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- To all whom it may concern:

10

 UNITED STATES

PATENT OFFICE,

EXILIAS‘?AQUETTE., OF LOWELL, MASSACHUSETTS, ASSIGNOR TO LAWRENCE MANTU-
" FACTURING COMPANY, OF LOWELL, MASSACHUSETTS, A CORPORATION OF MASSA-

CHUSETTS.

Be it known that I, Exrrias Psquerrs, cit-
izen of the United States, residing at Lowell

in the county of Middlesex and State of
Massachusetts, have invented certain new
-and useful Improvements in Knitting-Ma-

chines; and I do hereby declare the follow-
ing to be a full, clear, and exact description

:of the invention, such ag will enable others
skilled in the art to which it appertains to

" make and use thée same, :

15

The invention relates to that class of knit-

ting machines in which the needles are mount-
“ed in a neelile cylinder, and are-operated

upon by cams and controlling devices ar-

" ranged about the cylinder, relative move-

ment between the needles and the needle op-

-erating cams and devices being produced by

20

‘rotary and reeiprocatory movements of

either the needle cylinder or the sapport or

_cylinder on which the needle operating cams

" and devices are mounted.-

Certain features of .the inv-eﬁ_tien" i’elk}‘ke

. more particularly to the provision in & cir-
25

cular knitfing machine.in which the neédle
cylinder.is given rotary and reciprocatory

" movements to effect the knitting, of needle

- operating cams and controlling devices 50
~censtructed and arranged that “split foot ”

30

stockings may- be knit thereon,
Other features of the invention contem-

- plate the further provision in a machine of

.35

this character of a construction and arrange-

* ment of needle operating cams and control-

ling devices'by .which the leg of the stocking

.may be knit from two yarns in two continn-

~ ous circular conrses, while the foot is knit
. fromi-continuations of these yarns in courses

40

extending back and forth agross the upper

'B&.r‘t and ‘sole. of the foot raspectively, the
“heel and toe being knit.frém one of the yarns

.. or'a continuation theveof, _ .- 4

gy

-to_the construction and, arrangement of the
cams and devices:by .which the needles are-
- operated and controlled in produeing a sphit”

- foot stocling upon 4 maching in which the

50

. relative movements between the needles and
- the neédle operating cams are produged by

rotary ‘and:: reciprecafory. ‘movements of

-either the'néedle ¢ylinder or the support or

- eylinder:on whiclithe needle operating cams

&5

are mounted.. .

- ~Farther features of the inveritién velate
to 4 riovel form of picker for shifting needles

Sp,éciﬁcation of Letters Patent,

“Further features of' the.’ihventi‘bﬁ elate

. ENTITING-MACHINE,

Paten’ted Mar. ¥, 1911,

Application filed May 15, 1908, Serial No. 439,965,

tive travel of the needles past the picker.

defined in the claims. : :

The various features of the invention will
be understood from an inspection of the ac-
companying drawings, in which— .

. Figure 1 is a side elevation of a knitting
machine embodying the vavious features of
the invention in their preferred form; Fig. 2
is a plan view with the needle cylinder re-
moved; Fig. 8 is a vertical sectional view
on line z—z, Fig. 2; Fig. 4 is a view showing
an interior development of the cams an
needle operating devices in position for ro-
tary knitting; Fig. 5 is a sectional view on

gpective view showing the picker illustrated
in ¥Figl 5; Figs. T and 8 ave views illustrating
| the ?eraﬁon of the picker shown in Figs.

5 and 6; Fig. 9 is a sectional view on line

ing't

'11'is & View similar to Fig. 4 with the parts

,ifn position for réciprocatory knitting on the
foot. FA o ' '

of its parts constructed and arranged in the

?ﬂtent to Hemphill, No. 933,443, September
1909, and known. as_the.“ Banrer 7 ma
‘chine. . In this machine the needles are of
the type known as latch needles, and.are
carried in a needle eylinder which is mount-
ed for rotary and reciprocatory movemiens,

{ and the needles ate operated and controlled
 during the knittirig by cafms. carried: bya.

control the length or.tightnessof the sti
| drawn by the needles. In embodying :thi
- predent. invention in this machine, I Trve

| retained the general construction and . gr: 3

' rangement’ of the operating and controllis

~deviges,-and have combin :
talty -ddditional. needle operating and: con-

invention I have shown only so much of the:

‘maghine as is necessary:to an understand:.

‘w—p, Fig. 2; Fig. 10 is a-diagram illustrat- -
¢ arrangement of the needles; and Fig, -
80

In the drawings the various features of
the invention are illustrated as embodied in -
| & circular” knitting ‘machine having many

‘Mianner in which the corresponding parts-

are constructed and arranged in a machine. -
substantially  shown and described in the -
80

cam plate which may be moved vertically 'te

ined. therewith ecer- .

105 -
trolling devices so ‘that the mode of opera-.
tion of the miachine is changed and a-differ.
ent produet; is produced.  In illustrating the -

from one plane to another during the rela-

The invention consists in the features and -
- combinations hereinafter deseribed and as’

60

65 -

0

line y—y, Fig. 2; Tig, 6 is a detail per- .
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ing of the invention, it being understood.

the pattern mechanism for controlling the

| chine, and for convenience these cams may.
that the motion changing mechanism and ' be termed the main -knitting cams. The

movements of the shaft which carries the |
controlling cams ave substantially the same -
. In construction as in the Hemphill machine.

