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_' .between the needles and the needle-o

“ing cams and devices being produced
0 tary and reclgocatory movements of either
der or the support or cylinder

on which the needle—operatmg cams end de—-.

. Noﬁﬂa,leb :_ . o

the needle cyl

ITED STATES PATENT

- LOUIS L. WILBON AND EXILIAS PAQUETTE OF LOWELL MASSACHUBETTB ASSIGNORS 0
'LAWRENCE HANUFAGTURING COMPANY, OF LOWELL, MASEACHUSETTB A CORPORA- .

TION OF MASSACHU SETTS

Be it lmewn that we Loms L WILBON
and Exmias PAQUETI‘E citizens of ‘the

~ United States, residing . at Lowell, in the
county of Middlesex and State of Massachu-
setts; have mvented certain new and useful.
| Improvements m . Kmttm?—Machmee, ‘and

we do hereby declare the
full, clear, and exact descri tion of the inven-
tmn such as will enable others skilled in the
art to Whlch 1t appertams to make and use

ollowin to be a

the same.

- The mventlen relatee to that clase of kmt-- _.

ting machines . in which the needles are | -
mounted in a circular series, and are operated .
upon by cams and. centrollmg devices ar- |

ranged about the needles, relative movement

- vices are mounted.

The object of the mventlon IS te effect cer-
tam lmpmvements in the construction and
operation of circular knitting machmes, par-

- ticularly’ of the latch-needle type, used for

~knitting etockmgs by which the produet of |
and im-

proved and the operation ef the mechmes*
B | last two

such machines may be modified:

- rendered more rapid.

|

 Certain features of the mventmn are edapt--
ed particularly to enable the  production | o
1long butt needles is ‘interposed a medium =
butt needlem. The needles s-and m and the
‘end needles. of the long butt group needles, I
and 7, comprise the “suture. needles. R
| function an operation of these suture nee-

“dles will be hereinafter described. ' The cam e
cylinder 2 is provided with two sets of knit- 95 .
| ting cams, both of which act upon all the nee-

upon a circular knitting machine of stockings

25 of the kind in which the leg is knit of eircular
- courses while the foot consmte of two sepa-
rate yarns of different colors formmg the tep -:
of the foot and the sole respectively.
~ Other objects of the invention wﬂl ‘be
noted in cennectmn with the dBSGI‘lptIOIl of

N _ the illustrated embodiment.

‘The invention consists in the 1mpr0ved: I
| is rendered inactive durln ‘the knitting of

]xmttmg machine heremafter descrlbed a.e

w0

55

defined in the claims. .
In the drawings Flgure 1isa front eleve—-!

tlon of a knitting machine embodying the |
- present Invention; Fig. 2 is a section on line .

2—2, Fig. 1; Flg 3 is an elevation of the

- rlght side of the machine as shown in Fig. 1;
Fig. 4 is a rear elevation of the machine; F1g :
_ 1 parts bemg
removed for clearness; Figs. 6,7 and 8 are de- |
‘tail views relating to the pettern mechanism
9 18 a detall view of the

contro]lmg mechemsm for the shlpper lever ;-

5 1s a section on line 5—5 Fig.

of the machine; Fig.

Tyro |

In this machine the needles are of the latch .
type mounted in a fixed needle cylinder, and -~ -
‘operated b cams carried by a rotary. cam
he needle cylinder 1 is the same
es in the Ma 0 machine, and is supported in .
The needles are divided
‘mto two groups or series, long butt instep
.;needles 1, which are inactive durmg theknit-

; Bpoeiﬂoation of I.ettor- .Pa.tcnt
Appumtlon med June 39. me ﬂeﬂal m m m

OFFIC‘E

__mechme of the same ty
‘which is illustrated in the patents to Mayo,
No. 474,671, May 10, 1892, and No. 745, 449

-cylinder.

-the same’ manner

knitting, and ma

m'rm G—H’.AOHINE

Flgs 10 a.nd 1 1 are respectlvel

Pa.tontod July 13, 1909. _ gf- o

an mtermr L

‘and an exterior develoy ment of the cam c 1=
inder; Figs. 12, 13 and 14 are, respectively,
sections on lines 12-—-—-—-12 13—13, and 14—i4 :

of Fig. 10; ; Fig. 15 is a sectmn on line 15—-15

of Fig. 11 ; Fig. 16 is a diagram ilustrati
‘the arrangement of the needles; Figs. 17 anc
| 18 are, respectively, sections on lines 17—17
and 18—18, Fig. 10; Fig.-
‘matic view of the new fabric produced by the

19 is-a di

60

3€ram-gjj-= o
gmaehme Fig. 20 i is'a'detail view of the feed
| ring; and Fig. 21 is & plan view of the shlfter -
ring and associated parts. A
he invention is shown as embodled in: a

pe a&s the ma.chmef-?o*-_ -- ';

December 1 1903, and which will for conven- o

1lence be referred to as the Mayo machine.

75

ting of the heel and toe, and short butt nee- .

