcr of the
high sphee - o

means

5.

80

90

14 A cnt‘eula,r stocking kmttmtr machine

having means to 1ntr0duee a Main yarn and -

series of
h‘nfmfr

a relnioremg yarn, a circular :
independently movable needles

‘means to operate the same for the produ& _
“tion of non-reinforced circular work, and
jack means confined to predetermined needle

95

orooves and having movement therein pre-

paratory to the subsequent movement of the
corresponding needles by said jack means,

thereby to elevate a varying number. of

100

needlee in -a  plurality  of predetermmed o
cotrses, to the Iemirorung yarn, and means

for L()Iltl"‘DH]I]ﬂ the action of the ]ack means.
15, A enculer stocking kmttmcr machine

105

having means to 111t1"0d11c-e 2 main yarn and

a 1e1nielunw yarn,
dependently movable needles having means

a circular: series of ‘in-

to operate the same for the pleduetmn of .

non-reinforced circular work, jacks having

110

among themselves formatlens adapted for- '

temper ary interengagement, with -

conse-

quent and permleswely eontrastma:r move-"

ment of said jacks, thereby to elevate needle
for the production of remforced. work and
cam means to control said jacks. |

115

16. A circular stocking kmttmo' m‘mhme i
hevmw means to mtroduee a mam yarn and

a remtox clng.

dependently “movable needles having: means
to operate the same for. the produetlon ot
non-reinforced circular work, jacks to ele-
‘vate needles for the productlon of reinforced
work, said jacks hevmg among themselves
'movements Wthh are permissively respec-
distinct, and which movements are

dlstmct from the yarn-taking movement of

cam means in active and inactive pomtmne

yarn, a- clrcular series of in-

120

125

the corresponding needles, cam means to

~control said jacks, and means to place said .
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17. A circular stocking knitting machine
having means to introduce a main yarn and

a reinforcing vyarn, a circular series of in- -

dependently movable needles having means
to operate the same for the production of
non-reinforced circular work, jacks to ele-

vate needles for the production of rein- ~a reinforcing yarn, a circular series of in-

forced work, said jacks having among them-
selves permissively-preparatory movements

which are distinet from the varn taking

movement of the needles, cam means to con-

- trol said jacks, and means to change the

15

20
 forced work, said jacks having among them-

25

" 30

35

radial position of said cam means. |

18. A circular stocking knitting machine

having means to introduce a main yarn and
a reinforcing yarn, a circular series of in-

dependently movable needles having means

to operate the same for the production of
non-reinforced circular work, jacks to ele-
vate needles for the production of rein-

selves permissively-preparatory movements
which are distinet from the yarn taking
movement ot the needles. and a plurality of
cams to control said jacks, at least one of

sald cams being movable relative to the re-
‘mainder of the said plurality.
~19. A circular stocking knitting machine

having means to introduce a main yarn

and a reinforcing varn, a circular series of
independently movable ueedles having
means to operate the same for the produc-

tion of non-reinforced circular work, jacks

to elevate needles for the production of re-
inforced work, said jacks having among

~ themselves permissively-preparatory move-

40

‘ments which are distinct from the yarn tak-

ing movement of the needles, and a jack ele-
vating and a jack lowering cam, ene of said
cams being movable relative to the other.
20. A circular stocking knitting machine
having means to introduce a main yarn and

‘a reinforcing yarn. a circular series of in-

dependently movable needles having means
to operate the same for the production of
non-remtorced circular work, jacks to ele-

vate needles for the production of reinforced

work, said jacks having permissivelv-con-

trasting movement among themselves. which

20

55

60

- movement 1s preparatory to and distinct

69

movement 1s preparatory to and distinct

from the reinforcing-yvarn-taking movement
of the needles, a jack elevating cam, and

‘means to render sald cam operative at and

for the commencement of reinforced work.

21. A circular stocking knitting machine

having means to introduce a main yarn and
a reinforcing yarn, a circular series of inde-
pendently movable needles having means to
operate the same for the production of non-
reinforced circular work, jacks to elevate

‘needles for the production of reinforced
~work, said jacks having permissively-con.

trasting movement among themselves, which

trom the reinforcing-yarn-taking movement

of the needles, a jack elevating cam. means

to render said cam operative at and for the
commencement. of reinforced work, and a

jack depressing cam. -
22. A circular stocking knitting machine
having means to introduce a main yarn and

dependently movable needles having means

@

70

to operate the same for the production of

non-reinforced circular work, jacks to ele-
vate neeclles for the production of rein-
forced work, said jacks having permissively-

~contrasting movement among themselves,

which movement is preparatory to and dis-
tinct from the

cam, means to render said cam operative at

and for the commencement of reinforced
work, a jack depressing cam, and means to

render said jack depressing cam active and
imactive, =

23. A circular stocking knitting machine

having means to introduce a main yarn and

a reinforcing yarn, a circular series of in-
dependently movable needles having means
to operate the same for the production of

non-reinforced circular work, jacks to ele-

vate needles for the production of rein-
forced work, said jacks having permissively-
contrasting movement among themselves,
which movement is preparatory to and dis-
tinct from the
movement of the needles, a jack elevating
cam, means to render said cam operative at
and for the commencement of reinforced
work, a jack depressing cam, and cam means
for controlling the periodicity of action of
sald jack depressing cam. .

24. A circular stocking knitting machine
having means to introduce a main yarn and
a remnforcing yarn, a circular series of in-
dependently -movable needles having means
to operate the same for the production of
non-reinforced circular work, jacks to ele-
vate needles for the production of the high
splice, said jacks having permissively-con-

trasting movement among themselves, which

movement 1s preparatory to and distinct

from the reinforcing-yarn-taking movement

of the needles, a jack elevating cam, means
to render said cam operative at and for the
commencement of said high splice, a jack
depressing cam, and means to control the

‘periodicity of action of said jack depressing

25. A needle controlling instrumentality

movable lengthwise of but independently of

the needle and having a lateral operating
projection, and an associated, needle-con-
trolling instrumentality having a formation
positioned for delayed interengagement with

said lateral operating projection for func-

tioning in such lengthwise movement.