In the present machine, however, the cam
for controlling the change of motion is so
shaped that the needle cylinder is recipro-
cated during the knitting of the foot of the

-stocking as well as during the formation of

the heel and toe. . : - ,

in the machine shown the needles are
mounted in vertical slots formed in a needle
cylinder 1 which is secured to a: plate 2
mounted in the bed plate 3 of the machine,
and provided with a beveled gear engaged
by a beveled gear 4, through which rotary
and reciprocatory movements hre imparted
to the needle cylinder. The cylinder oper-
ating gear 4 is secured to a drive shaft 5,
and rotary and reciprocatory movements ave
imparted to the drive shaft through motion
changing mechanism of well known con-
struction such as is embodied in the Hemphill

machine, The needles are divided into two

substantially semi-cireular groups or series
L and 8, the needles L being provided with
long butts, and the needles 'S with short

butts, as is common in this class of ma-

chines. Betwéen the two long butt needles
at each end of the series L, short butt
necdles s s” are interposed. The needles ¢ ¢
and the end needles 7 7’ of the long butt
series comprise the snture needles for con-

- necting the fabric knit upon the two- groups

40

- 45

50

of needles in knitting the split foot.
The knitting .cams are mounted upon a
plate 6 secured to the upper end of a sliding

bar 7, the vertical position of the plate be-

ing controlled by cams 8 carried on s cam
shaft 9 and engaged by pins carried by the
bar, one of which is shown at 10 4n Fig. 1.
The shaft 9 is an intermittently operated
shaft which carries the various cams for

controlling the movements of the needle -
-cylinder, and for controlling the various de-

vices for operating upon the needles. This
cam shaft is operated by a pattern mecha-
nism such as is used in the Hemphill ma-
chine or .in various other circular knitting

. mmachines.

55

60

The cam carrying plate 6 carries two sets
of knitting cams so arranged ‘and controlled
that both sets of cams act upon’ all the
necdles during rotary knitting, one set of
cams acts upon the short -butt needles dur-

‘ing reciprocatory knitting, and the other set

of cams is inactive during the formation of
the. heel ‘and_toe, and is active upon the
long butt needles during the continuation of

~reciprocatory knitting in forming the foot,

One set of knitting cams ‘gorresponds in
construction and arrangement to the knit-
ting' cams ‘employed in the Hemphill ma-

narrowing- and widening devices for co-
operating with these cams in knitting the
heel and toe comprise lifting ‘and depress- 70 -
ing pickers corresponding in construction
and operation to the lifting and depressing
pickers of the Hemphill machine. - Asshown

In Fig. 4, the main knitting cams comprise

the: two stitch cams .11 and 12, the center 75
switch cam 18, and the two elevating cams

14 and 15. The narrowing devices com-
prise lifting pickers 16 and 17 mounted
upon inclined pivot pins: carried by the
biock 18 on which the knitting cams are '8
mounted, and _held yieldingly in position
above the stitch cams 11 and 12 by spring:

19 and 20. The depressing pickers 21 and

22 are pivotally supported upon a standards;, - -
23 secured to the base plite 3 of the ma: &5 .
chine, and are yieldingly forced upward by
springs surrounding their pivots.” The de-
pressing pickers are moved into and out of
active position by means of a plate 24 which ‘
is secured to a block 25 and overlies the vu
pickers, as shown in Figs. 2 and 8. "The
block 25 is securad te the upper end of a rod

26 which is forced downward by a sprivg’
27. The lower end of the rod reéts upon
one end of the lever 28, tlie other end cf v3
which is connected by a link 29 with a lever

30 (Fig. 1). ‘The front end of the'lever 30 -
rides upon a cam disk 31 secured t6 the cam

shaft 9, and the ‘cam is constructed to raise

and lower the rod 26 at proper intervals to 100
move the depressing pickers into and out of
active position. The guard cam' 32 is ar-
ranged over the depressing pickers to return

the needle butts into proper relation to the
pickers in case they are lifted by the pickers 105
during the back stroke of the needles over
the pickers. The mode of operation of the
pickers is the sarac as in the Hemphill ma-
chine, and will readily be understood by
an%r one-gkilled in the art. :

n addition to the main knitting cams, the .
cam plate 6 carries a second Set of knitting ..
cams arranged on_ theplate diametrically
opposite to the main knitting cams. These
cams, which for convenience may he termed 11!
supplemental cams, comprise the stitch
cams 33 and 34, the center switch cain 35,
and the two elevating cams 36 and 87. The
switch cam 85 is pivotally mounted upon a
vertical pivot pin 88 and is held normally 120
in the center position by a.leaf spring 39 en-
gaging its rear end. "This switch cam is
moved by the engagemient of the butts of
the needles therewith against either the end
of stitch cam 33 or the end of stitch cam 125
34, according to the direction in which the
needle cylinder-is moving. The stitch cams
33 and 34, and the switch cam 35 are mount-
ed upon a block 40 mounted to slide radially

n the cam “carrying plate 6, and guided 130

110
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x'ipo'n arib 41 secured to the plate. . By the
radial movemernt of the block 40 the cams