Between the:

dles S which are a.ctwe both during rotary = .
‘and reciprocatory -knitting. -

ﬁmg butt needles at one end of this =~
sertes of needles is interposed a short butt
| needle s and at the other end of the seriesof ~ -

8

"The o

dles durmg rotary knitting, and one of which -

knitting cams.

stitch cams 3 and 4, the center cam 5, and
{ the switeh “cam 6. - The narromng and
| mdemng devices fer cooperetmg Wlth theee 110

18 contmued,;

| the heel and toe, and is again rendered active
“when- reelprocatlntr knitting o
during the knitting of . the foot, or when =
rotary knitting is resumed. 'One set of knit-
| ting cams corresponds to the knitting cams
commonly employed to reclprocete the
‘needles durmg rotary and Tecl recatlnm;
“be termed the mmn_u--*‘
These cams' comprise the -

105



"

a . osies

cams in knitting the heel and toe comprise
lifting pickers 7 and 8 and depressing pickers
21 and 22, which are similar in construction:

and mode of operation to:the pickers of the

Mayo machine. In the present machine,
‘however, the cam post 11 which operates the

~ latches 9 and 10 for the lifting pickers is fixed

in operative position-at all times. The sec-

 ond set of knitting cams, which may be

50

termed the supplemental knitting cams, are
. arranged diametrically- o posite the main
- 'knitting cams, and may

| " be of sumilar con-
struction. As shown, they comprise the

 stitch cams 12 and 13, the center cam 14, and

15

ranged to be moved radially inward so as’to
engage the butts of all the needles, or to be

the switch cam 15. ‘The switch cam 151s ar-

 moved outward to a position where it will en-

20

gage only the butts of the long butt needles
so as to render the supplemental kmttm%
cams inactive during the knitting of the hee

‘and toe, and active upon only the long butt

- needles during reciprocatory knitting on the

_foot. Itismounted upon a pin 16 carried by
~ the slide 17 and at its outer end the pin 16 1s
 engaged by one end of a bell-crank lever 18,.
- the other end of the bell-crank lever being

 connected, by means of a link 19, with an ec-
" - centric pin 20 hereinafter referred to. The
30 elevating cam 23 for raising the long butt
' ".needles out of the path of the knitting cams

™ “in its form and location is the same as in the |
-~ Mayo machine. It is mounted upon a rota-
- table rock shaft 24 supported in the cam cyl-
inder, and the rock shaft carries upon its
outer end a segmental pinion 25 engaged by a~

35

rack on the side of a vertical slide 26 support-

 ed in a vertical guideway on the outside of

40

the cam cylinder, which slide 26 carries upon
its upper end an outwardly projecting pmn:
27. The pin27is adapted to engage aswitch
point 28 having a shank journaled in the up- |

~per end of a post 29 supported upon the bed

45

50
‘mac

55
60

65

plate adjacent to the cam cylnder. The

shank of the switch point is provided with an
arm 30 to which is connected a hink 31, the

other end of which is attached to one arm of
a bell-crank lever 32. 'The other arm of the |
lever is connected by a link 33 with a lever

34, E}voted upon a stationary part of the

the clutch fork hereinafter referred to.
The eccentric pin 20, hereinbefore referred

to in connection with the switch cam 15, 1s
fixed in the outer end of the rock shaft 24
~ radial movement of the cam 15 is therefore
~ controlled by the movements of the elevat-

provided upon the opposite side of the sup-
plemental ‘knitting cams, symmetrically ar-
ranged with relation to the elevating cam 23.

This elevating cam 35 is mounted upon 2

rock shaft 36 supforted in the cam.cylinder.
The outer end of the rock shaft 36 is:pro-

. .

ne and connected at its opposite end to-

ing cam 23. A second elevating cam 35 1s

vided with-a segmental pinion  which is en-
gaged, by a segmental bell-crank lever 37,
‘the other end of which has an arm provided
with a pin 38. - The pin 38 is adapted to en-
‘gage a-cam arm 39 (see Fig. 21) pivoted upon 70
the shifter ring 47 hereinafter referred to. A =
springnorm&lly. holds  the cam arm 39 out-
wardly in engagement with the post 29, and
the outer edge of the cam arm has a cam sur-
face adapted to cooperate with the post 29so0 75
as to move the cam arm in and out when the
shifter ring ismoved, as hereinafterdescribed.
When the cam arm is in its inner position 1t
engages the pin 38, and through the means

operative position. The lower lip 40 of the
switch cam 35 is short and projects radially
inward only far enough to engage the butts
of the long butt needles. - The cam 35 1s re~
turned to normal inoperative position by 85
riding over the long butts when rotary knit-
ting isresumed. .
The lowering cams 41 and 42 are provided -
lupon opposite sides of the supplemental knit- =~

‘described throws the switch cam 35 into 80

ting cams for lowering the needles from the 90
‘high inactive plane to the low active plane.

‘upon vertical slides mounted in guides in the -
| cam cylinder, The slide carrying the lower-

by a lever 44. These levers 43 and 44 are =~
pivoted on the outside of the cam cylinder; -
and their ends project outward and are
‘adapted to be engaged. by lowering-cam 100

| shifters are similar in form and mode of oper-
| ation to the shifters: which operate the

| needle elevating and lowering cams of the =~
| Mayo machine, the lowering-cam shifter 45 105 -
I:_Operatingi to raise the lowering cams mto

ogerative position; and the lowering-cam
shifter 46 operating to lower the lowering -

cams into their inoperative positions. ~~ * _
|” The shifter ring 47 hereinbefore referred to110
| comprises the means for throwing the lower-.
‘ing cams out of and into operative position,
for throwing the elevating cam 35 into. oper- -
‘ative position, and for throwinfthedepresé- :
ing pickers 21 and 22 into and