26. A needle controlling jack slidable in
~the needle groove, said jack being struc-

_ reinforcing-yarn-taking
movement of the needles, a jack elevating

16

85

20

95

reinforcing-yarn-taking

100
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- tumlly dlStlIlfClt from and non-connected to

1ts needle, and having capauty for prepara-
tory movement apart “from the movement of
its needle, having a lateral projection for
r:oormratmn with a companion jack, and

“such companion jack having a formation

needle, and having capacity for preparatory
movement apart from the movement of its

16

for delaved Interengagement w1th said lat-

‘eral projection, for 1111part1ncr sliding move-

ment to said: ﬁrst mentioned jack.

27, A npeedle controlling ]ack s-;hdable in

the mneedle groove, said jack being struc-
turally di stinct from and non-connected to its

needle. having a lateral projection mdmlh
beyond said ﬂlooveﬁ and a companion jacx
having a forma tion for delayed inter engage-

ment ‘with said lateral projection; for 1m-

| -_"_pa,rtlnrr shdmﬂ' movement to the ﬁ1 st, men-—
20 tmned jack. . ' - ' |

28. As a new article of nnnutactule a
]a(*]{ for 1imparting movement to a hmttmﬂ'

~needle of the so-called “independent” tj?lm

25

' -a,dftpted for

30

said jack being distinct from but adapted
to move mdependent of its needle, and also
subsequently with its needle to move the lat-
ter, said jack having a lateral projection
tempomry 1nterengagement
with a companion but independently-mov-

*_5a1d ]d.cks by movement of the other.

40

ot
= |

60

p

29. A series of needle controlling jacks
slidable in adjacent needle grooves and each
having a lateral pm]e(‘tlon positioned for

thereby to ” function in delayed movement

of such- adjacent jack.

30. A series of needle (Zontrolhnﬂ Jacks
each distinct from and adapted to move in-

~dependently of its needle, said Jacks bung
slidable in adjacent grcoves and having in-

terengageable immdtmns located respec-
tively for temporary, deluyed mterengage-
ment, whereby one of said jacks funr'tmns 111
1mposing, “delayed, shdmﬁ* movement upon
arn admcent jack. -

31. A series of mneedle COI’ItIOHlnﬂ' ;mcks

'i shd able in-adjacent grooves and hmnntr pro--
visions ‘whereby each jack 1mposes permis-

sively-delayed shding movement upon the
next: jack., = -

- 32. A series of mchs q]ldable 10 a series of
needle arooves, sald jacks including a so-

called central jack havinge formations to 1m-
pose permissively- de]'l,ved sliding movement

upon the next jack to the rwht and to the left
respectwely SRR -
33. A knitting machlne havmn a main

yarn finger and a reinforcing “yarn finger,

means to maintain said remnforcing yarn
finger stationary during the formation of a

series of courses, each of which 1s but par-
trally remforcod, and Jjacks in the grooves of
the needles to take the remformnrr yarn,

_sald jacks havmﬂ‘ permlsswely contrasting .

able jack for delayed movement of ore or

delayed engagement with an adjacent jack,

inforeed.

1,459,157

movementq amonw themselves whlch move-““' |

ments are preparatory to ‘md respectively
‘distinet from ‘the reinforcing yarn-taking
movements of the needles, anid means fo;,
moving saxd jacks, _
needle presentation to said reinforeing yarn
finger whereby to effect the reenforcement 01

thereby controliing the

parts only, of said series of courses.

34. A circular knitting machine having a

main yarn finger and a temiormnﬂ' yarn hn-

oer, a circular s serics of needles and knitting
‘cams therefor, means to maintain said rein-

forcing yarn finger stationary during the

for matmn of a series of circular courses. N
- 80

each of which ig but partially reinforced,

70

75

and means, acting through presentation of ﬂ'_ -

Varving numbel of needlec to said stationary
1emi'01*emfr varn finger during circular

work, to effect the pdltlﬂl leunforcement

nn]y, of each of said series of complete cir-

cular sources, said latter means 11’10111{11110‘
1mtmmenta11t1es indivi dual to efzch of a se

yarn, said instrumentalities having capacity

85

ries of the needles to take the: runfoxcnim

- 90

for preparatory movement distinct from: the
subsequentiy 1mposed 1*elnf0r01ncr yvarn-
takine movement of the correspon:ing

needles s, and two cams for controlling qald
instrumentalities, one of said cams bemt}

“movable independently of the other, into md
out of functlonmo- T'elatlon to Sfud mstru-"

mentahtles

35. A cuculm hmttmﬂ m: whme h.i vmn' J

nmm yarn finger and a reinforcing yarn

finger, a circular series of needles and knit-

o5

100

ting cams therefor, means to maintain satd

1"61111“01(31110' yVaTn. fmgel stationary during
the formation of a series of cireular courses,
cach of which is but partially reinforced,

and instrumentalities individual to each of o,

aroup of said needles, said mstrumenmhtle%

“having formations positioned for temperary.

del:wod interengagement and movement, and -
acting during cireular work to ]JIGSGﬂt A

11‘1?1110 number of needles to said stationary

110

reinforcing yarn finger to effect reenforce-

ment only upon the needles so presented.

36. A mrcnhu* kenitting machine hzwlncr a

main yarn ﬁnﬂel and a 1*@1111?01011‘1(* varn
ﬁmzer q cucnh*

kmttmn‘ cams therefor, means to maintain
said reinforcing yarn ﬁnfrer stdtlonary dur-

ing the fO}"Hl‘LthIl of 2 series of circular ':'

conrses, each of which is hut partially re-

qm}es 01’ nu,rlles and

~and  means. including jacks in
_ selected needle erooves and having among
themse!veg permissively- d]ﬂ’erentmtcd Move-

120

ment distinct from but followed by move-

ment of the {‘orregpondmﬂ' needles, and co-

.«_wtmrr means to cause said instr umenfahtle 3
to act during circular work to present an in-

creasinoe number of needles to said station-
ary reinforcing yarn . fno‘Pr tO eﬂ'ect i} ta-

pered reenfm*oement R )
37. A circular stocking kmttmg mac‘hin‘e -

130
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havmcr a Malin varn ﬁnﬂ*er' and a reinforcing
yarn ﬁn ger, a, circular series of needles and.