~ carried by the block including. the-eam .35

butts of all the needles,

may be moved inward so

as torengugethe

-outward to a.position where they ill en-
_ gage only the butts of the long butt needles.

e cam carrying plate 6-also carries a cam

42 which acts o elevate the long butt needles

“be

into the inactive planeé so that the butts will
Eass above the knitting cams and will not

the formation cf the’

- heel and toe. The cam éarrying plate also

i3

-2 of"all the needles in th ‘
-plane and returning them to the active plane
<.at the end of

. movable:slide 44 mounted

catries a .cam 43 for acting upon the butts

the upper or inactive

pressing cam 48 are secured to a vertically .
in a'standard 45

“gecnred. to. the cam _earrying plate’ 6, and

: this slide is moved vertically through a bell
-erank leyer 46 having a
~connected with the slide 44, and a vertical
_arm 48, the lower end of which is connected

horizontal arm 47

by a link 49 with the clutch of the motion
ehanging  mechanism.. When - the clitch is

85

v ing and widening in the formation of the |
" hepl ontoe.” When the motion changing clutch

445 thus lifting the ecam 49
- elevate the long

5 1o

shifted fo change the 'motion of the needle
eyl

indet from rotary to reciprocating,” the
1s moved to raise the slide
into position to
butt needles so that thevwill

ell crank lever 46

“pass over the main knitting’ cams, and will

thus be rendered inactive during the nartow-

“is;shifted to change the motion of'the hieedle

linder back to rotary, the bell crank lover
15 -operated to ‘move ‘the slide 44 down:
ard, thus bringing the needle ‘depressing.

“eam 43 into- position so that it will depress
a1l the .needles.

which .aré- in the .uppér or
active series,” and - divect them-into- the

dupon by the knitting cams... The “Sup~
Plemental knitting cams
o that they will not act

upon the short hutt

“needles -duaring. reci procatory. knitting . by’
0. means of a lever-50, one end ‘of which is
“dlotted, and’ is-connected with the block 40 -

_nwhich. ‘carriés ‘the supplemental’ knitting’

cams by ‘ascrew 51, and the other end of.

“which is connected by a’ link 52 with an arm

60

5.

“crank lever 46, _ _
plemental knitting cams will be moved out-

£3 which extends upward from “the "bell
-By this connection the Sup--

ward so that they will not act upon the short’

"~ needle butts Wwhen the motion “changing ‘cam”
s shifted to change the motion of the noedls.
. cylinder from

. rotary to reciprocating, and
will be moved: back inte .positien to engage:.
thie short” butt necdles when “the” motion .

changing clutch is'shifted to change the mo-..
tion of che. needle’cylix_lder_bﬁgk to rotary. ¥

~inoved .

.knitting cams, the main knitting, cams act- -

acted upon by the main or supplemental
* knitting cams during

: d of ‘reciprocatory knitting. The |
» ‘needle -elevating “cam 42 “and ‘neédle de-

42 'is arranged and constructed to elevate

of t

by ‘springs.
‘into. posit: : ]
:needles; by; means ‘of .a segmental:slide 63

er or. active: plane; where thoy. will be | 60- and’ 61,
: " prope
are moved outward |

“indctive series are.in

- against the ends of the needle butts. The

8

After the formation of the heel. or toe, as

‘the case may be, reciprocatory novements

of the needle cylinder are continned during
the kmitting of the foot, and at this time
the long butt needles.avé directed through vg
the supplemental knitting cams being. ele-
vated after they pass through these cams so
that they are not acted upon by the main

ing at this time upon the short butt needles
as during the knitting of the heel or toc.

" The devices for controliing the long butt
needles during the knitting of the foot, so

75

_that they will 'be actéd upon by the supple-

mental knitting cams, and will not be acted
upon by the main knitting cams, comprise
two needle depressing cams 54 and 55 ar-
ranged to' be moved ‘radially inward into
position to ‘engage thé butts of the needles
in_the upper or inactive plane and direct 85
them down into a lower plane; two fixed de- .

80

pressing cams 56 and 57 for completing the
_depression of certain of the needles” de- -

pressed by the cams 54 and 55, as will be
more fully explained hereafter, and a needle.
elevating cam 58 arranged on the side of
the ‘supplemental knitting cams opposite to .
the side on which the needle elevating’ cam

90

the long butt needles only into the upper or 95
inactive plane, The_ needle elevating cam
58 is pivotally mounted and is forced yield-
ingly in a direction to engage the upper side
e cam 36: by a spring 59 coiled. about
its - pivot. The needle depressing cams 54
and ‘55 ‘are ecarried on the u per ends- of
levers 60 and 61, and are hekf in: retracted -
position out pf the path of the needle butts .
:£2. The levers 60 and 61 .are *
operated to move the needle de ressing cams 105
' icm ‘to lengage the bufts of the  : .