€] _ out of oper- 115
ation. This shifter ring 47 is mounted upon
the bed of the machine, and it is actuated m
| the same manner and at the same times as i
‘the Mayomachine. L
A latch ring 48 is located above the nee- 120
dles and carries a yarn-changing device pro-
vided with yarn guides 40 and 50. Thelatch
| ring, the yarn-changing device, and the
mechanism by which the latter is operated,

| - In addition to the yarn feed above referred

| to,- the present machine is provided with a

| supplementary yarn feed corresponding to
the sup'ﬁlementary knitting cams. This 1s

l accomplished by perforating the latch ring 130

Y

These lowering cams 41 and 42 -are mounted o

ing oam 41 is engaged by a lever 43, and the 95
slide carrying thelowering cam 42 is engaged:

shifters 45 and 46. These lowering-cam -

are all similar to those of the Mayo machine. 125



- Inone direction or another. . -~ o
_The present machine is arranged to knit
L F & stocking by a circular motion and
- other parts by a reciprocating motion of the
cam cylinder, and the pattern mechanism bfr- '

~ partso

10

sically opponite the yarn-changing device,
|

, &8 shown i

n Fig. 20, at a point diamet-

and provi

a
.
1

F

F

" which the mode of aperation of the cam

- machine are auto

A

25

. 30

40

:', 50

55

inder is automatica

ing cams, the lowering cams, and the other
automatic knitting instrumentalities of the

L]

20 machme. In order to enable reci rocatory
knitting to be continued through the foot of
the stocking, the present machine 1s provided
with means for disao'nne'cting_'t}m_clutch-_fmm |
the clutch shipper mechanism at the com- |

pletion of the heel, so that while the pattern
mechanism operates as usual in other re-
. Spects, 1t does not shift the clutch at this

- time. The clutch 52 is thrown, as in the |

Mayo machine, by a fork 53 actuated by g

shipper lever 54 which is moved in the same
- manner and by the same mechanism as in-the.

~ Mayo machine. In.the present machine,
- however, the shipper lever is connected to
_the fork by means p ermitting these parts to

be. automatically disconnected  at certain
. tilmes in‘-'th’e'Qperittiqn;-fo:_f;he;ﬁ_ma,th'ne'j-..;__The-_..
shipper lover s provided a its forward end |

. wath a pin 55 adapted to be engaged by 2 _ _ . .

~ haok 56 pivoted on the ¢lutch fork 53. The ‘move the clutch 52 to change the motion of -
. . - of with a le- | the cam cylinder from rotary to reciprocat-
- ver 58 pivoted on f';_th"e'-‘ﬁ”xed;lp'a;rti_'of;the'-'rm_a-_f_j | ' ' '
~~  chine and connected. at its other end by
~ means of a link 59 with an arm 60 fixed to the
~outer.end of a rock shaft 61 extending into |
the -casing inclosing the pattern ‘wheels, as |
~ shown in Fig. 6. A trip arm 62 is fixed on
- the 1mner end of the shaft and is ‘provided -
-~ with a beveled end adapted to be engaged by |

~atrip pin 63 fixed on one of the leg-and-foot
pattern wheels 64.  When the pin 63 engages
* the trip arm 62 it swings the latter upwardly
~and operates through the connections above
~ described to swing the hook 56 out of engage-
~ ment with the pin 55. The hook is provided

hook 56 1s connected by a link 57 with a le-

with a shoulder 65 which remains in position

60

- The operation of the machine above de-

‘scribed, when arranged to knit a stocking
~ having a leg of one color and a foot consist-.
ing of yarns of two colors, is as follows:
. Supposing it is desired to make ‘the leg or

~ upper part of the foot of black yarn while

 the sole of the foot is of white yarn: the aux-

R e
R ¥ I ¥

o liary yarn -ff?ed':is-:-tﬁh-reﬂded::With black yarn
and’tho yarn tubes 49 and 50 of the yarn

0 ding the ring upon its lower edge
with' two hooks 51—51 which act alter

_ lly changed at suitable
- tames in the manufacture of a stocking, and
by which the depressing pickers, the elevat- A ler LWO ( es of are knit,
Ing | and thus the leg of the stocking is knit in
‘half the number of revolutions required in
LCALR matically thrown into and '
~out of operation at the proper times, 1S In-
general similar to that of the Mayo knitting | e -t
| after one-half of the usual number or rota-

knitting of the leg

‘tube 49, containing the black fram, isinop-
| _ 0 black yarns are
| fed simultaneously 4t opposite

-erative position, so that two b

needle. The switch cam 15 is 1 VI
_position, so as to engage the butts of all the

-are knit simultaneously by the el
k-nlttmi'ca“.ms;-so that at each rotation of the
‘cam cylinder two courses of loops are knit,

knitting‘ﬁnachm ines of the ordinary construc-
tion. lsm 1S there
‘adjusted to discontinue the. rotary knitting

changing device are threaded with black -
{ and white yamns respectively. During the
of the stocking the yarn :

Mk At ﬁ'.70'=:'-*-5 :I
points to the

‘Deedles, and thus the stitch cam 13 operates
In addition to the stitch cam, 4, and as the 75
3 '.-nf.e.-ejdle'fchlindﬂerf'i_s.;mtated*&bﬂthtblwk_yar-ns R

e pattern mechanism is therefore o .