Lmttmo' cams therefor, means to maintain

sald lemforcmg yarn ﬁnﬂrer stationary and

in yarn feeding position dunnn' all circular

- work, means to move said remformnfr yarn

10

15

‘_'_feut the formation durmg mruﬂar Lmttmo -

20

- 25

finger out of feeding position for and durmg

heel and toe kmttmg and sliding instrumen-

talities individual to and havmﬂ movement
distinet from each of the nee{:hes to recewe
remiorcmﬂ varn, and a series of which in-

sty umentahtles ha,ve functioning formations
positioned for delayed intereng affement said
| mstmmemahtm acting 1n & series of succes-
sive courses to elevate an increasing number

of needles to receive remforcmg yarn from
said reinforcing yarn finger, thereby to ef-

oi a tapered reenforcement.

38, A mrculfa,r'stocl-,.mn* knitting maahme“

having a mdin varn ﬁnﬂ'er and a reinforcing

yvarn ﬁnner a circular series of needles ancl

Lmttmcr cams therefor, means to maintain
sald remforcmﬂ' yarn ﬁno*er stationary and

in yarn feeding position durmfr all circular:

_ 'work means to move said remforcmo* yarn

30

40

45

ﬁnﬂ*er out ot feeding position for and dumnn
heel and toe {1*-1Ltmn and I*emforcmﬂ-neﬂdle

Jacks 1n the grooves of the high s l:)llce needles

and having preparatory and permissively-
Contmstmﬂ' movement distinet from the re-
111101:'0111(1'—}7“*11 -taking - movement of said
needles, and acting durmg anc for the knit-

ting of the high splice, te elevate, in a series
of successive courses, an increasing number
reinforcing varn from

of needles, to receive
said stationar 1lv positioned 1emf0rcmﬂ' yarn

finger, thereby to effect the torm‘ltlon of a
'ta,pered high sphce

39. A circular knitting much 1ne h*n*mn 2}

needle cylinder with a series of needles and

having one or more regular varn fingers
momble intu and out of actwn and l’nvmﬂ‘ a,
predetermined, lowest position, for feedm

and a reinforcing varn finger having a :eed—
ing position: qubqtantlallv remote ¢ir cnmEeT‘—

entmllv from said regular yarn finger or
'ﬁnﬂel’*s,}

the feeding p0f=1t1011 of said rein-
forcing yarn ﬁnner being higher than that

of the said len*ular yarn finger or fingers,

~and means to present selected needles to said

60

reln fowlnn yarn finger, said means includ-
Inge mstrumentahues mdlmdual to each of

said selected needles and having capacity for

preparatory movement distinct from  the
yarn taking movement of such needles, and

‘also movement with said needles to present

them to the reinforcing yarn finger, said in-
strumentalities ‘beine movable only 1in con-
centric relation with - respect to the needle
cylinder, and means to move said instr umen-
talities in such concentric relation.

40. A circular knitting machine hwmo

one or more regular yarn fingers momhlc

into and out of action and havmﬂ* a8 pre-

| fﬂ];rlc with contr aqtjnn

series of 1‘1flepende11tlv movable needles, and
2 corresponding series of jacks each having

fabr 1(3 |
series of independently movable needles, and

mentality hdYTHO

determined lowest p051t1011 for feeding, and

a reinforeing yarn finger having a feeding

position subst‘mtmlhr “remote circumferen-
tially from said regular yarn finger or fin-

gers, the feeding poe*tmn of said 1‘61111?01‘01110‘
varn finger bemﬂ higher than that of the
sald regular yarn i nger or fingers, and jacks

o in N

Ey

in selected needle grooves having permis-

sively - contrasting - preparatory movement
distinet from the reinforcing-yarn-taking
movement of the needles, and IMeans co-oper-

ating with said jaclks to cause in a series of

SUC(‘BS‘%P"G courses, the lifting of a gradually

increasing numbel of neﬂdles. to takesthe re-

111101@1110" yarn at said feeding position of

said remforemﬂ' yarn finger.

41, In a ]»’:lllttmﬂ* machme for malk: Ing
fabric with- COlltl‘ﬂStll"G’ ZONES Or areas, a

series of mdenendentm movable needles, and

a correspondmn series of jacks each bavmﬂ'-

preparatory movement independent of its
needle and also movement with itg needle,
each. of a plurality of said jacks having 2

lateral formation for engagement W’lth a
companion jack, whereby each. jack having a

lateral formation is moved thr ough engage-

ment o1 -a companion ]am with that lateral
formation.

49. In a knitting achme {'01 malz:mw

Z0nes or arcas, a

movement independent of its needle and also

with its needle, each of a plurality of said
Jacks havinge a lateral formation

jack, 1.1*herebv 93{'11 jack having a lateral

formation 1S moved through enfrafrement of
Wlth thd,t LLteml forma-—-

0, COIIlp“Il}OIl ]ac
tion. |

43, In Q- l"'nﬁt*n@ machme for akinO'

vith contmsu 10 ZONes or areas, a

a corresponding series of jacks each having
movement mdenendent of its needle and also

- with its needle, each of a plura ity of said

jacks having a, lateral formation to he en-

-paged by a companion jack, each lateral for-

maﬁfm being so- positioned lengthwise its
lack as to oompel movement of such Jjack

(mhr after initial nlmfelnent of that com-
]mmon Jjack which is to engage such Iateral

formation and thereby cause movement.

44. In =2 knitting machine for making

fabric with ﬂomrastlnﬂ ZOnes or areas, a
series of separitely movable knitting instru-

mentalities each of a plur ality of which has
a lateral formation posttioned for delayed
endagement with a companion instrumen-
tahty of sald series, whereby each instru-

a lateral formation is
moved through enna{remmt of a companion

qtmmmtahtv ot &!:Md series therewith.
45. In 'a kmutmcv machine for making

fabric with cont?astmﬂ* ZONes or areas, a

positioned
for delayed engagement with a companion

75

80

85

90

100

105

110

115

120

130
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~ series of separately movable knitting instru-
~mentalities each of a plurality of which has
a lateral formation for engagement with a

10

companion mstrumentahty of said series,
each lateral formation being so positioned

lengthwise 1ts matlumentalltv as to compel

- mov vement of such mstt'umenta,ht} only atter
- initial movement of that companion 1instru-
“mentality of the series which 18 to engage

such lattral formation.