100

carrying cam fingers 64 and 65-arranged to . - -
engage: the lower  outer ends. of the levers .
The- slide 63 ,is operated at’ 110
T intervals' through a bell crank lever . :
68,-one arnt of which is.connected by = link

67 with the slide 63, and the other. arm of
- which -is ‘connected by a. link 68 ‘with the. ~
‘rear end*of a - lever 69, the.front: end of
‘which is arranged to be ‘operated upon by .
&-cam 69% carried by the 'cam shaft 9, The -

-slide 63 is operated by the
‘9. to move thé needie
and. 55 radially.

115

cam on the shaft =

dle depressing cams ‘54, ":,
inwird, after the. comple- -12¢
tion of the narrowing and widening, and at. -~
this time’ the needle butts.in the upper or -
' 5] such position with re- -
lation to the cam. b5 -that the eam" strikes-. - -
125 .
butts of the needles opposite the cam 54:are

-in thé lower, or.active series, so thet they-do -~
niot interfere. with the inward movement of - -

-this cam. In order that the )
Torced radially inveard, aind

cain 55 may be .
mity ride upon. 130 -
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the needle butts in the upper or inactive | needle. into_the inactive series before it
series until these butts have passed the cam, | reaches the knitting cam. This means con-
and may then move inward into position to | sists of a picker 73, which is thrown into
engage the butts on their return movement, | position to operate upon the butt of the
5 the cam finger 65 which operates the lever | needle s when the motion of the needle cyl-
61 carrying the cam 55 is pivotally mounted | inder is changed from rotary to reciprocat-
* on the slide 63, and is held yieldingly in po- | ing, and acts during the first- reverse. stroke
sition by a spring 70. When the cam finger | of the cylinder to lift the suture needle g
G5 strikes the lever 61, it yield3 so that the | from the active to the inactive series. 'This
10 eam 55 may ride on the ends of the needlé picker is in the form of & Z'evei' pivoted at
butts, ‘and as soon as the butts have passed | 74, so that it may move ertically. - The
the cam 55, the ‘spring. 70 draws the cam pivot 74 is carried by a bléck 75 which is
finger into position with the pin 71 against | pivotally mounted-to swing gbout a vertical
the stop 72, thus moving the cam 55 forward | axis, so that the.picker ma3’ move horizon-
13 into position to engage the needle butts on | tally as well as vertically. * Vertical move-.
- their return stroke, and maintains the cam | ment is imparted to-the picker by a fixed
in this position until the slide 63 is shifted to | cam 76, over which the picker rides as it is
disengage the cam finger from the cam car- swung about the vertical pivot 77. A spring
rying léver 61. ‘ 78 tends to hold the picker in normal posi-
20 - In ‘the construction and arrangement | tion where it is out of the path of the nee-
shown the knitting cams: are so arranged | dle butts. Theaar end of the picker is ar-
tirat the needles, after they have been drawn ranged to be engaféd by the inclined upper
~down' by the knidting cams to draw the | end 79 of a rod 80; the lower end of which is
. loops, and.Kave been moved up to cast off | pivotally conneeted to a lever 81. The front
25 the previously formed loops, remain in po- | end of the lever 81 is arranged to be engaged
sition witl\l the latch of the needle still in | by a pin 82 carried by 4. disk secured fo the
the loop on the ndedle.  Just before the | cim shift 9. The pin 82 is so arranged that
knitting peint ‘s 1 ched, the needle is | as the cam shaft 9 is rotated to cause ‘the
raised to clear the ] atch from the loop. shifting of the motion changing clutch, the
30 When the needles arein the lower or active pin 82 acts against the end of the lever 81,
level, therefore, the I_A\fﬁches of the needles | raising the front end of the lever and im-
are in the loops on theineedles. In the con- mediately releasing it. When the lever 81
struction andi armngen\gént shown, also, the | is thus operated, the rod 80 is depressed, so
lifting pickers remain jin operation during | that'the inclined end-79 acts against the rear
85 both the narrowing and: widening, and dur- | end of the picker 73, swinging said picker
ing the knitting of t-heﬁ‘foot. This manner | in a direction to move it from the position
of manipulating the needles by the knitting | indicated in Fig. 5 to the position indicated
cams and lifting pickers has an important | in Fig. 6. ‘As the picker is swung about its,
bearing upon the manner in which the nee- | vertics” pivot 77, it rides up over the cam . °
40 dles should be manipulated in passing from | 76, so that its lower innex:end.passes above
the heel or toe, as the case may be, on to the | the short needle bytts, and g the inner end
foot. = ' - o of the picker swings toward the right in Fig, -
It is important, for reasons which will be 6, the lower part of the picker rides on top
more fully explained hereafter, that neither | of the needke butks until the picker is swung -
45 of the short butt suture needles should oper- | far cnough toward the right so that the end
ate to-knit during the first feverse stroke of | of the picker moves radially outward be-
the needlé cylinder in going upon the heel, | yond the ends of the butts, whefi the picker
in case the heel is knit before the foot, or in | drops down upon the ledge 83 of the cam ;
~-going upon the toe, in case the toe is knit ‘plate 76. - The picker is Tminediately released - - .
50 befove knitting the’ foot. Ior convenience | by the rod 80, and the spring 78 swings the
it will be assumed in furthet explanation of | picker toward the left i Fi'f.gﬁ, eartying the
the operation of the machine that-it is ar- | picker into the positi ndicated in Fig.. 6.
ranged to first knit the led of stocking, | The inner end of the pickeris provided-with
and to knit the foot after the heel has been | a Turizontal lip 84 arra ndérlie the
55 completed. During the first veverse .move- { butts of the ned “
ment of the needle cylinder in passing from | the pickes
the leg to the heel the suture needle s% will 1 shonlde ‘
be lifted 1ip into the inactive series by, 0 the inac-
lifting picker 17 before it reaches th ,“-‘jipicker
60 ting cams, so that this needle will natkn or réeessed at 86
during this stroke of the needle’ cylin edle ‘butts in the
the direction opposite to the arrow Fig. 117 active 1.shoulder 85 is so
-In order that the sutute negdle s shiall not | loc: ion:to the' lip 84 that the
knit during this stroke of the needle cylin: | ositign“to underlie-the butt
65 der, means is provided for raising this " hen the butt of the needle'