knitting of the leg of the stocking, and the

| needles, being inoperative; - however, since

‘the butts form a continuous series. At this

picker 7 rests. idls ~upon the butts of the -

relation to the cams is in the direction of the

| arrows, Fig. 10, and the needle butts passun-

der the cam 4 and do not engage the picker

8 which rests on the top of this cam. Upon

_described, the switc

last revolution of the cam cylinder in rot ary

this time, for a purpose which will appear =~

later. At the end of the last -rotation the
| main knitting cams are in the position A,
| Fig. 16, and upon the first reciprocating
‘movement;, which is in the direction @, the
| first needle in the active series 1s the short
butt suture needle s, which is, of course, not =~
125
| LI, owing to its short butf. This short -

| butt needle s is not, however, caused to knit .~

‘raised with the adjacent long butt needles

cams 41 and 42 are also moved.out of opera-
tive position at this time. The connections
between the elevating cam 23 and the switch
‘cam 15 cause the latter to be drawn back at. =

"fhe'#COmpletmlli};Ofrthe:_?IEg;;of the stocking the :
pattern mechanism operates in the usual .
‘manner to actuate the “sllliippe'.r lever 54 and . S

1086

1ng.. Simult-aneousl]‘; by the means above
the switch point 28 is moved to =

2 position to throw the elevating cam 23

Into operative position, so that during the —

110

‘knitting the long butt needles and the me-

‘dium butt needle are raised'to the high plane

and their operation ceases. . The lowering o

at this time, since it is first encountered by -

the picker 8 and is therefore raised to the =~
| bugh plane with the long needles so as not.

80

8 |
tions. This does not 1nvolve, however, any -
‘change in the construction of the pattern =
echanism. - Owing to the fixed position
of the cam post for the lifting picker latches -
hereinbefore described, the hfting pickers
are free from the latches 9 and 10 during the.

| time the relative travel of the needles with -

120 o



to be actuated bythe kmttmg cam'3.- :-._-The".

medium butt needle m, having been raised

 with ‘the long needles as above described,

“is not actuated with the short butt needles
at this time, and thus an unbroken series of

loops is formed, making the first course of

“the heel. " The utility of the medium butt

10

15

‘needle is apparent in this connection. If a
short butt suture needle similar to the needle |
s were used in-the place of the medium
butt needle m this needle would be actuated .

with the short butt needle S upon this

 first reciprocating movement of the cam

cylinder, and, since the suture needle I’ has
been previously raised with the long butt

‘needles L, a stitch would be missed at this

- point when the long butt needles come into

20

action on the foot, leaving a hole m the
stocking; but this is avoided by the use of

the medium butt needle, which i1s adapted-
" to operate with the long butt needles at this:

 point in the operation of the machine, while

49

- needle is raised by the picker 8 beforeit can

acting with the short butt needles during
the knitting of the foot, as will be herein-

after descri%ed._ The use of the short butt

suture needle s, is permissible, however,

since, as has been above pointed out, this

 be actuated by the stitch cam 3.

: ""'O
‘..'

At the same time that the clutch-i_s shifted

~as above described the yarn changer is oper-

as

_ing of the heel are accomplished in the usual |
manner, the depressing pickers 21 and 22

40

" The elevating cam is also thrown into opera- |

B
13

. %ositi(m as during the knitting of the heel.
he cam cylinder, therefore, during the knit- |
GO

ated in the usual manner to substitute the
~ white varn in the yarn tube 50 for the black
yarn used in the leg, so that the heel is knit

with white yarn. The narrowing and widen-

being thrown into operation at the same

‘time and by -the same means as in the Mayo

machine, to cause the widening of the heel.

tive position by the movement of the shifter
ring which throws the lifting pickers into op-
eration. At the completion of the heel the

shipper lever 54 is moved back as in the
- Mayo machine, and the shifter ring 1s re-’
~ turnedto its original position, thereby throw-
‘ing the depressing pickers out of operation,

and returning the lowering cams 41 and 42

to operative position. The clutch fork 53,

however, is at this time disconnected from
the shipper lever 46 by the operation of the

“hook 56 and the mechanism connected there-
with, the pin 64 being at this time in position

to operate the trip arm 62 as above described,
and therefore the clutch fork and all the
parts actuated thereby are left in the same

ting of the foot, continues to reciprocate and

~ the yarn changer is not shifted, but con-

65

foot.

tinues to feed a white yarn for the sole of the |
Owing to the operation of the lower- |

ing cams 41 and 42, co6perating with the ele-

vating cams 35 and 23, the supplemental

'
‘the long butt needles, for at each reciproca-
‘tion of the cam cylinder the long butt needles -

knitting cams now recommence to operate

“and the medium . butt needles are engaged

‘the lowe,rin%

12 or 13, so that the needles are actuated

‘tion of the latter, nor by the elevating cam
35, owing to the shortness of the hp 40, so
that it is not actuated but remains on the .-
lower plane and is knit with the short butt

the reciprocation the medium butt needle1s

that it does not knit, is lowered by cam 41, =~
‘and is raised again to the high plane by the

elevating cam 23, but this operation is fune- -

‘tionless, resulting merely from the required
{ form of the elevating cam 23, and does not 390 -
‘interfere with the operation of the machine,
since the medium butt needle is lowered

and drawn down to the lower plane by one of
_ _ cams, and the long butt needles
are engaged by the switch cam 15 and di--
rected to one or the other of the stitch cams

thereby and caused to -knit. After leaving 75

the stitch cams 12 or'13 the long butt needles
‘are again raised by the succeeding elevating
‘cam 35 or 23 and thus directed out of the

‘path of the main knitting cams. It is'to be

noted that during the reciprocation of the go :
cam cvlinder in . the direction a the mediam