- 46. In a knitting machine for making
- fabric with contrautmw Zones Or .areas, a

~ series of butted mdependent jacks for a series
- of knitting needles, and having movement in-

15
| needle movement. certain of said ]acks hav-

520:}

25
~ moves a companion jack.

kL

dependent of such needles preparatorily to

ing butts of one formation and one or more
other of said jacks having a butt of a con-

trasting formation, said jack or jacks having
‘such contrasting-formation butt constituting
a key ) jack or. ]ac]as and the other jacks of
‘the series having lateral formations for in-

terengagement with and movement by a

companion jack of the series, whereby com-

mencing with the key jack or ]acl{s each jack

In a knitting machine f01 makmq‘

47,

fabric with contr 1stmnr ZOnes Or Aareas, &
series of butted jacks for a series of knitting
" needles, and having movement 1ndependent

~ of such needles, certain of said jacks having

butts of one formatwn and one or more

‘other of said jacks having a butt of a con-

trasting iormatmm said ]‘wk or jacks hav-

Ing such contrasting-formation butt consti- -
.'tutmﬂ' a key jack or jacks and the other
jacks “of the series having lateral formations

for mterengagement with and movement by

‘a companion jack of the series, whereby

commencing with the key jack or ]acks each

jack moves a companion jack, each lateral

46

50

‘jack that such jack is moved only
initial movement of the jack which enﬂ'ages |

fabric with c::;ntrastm
‘series of needles, and a series of instru-
“mentalities individual thereto but having
preparatory movement independent thereof
each of said

formation being so positioned lengthwise its

such lateral formation. |
48. In 'a kmttlnﬂ' ‘machine for mfleﬂ'-
zones or areas, a

and also movement therewith,
instrumentalities having a formation where-

- by it is individually moved toward its needle,

_ | _55

and each of a plurality at least of said n-

strumentalities having a lateral formation

“to be engaged by and its instrumentality

- moved by a compamon 1nst1*ument‘111tv of
the series. |

.80

49. In a kmttlnfr ‘machine for maklnrr
fabriec with contmﬁtmw zZOnes or areas, a se-

 ries of needles, and a series of mdemendent

mstrumentahtles individual thereto but hav-
ing preparatory movement independent

” thereof and also movement therewith, each

of said instrumentalities having a formatmn

ng preparatory movement

move
“from its needle | S
51. In a kmttmﬂ* machine for making -

after

ing

11,450,157

Whereby it is mdlvldually moved teward its
neectle, and each of a plur‘lhty at least of

satd 1nstrumentahtles having a lateral for-

mation to be engaged by and its instri-
70

mentality nioved by a companion instru-
mentality of the series, in combination with

mentioned formation and thereby move such
1nstrumenta11ty 1nc111f'1dually ‘toward
needle. -~ = |

50, In a kmttuw machme for Hl‘lklnﬂ"

fabric with contragtmn‘ ZONEs OT areas, a se-

1tS'--'

“advancing cam means to engage the first

™

ries of needles and a series of independent

m strumentalities individual thereto but hav-
independent
thereof and also movement therewith, each

80

of said 1nstrumentahtles having a iormfltlon N

needle,
said mstrumem.-_htles having a lateral for-

mation to be engaged by and its. instrumen-
tality moved bY a companion mgtmmenta]-;

ity of the series, in combination with ad-

vancing cam means to engage the first men-—_.
tioned tormatmn and therebv move such 1n-
strumentality individually toward its nee-
dle, and retracting cam means to engage

said first mentioned formation and thereby
such mgtrumuntqhty

individually

whereby it is individually moved toward its

and each of a plurality at least of
85

90

95

fabrlc with contrasting zones or areas, a se-

ries of needles, and a series of independent
instrumentalities individual thereto but hav-
1ng

preparatory movement independent

100

thereof and also therewith, each of sald m-

strumentalities having a formatlon whereby
it is individually moved toward its nepdle,

and each of a plm ality at least of said in- .

strumentalities having a lateral formation

to he engaged by and 1ts mstrumentaht

‘moved by a companion instrumentality of '

the series, in combination with advancing
cam means to engage the first mentioned

105

formation and therebsr move such instru- 110

mentality individually toward its needle, re-

tracting cam means to engage said first men-

tioned formatlon and thereby move ‘such

instrumentality indavidually fr'om its needle,

and means to render the advancing cam
means active or inactive.

52. In a knitting machine for making'

fabrlc with COIltI“‘l%‘tlnfT 7011es or areas, a se-

ries of needles, and a series of mdependent

mstrument'},htles individual thereto but hav-
preparatory movement

strumentalities having a form‘ltmn whereby

it is individually moved toward its needle,'

and each of a plurality at least of said in-

strumentalities having a lateral formation
to be engaged by and its instrumentality

moved bV a companion instrumentality of
the series, in combination with advancing
cam means to engage the first mentloned

115

120

independent
thereof and also therewith, each of said m-__-_

125

130
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formation and thereby move such instrumen-

tality individually toward its needle, retract-
mg cam means to.engage said first' men-
tioned formation and thereby move such in-

strumentality individually from its needle,

and means to render the retracting cam
means active or inactive. R
53. A series of independent knitting nee-

dles; a series of independent instrumentali-

ties therefor and having preparatory move-

‘ment independent of said needles and also

having needle-actuating movement with said

~ needles, companion members of said instru-
‘mentalities having. interengaging forma-

tions, and at least one of said instrumentali-
ties being a key member of the series, and

adapted to engage and move a companion

instrumentality of the series through en-

gagement of the inter-engaging formations
of said key member and said companion in-

strumentality ; and that companion instru-
mentality being adapted to move another

~nstrumentality of the series by reason of

S(

the interengagement of their formations.

04. A series of independent knitting nee-
cles; a series of independent instrumentali-
ties therefor and having preparatory move-

ment independent of said needles and also

having needle-actnating movement with said

‘needles, companion members of said instru-
mentalities” having interengaging forma-

tions, and at least one of said instrumentali-

ties being a key member of the series, and

40

adapted to engage and move a companion
instrumentality - of the series through en-

gagement of the interengaging formations

of said key member and said companion in-

strumentality; and that companion instru-

mentality being adapted to move another m-

strumentality of the series by reason of the

interengagement. of their formations; means

for advancing said instrumentalities; means

~for retracting said instrumentalities; and

45

‘means for rendering inactive at least one of

sald two means. . _ -
05. A series of independent knitting nee-
cdles; a series of independent instrumentali-
ties therefor and having preparatory move-
ment 1ndependent of said needles and also

having needle-actuating movement with said
‘neeclles, companion members of said instru-
mentalities having interengaging formations,
and at least one of said instrumentalities be-

ing a key member of the series, and adapted
to engage and move a companion instrumen-