130
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. active series. During the continued moyve-
ment of the needle eylinder the butt of the.

15

BO

25.

strikes the vertical shoulder. When the butt -

of the needle 7 strikes the picker during the
first reverse stroke of the.needle cvlinder,

after the shifting of the motion changing
~cluteh, it acts to swing the. inner end of the

picker toward the left in Fig. 6, and as the
picker is thus moved it rides over the cam
76, and s moved vertically, as indicated in
Fig. 8, the lip 84 acting to lift the butt of
the needle s-up. from the active into the in-

needle 7 acts to swing the picker into the
‘posttion mdicated in Iig. 5, the spring 78
also. tending to return the picker to this

. position. * The picker now remains in this

inactive position until' the motion of the
needle cylinder is changed from rotary to
reciprocating; in passing from the leg to the
heel of the succeeding stocking. - ’

The machine is provided with a yarn.

changing mechanisn. 87 arranged to deliver

-yarn-to the needles at the point where they -

are operated by the main knitting cams, and
operated to change the yarn in passing from
the leg to the heel and after the conipletion

- of the toe. The latch Ting 88 i al<o pro-

30

vided with a thread guide 89 for feeding
Yyarn to the needles at.the point where they
are operated by the supplemental knitting
cams. S o

Asstiming’ that a split foot stocking is to

“‘be knit, in which the leg and top ¢f the foot

35

40

- plemental * knitting
needles, and two knitting waves are formed:

45

are knit from black yarn, and -the heel, toe

and bottom of the foot are to be knit from
white: yarn, the operation-of the niachine is
as follows<—During the knitting of the leg
of the stocking, black yarn is supplied to the
needles by ‘the yarn changing device, and
black yarn is-supplied to the needles through
the thread eye 89.. Both tlie - main and sup-
cams’ . act upon  the

which follow each other about the needles,

so that at each rotation of the cam eylinder

two courses of loops are knit, and thus the
Teg of the stocking is knit in-half the num-

" ber of revolutions of the necedle- cylinder

50

which ‘would be required if-but a single
varn: were fed to the needles, and 2 single
knitting wave formed therein, The path of
the needles through the edins is indicated in

‘Fig. 4. The butts of the néedles pass under

55

60

the cam 58 in the direction of the arrow, the

cam resting on the upper edge of the cam |

36 'd;}}éng the passage of the short butts, apd .
ridi

. -pas§ under the cam’
. passing. the cam

@ on the tops

?f the long butts as théy
The needle batts; after
2’8, ride up the upper sur-

fate of the cam 83, so f'ﬂ' at the Jatches are
«djsengaged frond the lhigps on the needles,
and after passir/m up’the cam 83 the ‘butts

“¢ngage the switeh cam/ /85 and are directed

jagainst the under side/of the stitch camn 84,

65/ Jown which thev ride, They then pass up

985,927

S

the cam 37, and under the lifting picker 16,
which rides on the tops of the needle butts.
The butts pass up the upper surface of the
strteh cam 11, which elevates the needles so
as to disengage the latches from the loops
en the needles, and then pass against. the
switch cam 13 which directs them down
against the under surface of the stiteh cawm
12. From the stitch cam 12 the needle butts
pass up the cam 15, and thence pass the cam
a8 again.  During rotary knitting the de-

~1
<

pressing pickers 21 and 22 ave in their upper

position, as indicated in Fig. 4. When the

heel- is reached, the cam shaft 9 s given a
“movement which shifts the motion changing

cluteli, carries the pin 82 past the end of the
fever 81, and brings the depression 317.in
the cam 31 under the end of the lever 30.
This niovement of the cam shaft 9 through
the  connections heretofore deseribed thus
changes the motion of the necedie cylinder,
causes the needle elevating cam 492 to be
raised. Into position to deflect the-long butt
needlés up into the inactive plane, draws
the depressing pickers 21 and 22 down out
of active position. throws the piekér .73 into
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the position indicated in Fig. 6, and shifts -

the block 40 radially outward so that the
supplemental knitting cams are out of the
path of the butts of the short butt needles