‘butt needle, after it has been drawn down by
the lowering cam 42, is not engaged by the

switch cam 15, owing to the retracted posi-
856

needles by the stitch cam 3. At the end of -
_ C 1S 90
at the extreme right of Fig. 10 between the
cam 23 and the picker 7 and in the active

plane. - During the reciprocation of the cam .
cylinder in the opposite direction the me-

dium butt needle is raised by the picker 7so o5 '

again by cam 42, as above described, before - ;
it is necessary to actuate it to make a stitch.

| Tt is at this-point in the operation of the ma~ 105
| chine that the arrangement of the suture -
needles has its utility. .
| position of the short butt needles.s and the -
medium butt needle m between the long butt

Owing to the mfer-

| needles L and the long butt suture needles 110 - .

by 1

[ I, the courses of black and white yarn knit  ~
‘the long butt needles and the short butt =
needles are interlooped at the edges. =

 During the knitting of the foot the elevat-
ing pickers 7 and 8 remaip in action. Dur- 115

ing the reciprocation in the direction & the -

_short butt needle s which, during the forma-

tion of this course, is the first needle in the -

group acted upon by the main knitting cams,
does not knit, since it is raised out of action 120

by the picker 8 The medium butt needlem

which 1s the last needle in the group acted
| upon by the main knitting cams remammsm
| active position after it has been lowered by
cam 42 as above described, and knits during 125

‘the formation of this course of -stitches. .

f—

During the reciprocation of the cam cylinder

‘in the opposite direction the medium butt ==

needle m, which is the first needle 1n the
group acted upon by the main knitting cams 130 -

0



L 5 acted upon by the main knitting cams, hav-

ST and takes part in the knitting, hus the |

25 needles indicated in Fig. 19 is effected in &

- 30 actuate the shipper lever 54. Since the

- 40 machine
- lever which-

- 45 heel and in the same manner in which it is

~ duringtheformation of thiscourseof stitches, |
- does not knit, since it is raised out of action |

by the picker 7. The short butt needle s, |

- which is now the last needle in the group | above described, would be of solid white in-
| i |

~ing been previously lowered by the cam 42 |
- during the reciprocation in the directiona, is |
- operated during reciprocation in this direc- |
~ tion, 4. e. direction opposite to a, by cam'4, |

- suture needles & and ‘m are alternately ren- |

dered inactive, so that but one of these su- |
~ ture needles knits in each course, and the |
~ action of the needles is so controlled that the

~ the group in the knitting of each. course.
- This results in a better joint at the edges of ;
- the two fabrics being knit than would be pro- |
- duced if both suture needles ‘were operated |
20 during the formation of each course, and alsﬁ'_'l

- ehminates imperfections due to the dropping
~of stitches by the suture needles. By this
- mode of operation the interlooping of the two

fabrics formed upon the two groups of

~ uniform and reliable manner. ' After the re- |
- quired number of courses to form the foot |
- have been knit, the pattern mechanism
‘operates again, as in the Mayo machine, to

- clutch has remained, as above described, in
the proper position for the knitting of the toe,
-1t is not moved at this time, but the hook 56 |
- again engages the pin 55, since the pattern
35 wheel 64 has moved during the knitting of |
. the foot and disengaged the pin 63 from the l

%

trip arm 62, so that upon the next su cceeding

' “ninyement of the shipper lever 54 the clutch |

. 1sthrqwn in the same manner as in the Mayo

~.. The movement of the 'shipper’
_ frgecurs at the completion of the
- foot restores thw parts to the positions occu-
~ pled at the commencement of ‘the heel, so |

* 1t in the same manner as the

el

that the toe is kh

~ knit in the Mayo machine. At the comple-
~tion of the toe the shipper lever is agaln |
- moved, as in the Mayo machine, thereby re-
- storing the rotary movement of the cam cyl-
50 inder, and all of the parts except the yarn
- changer are restored to their original posi- |
. tion occupied during the knitting of thé leg.
- Afew courses are knit with the yarn guide 50
. 1n operation so as to knit alternate courses of |
- 55 black and white yarn to form a margin or
- cutting strip, and the yarn changer is then
- restored to1ts original position and the ma- |

. chine commences toknit anotherleg. =

. Owing to the double feed during the knit- |
60 tini}?f the leg the machine may be arranged |

- to knit a stocking having alternate courses

- of différent colored yarns mstead of making a
~leg of one solid color as above described. |

. Thus a white yarn may be used in the sup- |

- 65 plenlex'ltafry: feed in 3plac_e--qu the black yarn, ‘

used in_conjunction; thus, the double fee

“this machine. -

seribed.

a 'segmental'gmuf
path of said supplemen and ¢
the path of the main cams, and mechanism 125
for automatically rendering said directing

~devices active upon the completion of the

of black and white yarn.  With this arrange-

therebi making a leg with alternate courses =

ment the foot, although knit in the manner

stead of having a black instep. Other com-

binations of yarn will readily suggest them- -

selves by which stockings may be made hav- =~
ing legs of black and white and feet either R

entirely black or with black soles and white

insteps.