- tality of the series through engagement of

80

the interengaging formations of said key
member and said companion instrumental-

1ty ; and that companion instrumentality be-

ine adapted to move another instrumentality
of the series by reason of the interengage-

~ment of their formations; means for advane-

1mg sald instrumentalities: means for re-

tracting said instrumentalities: and means

for rendering said retracting. means inactive

without necessary inactivity of said advanc-

Ing means. ' . S
06. In a knitting machine for making

tabric with contrasting zones or areas, a se--

ries of independent butted jacks for a series
of knitting needles and. having preparatory

-movement independent of such needles, a
plurality of said jacks having. short butts
and at least one other of said jacks having a.:.

long butt, said jack or jacks having a long

butt constituting a key jack or jacks-and the
short butted jacks of the series having lat-

eral formations for interengagement with

65

70

and movement b}f ) com‘p&nion short butt::

Jack whereby commencing with the key jack

or jacks each jack moves a companion jack.
57. A circular stocking knitting machine
having means to introduce a main yarn and

a reinforcing yarn, a circular series of inde-- -
pendently movable needles having means to

operate the same for the production-of non-
reinforced circular work, and means to mod-
1Ty the needle action for the formation of

the high splice, said means icluding in-
~strumentalities individual to and movable

prel:minarily to movement of and also mov-

able with each of a group of said circular

series of needles. advancing means to move

sa1d 1nstrumentalities in one direction, with- -

drawing means to move said instrumentali-
ties in another direction, and means to move
the withdrawing means out of functioning
relation without necessary movement of the

advancing means out of functioning rela- .

tion, thereby to cause an increasing number

~of needles in a plurality of predetermined

courses to take said reinforcing varn.

58. A ecircular stocking knitting machine
having means to introduce 5 main yarn and

a reinforeing yarn, a circular series of inde-

pendently movable needles havinge means to

80

85

00

05

100

operate the same for the production of non- .

reinforeed circular work, and means to mod-' B
ity the needle action for the formation of

the high splice, said means including instru-

mentalities individual to and movable pre-

hminarily to movement of and also movable
with each of a group of said circular series

of needles. advancing means to move said m- 3
strumentalities in one-direction, withdraw-

ing means to move said instrumentalities in
another direction, said advancing means and

said withdrawing means being independ-
B 120

ently controllable. - - |

59, A knitting machine having means to
ntroduce a main yarn and ‘a reinforeing
yarn, a series of independently movable
neecdles having means to operate the same

for the production of non-reinforced work, -’

1acks to elevate the needles for the produc-
tion of remforced work and having prepara-
tory, permissively-contrasting movement in-

110

115

dependent of the reinforcing-yarn-taking
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movement of the needles, cam means to con-

~trol said jacks, and means to place sard cam

10

15

20

2

30

means in active and inactive positions.

~ 60. A knitting machine having a main

yarn finger and a reinforcing yarn finger,

‘means to maintain said reinforcing yarn
finger stationary during the formation of

a series of courses, each of which 1s but par-

tially reinforced, and instrumentalities in-
dividual to each of the needles that 1s to take

the reinforcing yarn, said instrumentalities

“having preparatory sliding movement ax-
‘ially of said needles distinct from the yarn-
taking-movement of the needles, said 1n-

strumentalities also having movement with

the needles thereby to effect the needle

presentation to the reinforcing yarn finger

whereby to effect the reenforcement of parts

only, of said series of courses.

61. That method of knitting so-called

seamless hoslery, comprising knitting the leg

_portion seamlessly by rotary knitting upon
‘a complete circle of needles and feeding a
‘regular yarn to the entire circle of needles
during the knitting of such leg portion;
supporting -a reinforcing yarn in fixed posi-
tion so as to be taken by all needles presented -

thereto; and in a series of successive com-

plete courses forming a tapered high splice
reenforcement by moving independently of
‘their needles and preparatorily to the nee-

dle movement of corresponding needles, a

 gradually increasing number of needle

~ jacks; causing such preparatory movement
35

of such needle jacks to result in the presen-

tation of a corresponding, gradually increas-
ing number of heel needles to said reinfore-

ing yarn, and causing such needles to tale
sald yarn; then withdrawing the reinfore-

‘ing yarn and its support wholly out of func-

tioning position; rendering the instep nee-
dles idle while holding their loops; forming

~ the heel by a narrowing and widening op-
~eration; then returning the idle instep nee-

45

50

dles to action and knitting the foot; and

62. In a knitting machine for making fab-

“then knitting the toe.

ric with contrasting zones or areas, a set of
‘independent needles and

varn Tfeeding
means; instrumentalities individual to at
least a group of said needles and having

" movement independent of such mneedles;

55

‘means for pre-selecting by preparatory
‘movement thereof, a portion only of said

instrumentalities in accordance with the de-

sired needle presentation to the yarn feed-

ing means, thereby permitting the remain-

ing instrumentalities to be temporarily 1dle;

60

and means to advance said instrumentalities

as pre-selected, to engage their needles and

thereby to move said needles into yarn-tak-

ing position. -

- 63. In a knitting machine for making fab-
ric with contrasting zones or areas, a
grooved needle carrier having a set of inde-

1,459,157

pendent needles in said grooves; yarn feed-

ing means; instrumentalities individual to

~at least a group of said needles 1n said

grooves and having movement independent
of such needles; means for pre-selecting by

preparatory movement thereof a portion.

only of said instrumentalities in said grooves
in accordance with the desired needle pres-

0

entaticn to the yarn. feeding means, there-
by permitting the remaining instrumentali-
“tles to be idle temporarily in their grooves;
and means to advance said instrumentalities

75

in their grooves as pre-selected, sufficiently

{o engage their needles and to move said nee-

dles into yarn-taking position.

orooved needle carrier having a set of inde-

pendent needles in said grooves; yarn feed-

ing means, jacks in said grooves below at

movement in said grooves independent of
the needles therein; means for pre-selecting

by preparatory movement thereof in their

orooves a portion only of said jacks in ac-
cordance with the desired needle presenta-
tion to the yarn feeding means, thereby per-

ST 80
64. In a knitting machine for making fab-
ric with contrasting zones or areas, a

