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CIBRCULAR-ENITTING MACHINE,

Speoification of Letters Patent,
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To all whom it may concern:

Be it known that we, AvcusTIN Gaeng
and Joun W. Suaw, residents, respectively,
of Central Falls, county of Providence,
State of Rhode Island, and of Pawtucket,
county of Providence, State of Rhode Is-
land, have invented an Improvement in
Circular-Knitting Machines, of which the
following description, in connection with the
accompanying drawings, is a specification,
like letters on the drawings representing like

parts.

16

20

The present invention relates to a knitting
machine, and is embodied in a novel con-
struction and arrangement of the stitch
forming cams, whereby two courses are knit
at each revolution; and also in novel means
for selectively controlling the needles dur-
ing the knitting of the heel and toe.

A further feature of the invention relates
to means whereby the circular knit portion
of the stocking can bé composed of different

+ colored threads such, for example, as white

25

35

40

and black, the foot of tife stocking being
preferably the part which is thus knit, so
as to produce what is known as a split %Qot
stocking, - ‘ ‘
‘In carrying out the invention for the pur-
pose’ of producing a split foot stocking, the
reciproeating' knitting operation which is
utilized in forming the heel and toe is car-
ried on throughout the foot, ‘and the ma-
chine is provided with needle controllin
devices and thread feeding’ mechanism whicﬁ
operate in such a_way that substantially
half the needles will knit a thread of one
color, while the other half of the needles
knit a thread of another color. For this
purpose, the long and short butt needles
which are commonly employed so that half
of them can be thrown out of operation dur-
ing the knitting of the heel and toe, are
similarly employed for the knitting of the
foot,_ the difference -in the length of butts
admitting of the selective operation whereby

half the ‘needles’ can be caused' to-operate.

on one-thread, and half on the otheér: -+ - -
' -In order to form the stitch along thé ling
where the'color ‘ne

Sl .
A 1A

. changes, it is' necesgary 't¢-
.interlock ‘the’ threads, and, *in" dccordatice’
‘with'the: present invention,:orie' or more:of
A ST N O !

the needles are employed as suture needles
which operate on both threads in complet-
ing each course. The invention is shown as
embodied in a machine of the type described
in Letters Patent No. 629,508, dated July 25,
1899, to Joshua D. Hemphill, in which the
consecutive removal and restoring of the
short butt needles for narrowing and widen-
ing in knitting the heel and toe are provided
for by a picker finger which lies in the path
of the ‘needle butts so as to be engaged
thereby and moved in the rotation of the
cam cylinder along an inclined plane or cam
surface so as to push the needles up or down
according to a preliminary adjustment
which is taken care of ‘by pattern mecha-
nism; and the same picker finger is utilized
to cause the operation of the suture needles.

The ‘machine embodying the invention is
provided' with two main cams having stitch
forming surfaces at the same sides in the
direction of ‘rotation; these cams being
permanently- fixed with -relation to the
needle cylinder; so that the stitch forming
surfaces are always in the path of the long
and short butt needles and capable of oper-
ating on both. These two cams, which may
be called the main cam, because they are
not at any time shifted from their original
positions, are provided at the sides opposite
the stitch forming cam surfaces with switch
cam surfaces which are adapted to operate
selectively upon the long and short butt
needles when the direction of movement
has been changed. During the circular
knitting operation, therefore, these two
main cams operate on all the needles, and a
thread feed is Erovided adjacent to ench of
the cams, so that two courses are knit at
each -revolution.

The machine is further provided with
means for changing the level of the short
butt needles with relation to that of the
long butt needles when the reciprocating
movement begins, so that during the first
moyement of these main cams in the direc-
tion opposité to that of the rotary kmitting
direction, ‘the ‘long and short butt needles
are selectively operated upon by the switch
cams which are on different levels, the long
butt needles’ beirig moved upward to an in-
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‘ acti?e.position, .while the short butt needles

are catried:dver one’of the main cams,; but

restored to a position to be acted upon by

the stitch forming surface of the other main
cam - ‘when ~the direction of . movement
changes. ~ In order, however;.that the short
butt needles may be caused to knit durin
the movement in each direction, and to knit
on the same thread, it is necessary that they
should be acted upon by another stitch form-
ing surface adjacent to the main cam where
the thread guide is located, and that they
should be carried, as above stated, out .of
the path of the stitch forming surface of
the other main cam which is adjacent to
the other thread guide. For this purpose,
the machine is provided with two supple-
mental shiftable-cams which lie adjacent to
the two main cams, each being the same in
shape and configuration as the main cam to
which it is adjacent, but reversed as to the
position of its stitch forming and switch
cam surfaces. .