~ The il_weiitit}iigzha;s;béen dé,ﬂcﬁbed;_as* em- o
bodied in a machine of a particular type, [

since this type of machine is well known ,and

in this manner a detailed description of so

15 inactive suture needle is the first needle of | much of the pattern mechanism and actuat-
" Ing mechanism of the machine as are not EEs

tion is embodied. The several features of =~

the invention, moreover, are not'necessari}}r

‘essential to the invention is avoided. It = =~
‘will'be understood, however, that the inven- . |
tlon is applicable to and may be embodied
1In circu arknittinf ~machines ' of various
ypes, the specific for _ vices em-~- oo
Ployed being varied to suit the requirements
of the type of machine in which the inven- =

orm of the devices em- .

although it expedites the operation of the

_ Having thus described the invention, what

1. A circular knitting machine; having, in

~machine, is not necessarily used in connec- -
‘tion with the mechanisms by which the cir-
cular knitting machine is adapted fo knit 95
the particular form of stocking produced by
~The invention is not limited in general to =
‘the details of construction and operation of -
the illustrated embodiment, but may be em- 100
bodied in other forms within the spirit and

To5n
combination, s needle cylinder, needles =
therein comprising two segmental groups, . .
main knitting cams, narrowing and widen- - -
ing devices, supplemental knitting cams, de- -

vices for directing one group of needles into 110

the path of the supplemental cams and out

~Vices active upon the completion of the nar- 115~
' nd widening, substantially as de-

rowing a

widening, substantially as described.
3. ‘A circular knittiu% machine, having, in
combination, a needle

of the path of the main knitting cams during =~
reciprocatory knitting, and mechanism act- . |
ing automatically to render the directing de- -

115

- 2. A circular knitting machine, having,in =
combination, a needle cylinder, main knit-
_-_.tingj:'ca,_ms?,{-'a',"--mqti()n-;-chang’ing mechanism, 120 - .
‘narrowing - and - widening devices, supple-
mental knitting cams, dévicos for direrkng
g1 ~of the needles into the =~ -
emental cams and out of

130

‘oylinder, - needles 150



-

10

15

~needles during rotary knitting, devices for
cams Inactive

20

~upon the

therein comprising two segmental _groul'ps , _
dles, | ranged out

substantially as.described. |
machine, havin%, in
ong

cams for operating each group- of need
narrowing and widening deyices, means for
rendering one group of needles mactive dur-

ing the narrowing and widening, and mech-
' 1:1[)011‘ the com-

widening to
operating cams for. each. group
~active upon its own group only during the |

anism acting. automatically -
pletion of the narrowing an
render the

continuance of reciprocatory knitting, sub-
stantially as described. |

*

4. A circular knitting machine, having, in

combination, a needle cylinder, main knitting
a, motion changing mechamsm, nar-
rowing and widening devices, supplemental |

knitting cams arranged to act upon all the

rendering said su plemental _ _
_ change from rotary to reciprocat-
ing knitting, and devices for directing a seg-

said supplemental cams and out of the

atl
of the main cams after the completion ogthp

~ widening,

25
30
35
40
;
50

09

. of the supplemental
 being arranged out _
; ‘butts, substantiaily as described. .
- 6

and during the continuation of re-
ciprocatory knitting, . substantially as de-

seribed. |

5. A circular knitting machine, having, in
combination, a rieedle cylinder, main kmitting

cams, a motion changing mechanism, sup-
plemental knitting cams arranged to act
upon all the needles during rotary knitting,
and devices for rendering said cams active
upon a segmental group of the |
during recigrocatory knitting, substantially
as described. - T

6. A circular knitting machine, having, In
combination, a necedle cylinder provided
with long and short butt needles, mam knit-

ting cams, a motion changmg mechanism,
stitch cams, a colperating.

supplemental stitcl
switch cam arranged to act upon all the

needles during rotary knitting, means for
 withdrawing the switch cam into position
to act upon the long butts only during re-
catory knitting, and devices for direct- |
ing the long butts out of the path of the
main knitting cams during reciprocatory

ciprocatory

knitting, substantially as described.

7. A circular knitting machine, having, 1n
combination, a needle cylinder having T ng
and short butt needles, main knitting cams,
motion changing mechanism, narrowing and
widening pickers, supplemental kmitting
cams arranged out of the ath of the short
butts during reciprocating Enjttiﬁg, and ele-

vating and lowering cams on opposite sides

of the path of the short

8. A circular knitting machine, having, in

combination, a needle cylinder having long

and short butt needles, main knitting cams,

supplemental knitting cams arranged out of
‘the path of the short butts, elevating and |
65. Jowering cams on opposite sides of the sup- | tively actuating

needles only-

" mental group.of the needles into the path of !

R | '93.3,1'65_;"_ o

-plementa’l cams the elevating cams being afs
short butts,

of the path of the

T

9. A circular knitting e, .
combination, a needle cylinder having

‘and short butt needles, main knitting cams,
-motion changin ‘mechanism, supplemental
knitting cams, elevating and lowering cams

on opposite sides of the supplemental cams,
and means for rendering the elevating and

70

75
lowering cams active and inactive and for

bringing the supplemental cams into and out
of the path of the short butts, substantially

‘as described.

10. A circular knitting machine, having,

in combination, a needle cylinder provided
with long and short,butt needles, main knit-
ting cams, motion changing mechanism, sup-- .
plemental knitting cams arranged out of the
path of the short butt needles, devices for

80

lirecting the long butt needles into said cams =
and out of the path of the main knitting

cams, and mechanism acting automatically

to render said directing devices active and

inactive, substantially as described.

" 11. A circular knitting machine, having,
in combination, a needle cylinder, needles

therein comprising two substantially semi-

| circular groups, suture needles interposed be-

tween two needles at the ends of one group,

| knitting cams arranged to operate all the nee-

cams the elevating cams

|

dles during rotary knitting, narrowing and

widening devices, and devices for rendering

| inactive during the narrewing and widening,.

substantially as described.