85
least a group of said needles and having

90

mitting the remaining jacks to be tempora-

rily idle in their grooves; and means to ad-

vance in their grooves sald jacks as pre-se-
lected, sufficiently to engage their needles

therein and to move said needles into yarn-

taking posttion. _
- 65. In a knitting machine for making fab-
ric with contrasting zones or areas, a set of

independent needles; yarn feeding means;

instrumentalities . individual to at least a
ogroup of said needles and having movement

‘independent of such needles; means to move
a portion only of said instrumentalities into-

an intermediate position according to pre-

selection, while permitting others of said
instrumentalities to remain temporarily un-

moved; and means to move ‘the interme-

diately positioned instrumentalities suffi-

ciently to engage their needles and to move

said needles into yarn-taking postion.
66. In a knitting machine for making fab-

rick with contrasting zones or areas, a set of

independent of such needles; means to move
less than all of said jacks into an 1nterme-

“diate position in their grooves 1n accordance-
with pre-selection; and means to move said
intermediately positioned jacks so as to en-.
gage their needles and move them into yarn-
taking position in accordance with such pre-

selection of said jacks.. S

67. In a knitting machine for making
fabric with contrasting zones or areas, a set
of

means; instrumentalities i1ndividual to at

independent ~needles;  yarn feeding

100

105

110

independent needles; a grooved needle car- 118
‘rier therefor; yarn feeding means; jacks in -
‘the needle grooves individual to at least a
group of said needles and having movement

120

125

130
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- least 2 group of said needles and haVing

‘10

15

20

25

movement independent of such needles;

means for pre-selecting by preparatory

movement thereof a portion only of
said 1nstrumentalities in accordance with

the desired needle presentation to the

yarn feeding means, thereby permitting the
remaining instrumentalities to be tempora-

1ily 1dle; and cam means to act upon such

pre-selected instrumentalities to move the
latter 1nto engagement with their needles
and then to move their needles into yarn-
taking position. -

68. In a knitting machine for making

fabric with contrasting zones or areas, a set

of Independent needles; a grooved carrier
theretor; yarn feeding means: jacks mount-
ed 1n the grooves of said needles and indi-
vidual to at least a group thereof and hav-

g movement independent of their needles;

means including a cam for pre-selecting by

imparting preparatory movement thereto, a
portion only of said jacks in said grooves in

accordance with the desired needle presenta-
tion to the yarn feeding means, thereby per-

- mitting the remaining jacks to be tempora-

rily idle in their grooves: and means to move

- said pre-selected jacks in their grooves suffi-

30

-39

40

45

56

- 80

ciently to engage their needles and thereby
to move said needles into yarn-taking posi-
tion. - S o

- 69. In a knitting machine for making fab-

ric with contrasting zones or areas, a set of

independent needles; a  grooved carrier
therefor; yarn feeding means; jacks mount-

~ed 1n the grooves of said needles and indi-

vidual to at least a group thereof and having

movement independent of their needles;
means 1ncluding a cam for imparting pre-

paratory movement to and thus pre-select-

ing a portion only of said jacks in said
grooves 1n accordance with the desired nee-

dle presentation to the yarn feeding means,
thereby permitting the remaining jacks to

~be temporarily idle in their grooves; and
~cam means to move the pre-selected jacks in
- their grooves sufficiently to engage their

needles and thereby
- yarn-taking position. |

move the latter into
70. In a knitting machine for making fab-
ric with contrasting zones or areas, a set

of independent needles; a grooved carrier

therefor; yarn feeding means; jacks mount-

ed in the grooves of said needles and indi-

vidual to at least a group thereof and hav-

Ing movement independent of their needles;

means including a cam for imparting pre-
paratory movement to and thus pre-select-

1ng a portion only of said jacks in said

orooves in accordance with the desired nee-

~dle presentation to the yarn feeding means,
thereby permitting the remaining jacks to be

temporarily 1dle in their grooves; cam
means to move the pre-selected jacks in their

grooves sufficiently to engage their needles

the latter

ficientl

needles and to move the latter into yarn-
taking position.

1S

and thereby move the latter into yarn-tak-
-1ng position; and means for rendering said

cam means active or inactive. | _
71. In a knitting machine for making fab-
ric with contrasting zones or areas, a set of

independent needles; yarn feeding means:;

instrumentalities individual to at least s

group of said needles and having movement

independent of such needles; means for pre-
selecting by preparatory movement there-
of, a portion only of said instrumentalities

i accordance with the desired needle pres-

entation, said means including an instru-
mentality-retracting cam:; and means to
move the pre-selected instrumentalities to
engage their needles and thereby to move
into yarn-taking position.

. 72. In a knitting machine for making fab-

ric with contrasting zones or areas, a set of
independent needles; yarn feeding means;

instrumentalities individual to at least g

group of said needles and having movement
independent of such needles; means for pre-

selecting a portion of said instrumentalities

in accordance with the desired needle pres-
entation, such means including means to ad-

vance certain of said instrumentalities to
an intermediate position and means to re-

tract said intermediately advanced instry-
mentalities from said intermediate position
and means to advance the pre-selected in-

- strumentahties to engage their needles and

move the latter into yarn-taking position.
73. In a knitting machine for making fab-
ric with contrasting zones or areas, a set of

1ndependent needles; a grooved needle car-

rier therefor; yarn feeding means; jacks in
sald grooves individual to at least a aroup

of said needles and having movement inde-

pendent of such needles; means for pre-se-

_]ecjcing a portion only of said instrumen-
talities in accordance with the desired needle

presentation, such means including means to
advance selected jacks to an intermediate
position and cam means to retract said jacks

70

75

95

100

106

110

from said intermediate position: and cam

means for moving the pre-selected jacks suf-

y In their grooves to engage their

74. In a knitting machine for making fab-
ric with contrasting zones or areas, a set of
independent needles, a grooved needle car-
rier therefor; yarn feeding means: jacks in
said grooves individual to at least a oroup
of said needles and having movement in-
dependent of such, needles: means for pre-
selecting a portion only of said instrumen-

talities in accordance with the desired needle .

presentation, such means including means to
advance selected jacks in their grooves to
an 1ntermediate position; cam means to re-
tract said intermediately advanced jacks
in their grooves; means to render said cam

means selectively active and inactive: and

115

120
125

130
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cam means to move the pre- selected jacks in

their grooves sufficiently to engage their

- taking S | '
75,0 Ina kmtting nmehme fm mahmfr fab-

'-uc with contmstmn ZONEeS or areas, & set of

needles and to move the thtel'-mto yarn-
p051t1011 . |

independent needlus, a grooved carrier for

- sald needles; yarn ]‘Letlmﬂ means; jacks in

said grooves individual to at least a oTOUp

of said needles and each adapted, “When.
~functioning, to function always on thé same