‘but are in position to act on the long butts

when the-long butt needles ave deflected
dowir into the active plane. During. the
knitting of the heel (or toe), however, the

long butts remain in the inactive plane and’

pass dbove these cams. The yarn changing
device iy also operated at this time to change
the yarn, so that white yarn is delivered to
the needles at the point where they are oper-
ated on by the main knitting. cams. The
shifting of the parts occurs while the needle
eylinder is moving in its forward dirvection
. ¢. the direction of the arrow Figs. 4 and
1. During the complétion of the move-
ment of the needle eylinder in this dircetion,
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{he cam 42 raises the long needle buits into -

the inactive plane, and during this forward .
K ta

movement of thé needle cylinder the needle
7 is the last needle to knit with the black
yarn fed through the thread cye 89, During

the Tormation of the heel the black. thread’

Teading through the thread cye 89 therefore
draws idly back and forth through the
thread eve 89 as the needle cylinder recipro-

‘cates, being laid about the needles as the

needle 7 passes away from the thread eye in
either direction, and being drawn back

throngh the thread. eye ax the needle 7 ap-.
- proaches the thread eye. . The thread is held

taut.during this time by a takeup of usual

construetion.  The purpose of throwing the

120

suture needle ¢ up into the inactive series .

on the fivst return stroke of the ricedle eylin-

derin forming the heel can best be ‘explaineds

at this point. If the needle s were allowed

130,
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fb, ln'li;% on the return stroke df, the needle cyl-

(indér, the Dblack thread leading from the
“needle ) )
-the needle s at the time this needle drew a

! to the thread eye 89 would lie across

loop of the white yarn, and the black ‘yarn
would- therefore ‘be connected with the fab-
ric at the needle s, If this should ‘ocenr, the
black thread, instead of leading from the

“needle I during the Imitting "of the heel,

would Iead from -the needle &, and when
knitting with the black thread was resumed
in going from the hecl on to- the foot, the
black thread would not be ‘properly pre-
sented to the needle 7, and a stitch would be
dropped at this point, thus forniing a hole
and 1mperfecticn in the fabric. During the
first retwrn stroke of the needle cylinder,
however, the short butt suture needle § 15
raised fo the inactive series by the picker 73
in the manner heretofors deseribed, so that
the needle s? is the last needle to knit with
the white yarn fearing this stroke of (Lo
veedles evlinders and the blagk yarn there-
Tore leads from we needle during the knit-

ing of the heel, and is. properly resented
& Al -

to 1hé needle when this needle is operated

" during the formation of th yifirst course on
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the foot. - During the knit¢nile of the heel
the lifting pickers operate to effect the nar-
rowing, and ‘after the narrewing has been
cotnpleted the ‘eain shaft 9 is given an ad-
vance movement to-bring the concentrie
part of the cam 31 under the end of the
lever 30, so that the depressing pickers 21
and 22 ave moved up into active position.
During the widening the depressing pickers
aet to move two needles down into the active
series at each stroke of the needle cylinder,
while the lifting pickers remain in action
and move a single needle into the inactive
series during each stroke of the needle eyl-
When the heel has

been completed the cam
shaft 9 iy given an

advance movement to

5 bring thy cam 69* under the end of the lover

69, and thus operate the slide 63, which
throws into operation the needle depressing
cams 54 and 55 At this time the needlo
cylinder is moving on its last forward stroke
upon - the heel, and the lifting picker 16
lifts the needle s* of the short butt series
up into the inactive series. On the return
stroke of the needle cylinder, which is the
first reverse stroke of the cylinder on the
foot, the lifting picker 17 moyéé the needle
&% of the short butt series up into the inactive
series. During the first strokeé of the needle
cylinder in each direction on the foot, there-
fore, the needles s, s’; s* and % of the short
butt series are in the upper or inactive
series with the long butt. needles. - Tt ig for
this reason that the depressing cams 54 and
55 are so ‘arranged that they do not direct
the needles down into the lower plane of the

' short butt needles,;;x/’nd that the cams 56 and

if
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57 ave provided for completing the down--
‘ward movement of the short butts into the

lower active series. If the camns 54 and: 55
directed the butts of the needles down into
the plane of the active scries, the latches of

the needles ¢2 and.s* would be swung out by

70

engagement with the loops on the needles =

at the time that these needles were passing .

the supplementary knitting cams, and would
catch the black thread being fed to the long
butt needles, and would prevent the proper
engagement of the thread with the long butt
needles 7, 77, and thus cause imperfections in
the -fabric. " Thé cams 54 and 53, however,
are so arranged that they deflect the butts of
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all the needles which are in the upper in-

active series down into & plane where the
long butts will strike the
be directed against the. stitch ecams. but do
not direct them -down far enough to canse
the Tatclies to be acted upen by the loops on.
the needles,
and &%, which ake deflected down by the cams
ot and 55 during the first strile of the needle
cylinder in each direction when passing

switch cam 85 and .