12. A circular knitting machine, having,
in combination, a needle cylinder, needles

therein comprising a group of long butt nee-
dles, a medium butt suture needle mterposed
between two needles at the end of the long
butt group,
ed. to act upon
only, substantially as described.

13. A knitting machine,

having, in com-

| one group of needles and the suture needles

106 .

105

and an elevating-cam construci-
the long and medium butts -

110

bination, & needle cylinder comprising a

ture needle interposed between two needles
at one end of the group of long butt needles,

a medium butt suture needle interposed be- <3

tween two needles at the other end of the

ting cams, one set being arranged to engage
the long butts only, an elevating cam ar-
ranged to engage the long and medium butts
only,-a lowering cam arranged to engage the

group of long butt needles; a short butt su- -

group of long,butt needles, two sets of kmit-

1290

long and medium butts, an elevating cam .

arranged to engage the long butts only, and

a corresponding lowering cam, substantially .-

as described.

* .

14. A knitting ﬁiﬁchine, having, in com-

bination, a needle cylinder, needles therein

125

with long and short butts, two sets of stitch .

cams and two switch cams, means for rela-
the Ileedle cylinder and cams

130



D of which one is' 1

IR ess,8 T g

/ to knit the leg and foot of & stocking and |

- means for moving one of the switch cams to-
- cause.it to engage only the long butts, or
~ both the long and the sKortbu tts, according
of a stocking, substantially as described. - -

- 15. A knitting machine, having, in com-
- bination, a neejtﬁe ‘cylinder, needles therein:
- comprising two distinet and contiguous sets
10 and two suture needles interposed between
- the last two needles at the ends of one set,
‘and cam mechanism for actuating the nee-
dles constructed ‘and arranged to: actuate
~all the needles successively to form the cir-
15 cular courses of a stocking leg; heel forming
- devices, and means for ren ering -one set
- of needles and the suture needles of the other
- set mactive during the knitting of the heel,

~substantially as described. =

- bination, a needle cylinder, ‘needles therein
- comprising a group of long butt needles, a

. short butt suture needle interposed between

-~ the last two needles at one end of the group
25 of long butt needles, a medium butt suture
~ needle interposed between the last two nee- -

- dles at the other end of the group of long:
~ butt needles, two sets of stitch cams and two-
~ switch cams, one of the switch cams being
80 operable to.engage the long butts, an ele-
- vating cam operable to engage the long butts

and ttflé:-medmm-'butt; an elevating cam op-|

- erable to engage the long butts only, and
~__ lowering cams operable to engage both the
35 long butts and the 1 edium butt, substan-

_17. A knitting machine, having, in com--
- bination, a needle cylinder, short butt nee-
~dles and long butt needles therein forming
40 two substantially semicircular groups, two.
- sets of stitch cams, two switch cams for
- directing the needle butts to the stitch cams
b 1s long enough to engage only
- the long butts while the other is long enough
45 to engage all the butts, means for raising the
~ long butt needles shortly after their actuation
by the short switch cam and the correspond--
g stitch cams and lowering them again into-
' operative position shortly before the passage

50 of such cams, and means for relatively re. |

- clprocating the cams and needle cylinder,:
~ substantially as described. .

18 A circular knitting machme,hamng,

_ in combination, a needle cylinder, needles | 23. A knitting ine, ha n comi
Datlon, & needle cylinder, needles therein 120~
comprising two substantially semicircular =~

- circular groups of needles, suture needles

- Interposed between needles at the ends of

- one group, means for o erating - the groups:|
. of needles to effect the knitting, and means
60 for rendering said suture needlos alternately
~ Inactive whereby but one suture needle knits
in each course of stitches formed by its group

of needles, substantially as described. =

19. A circular knitting machine, having,

65 in. combination, a needle ‘cylinder, needles |-

. oh PO

‘circular

‘widenin

reciprocating

dering one grou

therein comprising two substantially semi- =~
_ groups of needles, suture needles -
‘interposed between needles at the endsof one
| group, means for operating the groups of '~ =
70 .

5 asthe machine'is knitting the foot or the leg | needles to effect the cnitting, and means for
o ‘rendering that suture needle inactive which
| 1s the first needle in its group in the knitting
‘of each course of stitches by said group of SRR

- . - .

‘needles, substantially as described. =~
- 20: A circular knitting machine, having,
‘In combination, a needle cylinder, ne¢edles T
therein comprising two substantially semi-
circular groups, suture needles interposed
-between needles at the ends of one group,
‘cams for -operating each group of needles, LY
| -motion changing mechanism, narrowing and R
g devices, devices for rendering one
groupof needles inactive duri_n§ the narrow-

| 1ng and widening, and means f _

20 16. A knitting machine, having, in com- | both suture needles inactive during the knit..

85 .
ting of the first course of reciprocatory knit- =
ting, substantially as described. -

widening, substantially as:described.