~needle and having movement independent of
their needles: means for pre-selecting by

4_.;30

said. needleu, varn. feerbng
said grooves individual to at least a group

of said needles and each adapted, when func-
tioning, to {unctmn always on the same
needle “and b aving movement independent of
‘their needles; means for pre- sdegtmﬂ‘ by

~ preparatory movement thereof a portmn

only of said jacks mn accordance with the de-

!51red needle preqentatmn to the yarn feed-

Ing means, thereby permitting the remain-
ing Jacks to be temporarily idle in their
orooves; and means to advance in their

orooves said jacks as pre-selected sufficiently
-to engage their neeules and to move the lat-

ter mto yarn-taking position.
- 76. In a knitting nmchme for nml{mtr fab

ric ‘with contlafstmw ZOTes Or areas, a qet of

independent, nee: dles: a grooved carrier icr
means; jacks 1n

- preparatory movement thereof a portion

~only of said jacks 1 accordance with the de-

30

sired needle presentation to the yarn feeding
means, thereby permitting the remaining

jacks to be temporarily 1dle 1n their grooves;

- cam means to engage 1n thur ﬂIOOVQS the

pre-selected jacks and to move thom therein

- sufficiently to engage their needles and to
40
and means to move said cam means mto_

move the latter mto yarn-taking pomtlon

- non-functioning position.
77, Ina knmitting machine for makmo f ab

45

.30

.60

[
-
[
a .

TlC W1t11 contmstmn* ZOTIES OT areas, a. Stt of

independent necdles, yarn feeding mea,ns,, a
orooved needle carrier for: %‘ﬂld needles:

jacks in said grooves individual to at least

a group of said meedles and having move-

‘ment independent of such needles prepara-

torily to needle movement; means for pre-

selecting a portion only of sald jacks in ac-
cordancc with the desired needle presenta-
tion to the yarn feeding means, said means
mcludmw 111te1un0'aﬂ'1nfl
companion jacks; and means to advance said

formations upon

pre-selected ]a,cks in their grooves to engage
their needles and to move the ldtter 1nto
yarn -taking position. '

78. Ina kmttmrr machlne for nmkmrr fab

‘ric with (,ontmstmfr ZONES: O areas, i Set of

independent needles yarn feeding meancs,_a

‘grooved needle carmer for - said needles;
jacks in said grooves individual to. at least

a group of said needles and having move-
ment independent of such needles mMeans

“retracting can ;
lected jacks in their grooves sufficiently to

1'54595157 .

for pre selectmﬂ a portion only of said -

1acks 1n accordance with the desired needle

presentation to the yarn feeding means, said

means including mterengamnﬂ formatmn&a_

upon companion jacks, and also including
a jack retracting cam;
the pre-selected ]d(:k% in their grooves sufli-

-and means to move

;_7{1"_

ciently to engage their needles and to move

the latter into yarn-taking position. -
79. In a knitting maehlne ifor makmﬂ' fab

‘ric with co*ltrastmﬂ' Zones or areas, a set of

independent need]es* ydln feeding means; a

orooved needle carrier for said needles, 1acks
1n said grooves individual to at least a group

of said needles and having movement. “inde-

pendent of such needles; means for pre-
selecting a portion only of said ]ack% in.ac-

cordance with the desired needle presenta-
tion to the yarn feedmﬂ means, sald means

including 1nterengaging - iormat]ons upon

=1

830

companion jacks, and alqo including a jack

a cam. to advance pre-se-
engage their needles and to move the latter
into yarn-taking position; anid means to ren-
der one of ‘SM{“]

ams non-functioning. - &

90
cams non-functioning with- -
out necessarily rendering the other of ‘Sdld |

80. In a knitting. machme for makmﬂ' fab—: L

ric with contr dstmrr ZONes or-areas, 4. set of
”111dependent needles varn feeding meaHS' '
‘neeclle carrier: mstrumental]tles mchwdual_
to at least a group of said needles and hav-

ing movement independent.of such needles,
preparatory to needle movement; means tor

» 9:5 o

~100
pre-selecting a portion only of said instru- -~
mentalities in accordance with the desired
“needie . presentation to the yarn ieechnrr
means, said means including inter-engaging
formations upon companion instrumentali-
ties; and means to advance said pre-selected

1rlstrt,111'1(,11t¢111t1e5 to engage their needles: and_ o

move the latter into yarn- t‘ll{lnﬂ' position.:

81. In a knitting machine for making fab-—

ent of :such needles preparatory to needle

movement; certain of sald instrumentalities
“having operatmw portions of one formation, 115
and one or more other of said instrumentali-

~ties having operating portions of a contrast-

ing founatmn sald 1nstrumentality or in-

str ument‘lhtles having stch contrastmo' for-

mation constituting a key or keys, and the

said other instrumentalities of the. series
having lateral formations for 1nter-enﬂ‘age—'

ment.: W1L11 and movement by a companion

"!1nstrumenta11ty of the series, Whexeby com-

mencing with the key or-keys, each instru- 125

mentahty moves a compamon 1nstrumental -

1ty.

of 111dependult reuprocable butted mstru-

- 82, Ina Lmttmo' machme for makmg fab-
ric with contr astmfr ZONes Or areas, a series

_'11(3 with contr:lstmrr zones or ‘areas, a series :110
of mndependent 1nstrumentaht1es for a series .

of needles and having movement 1nc1epend-"

120

130
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- mentalities, a’ plurality of such instrumen-
. talities having short butts and at least one
- other of said nstrumentalities having a long
butt, said instrumentality or imstrumentali-

‘tles having a long butt constituting a key
~member or members of the series, and ‘the
. short "butt instrumentalities of ‘the series
- each having a lateral formation for-delayed
inter-engagement with and movement by a
~companion  short butt ~Instrumentality,
whereby commencing with the key member
~or members, each instrumentality MOVESs 2

- companion instrument ality. "

15

. 83. A knitting ‘machine having means to
introcuce a main yarn and a reinforcing

yarn, a series of independently movable nee-

- dles having means to operate the same’ for

- the production of non-reinforced work,
jacks to elevate the needles for the produc-
‘tion of reinforced. work and having prep ar-
atory. movement distinét from the reinfore-
- Ing-yarn-taking movement of the mneedles,

- and cam means to control said jacks.