The short butt needles s, s’, s*

85

90,

from the heel on to the foot, pass 1dly by

the supplemental cams. The cams 56 and
5T direct the butts of these
the plane of the butts of the short butt nee-

dles, so that they will pass under the lifting

Jpickers 16 and 17 with the short butt needles,

and will pass through the main knitting
cams. During the continued Initting of the
foot the suture nieedles s, 5" are roised by the
lifting pickers 16 and 17 respectively, so that
only the suture needle which is the last

needle in the series to knit is actuated by the

main knitting cams at each stroke of the

needle eylinder, and these needles, which are
raised by the lifting pickers, are returned
to the active series of short butt needles by
the cams 54 and 55 and the supplemental de-
pressing cams 56 and 57. “After the foot has
been completed and the toe is to be formed,
the cam shaft 9 is given an advance move-
neut. carrying the cam 69’ from under the
lever 69, and bringing the depression 31*on
the cam 31 under '
This causes the

. . 7
depressing pickers to be

moved down into inactive position, /where

they remain during the narrowing’ opera-
tion, and alto moves the cams 54 and 55
back out of active position, so that the long
butt needles are not directed through the
supplemental knitting cams. At the end of
the narrowing, the widening cams are thrown
into action by another advance movement of
the cam shaft 9. After. the' toe has been
completed, the cam shaft 9/is gdvanced to
cause a shifting of the motion reversing
clutch, which changes the motion of the
ncedle cylinder from reéiprocating to rotary,
shifts the cams 42 and 43 into the position

indicated in Fig. 4, so that/the cam 43 re--
of all the needles in the in--

turns the butts

needles down into

the end of the lever 80
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“butt needles during the relatiwe forward

50

55

“active series fo the lower or active plane; and

_short bult us well as the iong butt needles
- during rotary knitting.

“pects. and may be

the supplemental knitting cams ar anged {o-

‘means” for velatively reciprocating the cams
and needle evlinder, a needle ele ating cam

moves the block .40 inward so that the sup-
plemental knitting cams will Aot apon. the

. Before-the leg of-
the next stocking “is started, . the "yarn
changer is ‘operated to deliver the black
yarn to the needles at the point where they
are operated by the main knitting cains,
While.T prefer to employ the specific con-
struction and arrangement of pavts shown
and deseribed in practicing the nveition, it
will be understood that this .specific con-
struction and arrangements of parts is not |
essential to.the invention in its broader gs-
‘aried without departing’
from the invention. -
Having set forth the nature and object of
the invention, and specifically deseribed one
form” of apparatns tn which 4t may ‘be: em-
bodied, what T claim is:— _ o
L A civeular knitting ‘machine, havipe,
i combination, a needl¢ cylinder provided
with long and short butt needleés, inain knit-
ting. cams; ‘supplemental knitting -
needle elevating cams on opposite sides” of

engage the butts of the long buitt needles:
only, -one of ;said cams being mounted to
ride over the fong butt needles during rvotary
Initting, and to automatically ieturn to nor-
mal position when the long butt needles.
have passed; substantially as déseribed.

2 A cireular knitting machine, having’ in
combination, “a  necdle: cylinder provided
with long and-short butt needles, main knit-
ting ‘cams, supplemental Tnitting - cams,”

arranged 'on one side.of the stipplemenial
cams, means for moving the cam into posi-
tion {o clevate the long hutt weedles during
the velative forward fravel of the needles, a
needle elevating eam’areanged on the appo-
site side of the suppletiental cams and
meunted to.ride over the butls of the long

travel of the needles and to futomsticnlly
move inlo pasition to elevate ghe long buft
needles durthig the relative ygtwm travel of
the needles, tﬁ'ib_st'anti:ill_v as Heseribed,

3. A circular knitting yfachine, having,
in combination, a needle ¢flinder provided.
with Jong and short butlt' niedles, nmin kait-
ting cams, supplementg) knitling cams,
needle elevating cams apyanged on opposite
sides of the supplemental knitting cams,
needle: depressing camg: arranged to direct
the needles in the upper series into the sup- -
plemental knitting caghs during reciproca-
tory knitiing, and cags to complete the de-
pressing of the needbs not acted on by the
supplemental knitting cams after they have

- 985,927 -

-sides of the supplemental knitting
act upon the long- butt needles during re-.

T short butt needles ar

“cams, and cams to complete the

s, ¢y
Al combination. a needle
with o wéries of needles, a

i con

Jong buft m}ed_’]o. and 1wy

“gaging lip and with a verti

- der to be engaged by a needie hutt
oo P N
“ating the picker, the shoulder

passed the supplemental knitting cams, syl
stantially us described. = - '

. .//’.r o \ :

: f‘?

4. A circular knitting machine, having,
in_combination, a needle eylinder provided
with long and shert butt needles. wain knit-
ting . cams, supplemental knitting" ¢ams,
necdle elevating cams ar anged. on’ opposite
ams to-

eiprocatory knitting, necdle lifting pickeis,
needle depressing cams acting on long and
anged on opposite sides |

70.

of the supplemental knitting cams to di- -

rect the long butt needles-into the knitting.
depressing
of ‘the short butt needles after they have
passed the supplemental knitting cams, subi-
stentially as described. E '

A cireular knitting machine, having,

).

in combination, a needle evlinder provided
“with long

and short butt needles. a picker
having a needle shifting Lip adapted to op-
erate-on the butt of a short buti needle, and
a shorlder arranged to be ‘engaged by the
butt of a long butt needle. substantially as
deseribed. o L ‘

6,7\ ¢irealar knitting machine, having,
evlinder provided
needle picker, and
means for ‘operating - the. picker to shift a
needle at the rear end of the relatively trav-
cling series of needies in the needle cylinder,
substantially as descrvibed, )

T\ civenlar knitting wachine, having.
in combination, a needle cylinder provided
with Tong and short butt needles, and a nee-
dle picker consiructed to shift a short butt
needle and-to he actuated by engagement

L with a Tong butt needle, substantially as de-

seribed. : .