. bination, a needle cylinder, need es therein
comprising two substantially semicircular
~groups, cams for operating each grou p of
needles, narrowing “and ‘widening devices,
‘means for rendering the operating cams for e
‘both groups active upon all the needles dur- -
Ing ‘rotary knitting and the cams for each
groupactiYe.qun 1ts own:group only during
3¢ cnitting, means or rendering -
onegroup of needles.inactive during the -~ =
narrowing and widening, a yarn feed corre-
sponding to the cams for each group of nee-
| dles, and means for changing the yarn de- -
livered by the yarn feed corresponding to
the operating cams for the group of needles =~
~which is active during the narrowing and. =~
-22-A‘knittin%macﬁine,h.&ving,i'ncﬂ_nlbi—~ o '
, le cyhnder, needles therein .
comprising - two - substantially semicircular
‘groups, -cams- for operating each group. of
‘needles, narrowing -and ~widening Tdejvlces_z’jl;_ll 0
means for rendering the operating cams for
both groups active upon all the needles dur-

Ing rotary knitting, and the cams for each =

| grOupactive.UEn 1ts. OWﬂgI’OUp Ol'lly dUI‘i Il g o
TQCIPT‘)C&WI‘Y '

nitting, and means for ren- 1

_ p of needles inactive during

© | the narrowing and widening, substantially as =
| deseribed.. = TR

A1l eedles during- rotary knitting, and ' R
the cams for each group active upon itsown -~
‘group only during reciprocatory knitting,and =~~~
‘mechanism acting automatically to render ;
one group of needles inactive during the nar-

groups, cams for operating each group of
needles, narrowing and widening “devices, -
~mechanism acting automatically to render
t'hefip*::%r&tin'% '

‘all the need|

100

115

cams for one group active upon 125



rowlin-g. and widening, -'s_ubsta,h t'i.a}lly ‘as de-

scribed. |

24. A knitting machine, having, in combi-
nation, a needle cylinder, needles therein

comprising two substantially semicircular

groups, cams for operating each group of

needles, narrowing and widening. devices,
mechanism acting automatically to render

 the operating cams for one group active

10

15

30

‘seribed.

upon all the needles during rotary knitting,
and the cams for each group active upon 1ts

own group only dunng reciprocatory knit—

ting, mechanism acting automatically ‘to

render one group of needles inactive during
the narrowing and widening, a yarn feed cor- |
responding to the cams for each group ol nee--

dles, and mechanism acting to automatically

change the yarn delivered by the yarn feed
“corresponding to the operating cams for the
20

aroup of needles which is active during the
narrowing and widening,

. 25. A circular knitting machine, having,

in combination, a needle. cylinder, needles’

therein comprising two substantially semi-
circular groups, suture needles mterposed

between the needles at the end of one group,
cams for operating each group of needles,
narrowing and widening devices, devices for

rendering one group of needles inactive dur-
ing the narrowing and widening, and means

.  for rendering that suture ncedle which is the

35

40

45

- s0

‘last in its group inactive during the kmtting

of the first course of reciprocatory knitting,
substantially as described.

26. A circular knitting machine, having,
in combination, a necdle cylinder provided

with substantially semicircular groups of

long and short butt needles, a set of knitting

cams arranged to actuate both the long and

short butt needles to form stitches, a second
~set of knitting cams constructed and ar-

ranged to be brought into active relation
with the butts of all the needles and to actu-

ate them to form stitches, or into inactive re-
lation to the butts of the short butt needles,
and yarn feeding devices corresponding to.
each set of knitting cams, substantially as de-
genbed. . T
27. A circular knitting machine, having,
in combination, a needie cylinder provided

with long and short butt needles, a set, of

_knitting cams arranged to operate upon the-

butts of all the needles, a second set of knit-

substantially as de-

- 928_:?165 S

g

‘upon the return to rotar

55 ting cams for actuating all the needles en- |

¥

Sy

a switch cam mounted for movement into

.gﬂ“gédff’héréby _tO}fofmasti{;Cheéﬁa':;nd-including.,i_' E

and out of the path of the butts of the short .

butt needles, and yarn feeding devices corre- -
sponding to cach set of knitting cams, sub--
‘stantially as described. - - -

60?? |

28. A circular knitting -ina,ch_iile, .having. -

in combination, a needle cylinder, a setof

knitting cams arranged to operate upon the
‘needles during rotary knitting and during
‘the narrowing and widening, narrowing and

widening devices, a needle elevating cam for

ing, a second set of knitting cams arranged to

| throwing the instep needles out of operation
at the beginning of the narrowing and widen-
70

operate upon all the needles during rotary -

knitting, and means for throwing said second

set, of cams out of operation when the instep

needles are rendered inactive, substantially -

as desceribed. -

29, A. circular knitting machine, having,

needles having long and short butts respec-

‘tively, a set of knitting cams arranged to op-
‘erate upon the butts of all the needles during

in combination, a needle cylinderprovided
with two substantially semicircular series of .

rotary knitting,a second set of cams arranged

to be brought into active relation with the

butts of all the needles during rotary knit-

ting, and out of active relation with the butts

85,

of the short butt needles during reciFrocatory _

knitting, substantially as describec

30. A ‘circular knitting machine, having,

in combination, a set of knitting cams ar-
ranged to operate upon the needles during

rotary knitting and during the narrowing

90 :

and widening, narrowing and widening de-

‘ning of the narrowing and widening, a second

vices, devices acting to, automatically throw
the needles not used during the narrowing

and widening out. of operation at the begin- 95

set of knitting cams, and mechanism acting
to automatically throw said second set of

knitting cams out of operation during the
narrowing and widening and into operation

!

tially as.described.

100

y knitting, substan-

" In testimony whereof we affix our signa-

| tures, in presence of two witnesses. -

LOUIS L. WILSON.

~ HoraceE Van EVEREN,
~ Farxum F. DorRseY.”

- EXILIAS PAQUETTE.

N Witnesses:
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