30

‘nation a carrier with substantially parallel
guiding formations, and a serles of to-and-
iro movable needle controlling instrumen-
talities 'in substantial parallelism in said"
- guiding formations respectively, each of said
‘Instrumentalities being distinet from and
adapted to move independently of its nee-

dle, and having inter-engaging formations

located respectively for temporary, delayed

40

|
- &

- 60

inter-engagement whereby one of said in-

strumentalities functions in imposing de-

layed movement upon an'adjacent instru-

mentality of the series. D
55, A knitting machine having in combi-

nation a needle carrier with substantially.

parailel guiding formations for needles or

strumentalities _
layed movement upon an adjacent instru-

- mentality of the series and whereby said de-
layed movement is continued throughout the

sald series.

86, In the iﬁé_thdd of'kni‘tftingﬂ upon 2 se-

ries of needles; feeding a regular yarn to

the entire series of needles; supporting a Te-
inforcing yarn to be taken by needles pre-

sented thereto; and in a series of successive

complete courses forming a tapered reen-
“forcement by moving independently of their

neecdles and preparatory to needle movement

‘of corresponding needles, a progressively

- varying number of needle jacks throughout

~a series of such jacks; causing such prepara-

tory movement of such needle Jacks to result

1n the presentation of a corresponding, pro-.

~a corresponding,
-ber of nesdles to said reinforeing yarn, and

‘rocation of that one of said

ot the said
1nitiatin g

lelism, for causing the takine

ar essively varying number of needles to said
reimntforcing yarn, and causing said needles

to take such reinforeing yarn. |
- 87. In the method of knitting upon a

serles of needles; feeding a regular yarn to
the entire series of neectles; supporting a

remforcing yarn to be taken by needles

‘presented thereto: and 1M a series of succes-
Slve complete courses forming a tapered re-
enforcement by moving independently of

their needles and preparatory to needle

-movement of corresponding needles, a orad-

ually inereasing number of needle jacks:
causing such preparatory movement of such
needle jacks to result in the presentation of
gradually increasing num-

- 88. A knitting machine containing’ in

‘combination a needle carrier having a serjes

of -'substantially.*'Fp;a;filllel ~guiding forma-

- tions for needles or jacks: a series of inde-
‘pendently reciprocable instrumentalities re-
cerved by ‘said guiding '
tively; means to ‘initiate reciprocation -of
one-of said instrumentalities along ifs guid-

tormations respec-

ing formation; and means to cause recip-
ties merely to initiate reciprocation of a
neighboring instrumentality of the said S~
ries along its guiding “formation without
thereby completing tunctioning reciproca-

“tion of said neighboring istrumentality.

89. A knitting machine containing, in
combination, a series of independently, re-

ciprocable needles; means to effect initiating
~movement for yarn-taking reciprocation of
one of said needles; and means to cause such
1Initiating movement for the said recipro-

jacks; and a series of independent Tecipro- cation of that one of said needle to effect

cable instrumentalities in substantial paral-
lelism 1n sald guiding formations respec- .
tively, and having interengaging formations
located respectively for temporary, delayed
interengagement, whereby one of said in-
tunctions In imposing de-

initiating movement for the yarn-taking re-

~ciprocation of g neighboring needle of the

sald series. _

- 90. A knitting machine contalning, in
combination, a series of independently, re-
ciprocable needles; means to effect initiat.

g movement for yarn-taking reciprocation
and means to cause

of one of said needles: .
such 1nitiating movement for the said re-

ciprocation of that one of said needles to
-effect initiating movement

taking reciprocation of

series. =~ o
91. A knitting machine having varn feed-

Ing means, a series of independently mov-

able instrumentalities in substantia] paral-

of yarn by

the needles, means for movine one” of said

17

instrumentali-

tor the yarn- -
_ a neighboring needle
series, and for continuing such.
movement throughout the said

causing said needles to take said Teinforc-

0o

100

105

' 110

115

120

125

instrumentalities to cause the taking . of

yarn by one needle, means whereby said in-

shorter movement of another of said 1nstru-

strumentality in its said movement cayses -
130



_+:me__ntalitie'_s, _ ﬁnd: such action is '_p@rmiss_ibly
~ continued throughout the series, and means

~ to complete said shorter movements, thereby

&

causing yarn taking by the series of neecles.
. 92. A knitting machine containing 1n
- combination a needle carrier having a se-
. ries of substantially parallel guiding for-
- mations for needles or jacks; a series of
. separately - operable instrumentalities re-

10

al

ceived for to-and-fro functioning movement
ong said guiding formations respectively ;
means to .initiate to-and-fro functioning

. movement of one of said instrumentalities

C 18

‘along its guiding formation; and means to
cause the functioning movement of that one

of said instrumentalities merely to initiate

“to-and-fro functioning movement of a neigh-
‘boring instrumentality of the said series
along its guiding formation, without there-
20 by completing the sald functioning move-
. ment of said mneighboring instrumentality.
- 93. A knitting machine containing -1n-

~ combination a needle carrier having a. se-

28

ries of substantially parallel guiding for-
‘mations for needles or jacks; a series of
- separately-operable; variation-selecting 1n-

“strumentalities received by said guiding

1nstrumentality.

1,459,167

formations ‘respectively; means to -initiate
“a selecting operation of one instrumentality
of said series along its guiding formation;
and means to cause such selecting operation -
of that one. instrumentality to 1nitiate a-.
progression of related selecting operations
by others of said series along their gmiding

[ ]

94, A Lknitting machine contammgm

combination a needle carrier having a se- =

ries of substantially parallel guiding for-
mations for needles or jacks; a series of
separately-operable, _variation-selecting in- 40
strumentalities received by said guiding

formations respectively; means to initiate a =

selecting operation of one instrumentality

of said series along its guiding formation;

“and means to cause such selecting operation

by that one instrumentality merely to im-
‘tiate ‘a related selecting operation by ap- .
other instrumentality of the series along its |

ouiding formation, without thereby "com- |

. pleting the selecting operation of said other-

. -
il . .

50

In testimony whereof, T have signed my
name to this specification.
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