B0 cirentar kaitting nfaching, having,
bination, a weedle evlindgh provided
with long and short butt needes.. n picket
provided with » dipr to-engage And <hift the
butt of a short Bt needle and/with a shonl-
der areanged tif be engaged by the butt of a-

the picker to bring the lip under a sories of
short butt neédles and fhe shoulder into the
path of the butt of a.Jong butt neeidle, sul-
stantially as deseribeds - - o

9. A cirenlar knitting; iachine, having,
in combination, a needle evlinder provided
with long and.short butt’ needles, a needle
picker provided with a hovizental buté en-
' ik shonlder ar-
ranged out of the pathiof the shost butt nee-
dles and in the path bf o lnig
substantially as deserilied,

10. 2\ picker for & nitting
vided: with a horizontal Iip.
and shifting

machine pro-

a needde butt, a vertical shoul-
for eper-
g ai-
anged to allow 'the passageof short butts
over the lip and to be engaged ‘by a long
buitt, substantially as descrived. . " -

sy for operating !

for engaging

s8¢
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butt needle, ”
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11. A picker for a knitting machine com-
prising a lever mounted to move vertically
and swing laterally, a cam for moving the
picker vertically -as it swings laterally, a
horizontal lip on the free end of the picker
for engaging and shifting needle butts, and

-a vertical shoulder through which the picker

is swung laterally by engagement with a

- needle butt, the shoulder being arranged to

10

e
ot

allow the passage of short butts over the lip
and to be engaged by long butts, substan-
tially as described. I

12. A circular knitting machine, having,
in combination, a needle cylinder, needles
therein comprising two substantially semi-
circular groups, suture- needles interposed
between the needles at the end of one group,
cams for operating each group of needles,

- narrowing and widening devices, means for

rendering one "group of needles inactive
during the narrowing and widening, and a
needle picker for rendering the suture needle
inactive -whicl is-the lust in.its group in
knitting the first course of reciprocatory
knitting, substantially as described,

18. A circular knitting machine, having,
in combination, a“needle cylinder, needles
therein comprising two substantially semi-

" circular groups, suture:needles interposed

30
35
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. -rowing pickers being gr) ]
‘in operation during reciprocatory knitting,

‘between the needles at the end of one group,
cams for operating each group of needles,
narrowing and widening pickers, means for
rendering one group of necdles inactive dur-
ing the narrowing and widening, and a
‘picker for acting.on the suture needle at the
rear end of its group during the first course
of ~reciprocatory - knitting, substantially as
described.” . o N
14.. A -circular knitting machine, having,
in combination, a needle cylinder, needles

therein comprising two. substantially semi-.

circular - groups, suture needles interposed
between needles at the end of one group,
cams for operating each group of needles,
narrowing and widening ‘pickers, the nar-
ranged to continue

means for rendering one group of needles
anactive during the narrowing and widen-
mg;-apd-an additional picker for acting on

#

!
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the suture needle at the rear end of th(;:"

group. during the first course of reciproca- .

tory ‘knitting, substantially as described.
15. A circular knitting -machine, having,
in combination, a rotary needle cylinder pro-
vided with segmental groups of long and
short butt needles, main knitting cams, sup-
plemental knitting cams comprising stitch
cams 83 and 34, switel cam 85, and needle
elevating cams 36 and 37, a radially mov-
able support for the cams 83, 34 and 35,
and means for moving said support to bring

G4

the eams thereon into the path of the loug -

and short butt needles during “the rotary

-knitting and out of the path of the short
‘butt needles during the reciproeatory knit-

ting, substantially as described.
16. A circular knitting machine; having,
in combination, a rotary needle ecylinder

provided with segmental groups of long 7

and short butt needles, main knitting cams,
supplemental knitting eams, a radially. mov-

- able support for the supplemental cams, a

vertically mwvable slide, needle -clevating
and depressing ‘cams 42 and 43 carried by
the slide, and connections between the: slide
and support for moving the support out-
ward when the slide.is raised and inward
when the slide is depressed, substantially
as described. o

17. A cirenlar knitting machine, having,
in " combination, a rotary needle. cylinder

provided with segmental groups of long .

=]
[+

and short butt ncedles, mpain knitting cams, -

supplemental knitting- esins, a vadially mov-

able slide on which the supplemental knit-
‘ting cams are mounted, a vertically mov-

able slide, needle elevating and depressing

ccams carried by the slide, a lever for raising

and lowering the slide, a lever for moving

00

the radially movable slide in and out, and -

a connection between said levers, substy-
1
' /

tially as described. '
In testimony whereof I aflix. my sigia-

ture, in presence of two witneses.

' EXILIAS PAQUETTE.
Witnesses:

Epwarp MarTiN,

‘AvcusTE JraN.