Durinig the knitting of the heel and toe,
one of the main cams and one of the sup-
plemental cams codperate in causing tﬁe
short butt needles to knit, and in maintain-
ing the long butt needles.in the inoperative
position; while the other main cam.and the
other supplemental .cam codperate in keep-
ing all of the needles:above the position: in
which they can be engaged by the stitch
forming surfaces of those cams, . :

In employing the machine for knitting a
so-called split foot stocking, a third pattern

- controlled switch cam. is employed; this' cam

~ being located -between those.of the main and
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... sion.of the other. . . . . .0
. ;The suture needles. which, operats on both

supplemental cams which are inactive dur-
ing the knitting of the heel and toe, and
being so_positioned as to .engage the long
butt needles:only and to cause them to be
placed in a, position to be engnged by ‘the
stitch forming surfaces of 'the, aforesaid
cams at each reciprocating movement. Dur-
iqﬁ' the knitting of the foot, therefore, where
different colored threads are employed, the
short butt needles are acted. upon by one of
the main and one of the supplemental cams
while the long butt needles are operated
u{)on by the other main and. the other sup-
plemental cam, the thread guides, as previ-
ously stated, being located one ‘between .one
mnin and: one supplemental. cam, and: the
other between the.other. main and the other
supplemental cam,. - For knitting the. foot in
yarns.of different colors two thread. guides
are employed. adjacent to one.pair of cams,
said-guides carrying threads of different col-
ors, and being shiftable in. position, .o, that
cither. .can. deliver its. thread to. the: exclu-

“threads at;each operation are:provided. with

60

- long: butts and are located at the ends of

the’ group- of “long butt needles, and are,

1,040,183

therefore, brought at the end of each recip-
rocation into engagement with the picker
finger which operates in the usual way dur-
ing the widening and narrowing, and are
thereby drawn down so as to engage the
stitch forming surfaces of the main and
supplemental cams which operate during
this period upon the short butt needles.

A very neat seam is {formed where the
different threads adjoin by using one needle
only to act at each operation on both
threads, and in view of the fact that, in the
Hemphill machine the picker finger is so
adjusted as to act on two needles at once in
bringing them down into the path of the
cams, a special needle having a thickened
butt is employed at each end of the line of
long butt needles, so that the picker finger
wi]ig act on that needle only, instead of on
two adjncent needles.

In cases where it is desired to make the
seam with a line of white stitches in the
black; and a line of black stitches in the
white, one of the long butt needles can be
interposed between the last two short butt
needles at each end of the line thereof, the
interposed needle being the one, in this case,
which acts on both threads, being moved
into the path of the short butt needle cam
by the picker finger: )

Figure 1.is an elevation, partly in section,
of a machine embodying the invention, with
the main supporting base omitted; Iig. 2
is a similar elevation, taken on a plane at a
right angle to that of Fig. 1; Fig. 8 is an
elevation of the machine taken from the side
opposite to that shown in Fig. 2; Fig. 4 is.a
plan view, partly in section; Fig. 5 is a
similar plan view showing the parts in a
different position; Fig. 6 is.a developed view
of the cam-ring, showing the position of
the necedles during the circular knitting
operation; Fig. 7 is a plan view, partly in
section, of the parts shown in Fig. 7; Iigs,
8 and .0 are views corresponding to Figs.
6 and 7, showing the position of the needles
relative to:-the cams during the two-color or
“split foot ” knitting. Figs. 10 and 11 are
views .corresponding to. Figs. 8 and 9, but

‘showing the cam ring as having traveled a

sufficient distance to cause the operation of
the picker finger on the suture needle; Figs.
12 and 13 are views corresponding to Figs.
8.and 9 showing-the action of the needles
during the slﬂit foot. knitting when the cam
ring is:traveling in a direction opposite that
indicated in Figs. 6 to 11.

..As, previousl
shown as embodied in'a machine of the type
shown and, described in the Hemphill pafent

.| .above, cited, the needles being contained in

vertical, grooves formed in the vutside of a .
needle .Qg inder 1, the said needles consisting
of long butt needles 2 and short butt needles

'8, the long butt needles occupying substan-
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tially one-half of the needle cylinder, and
the short butt needles occupying the other
Lalf.

In the preferred construction shown in
the plan view (Fig. 4) the last long butt
needle at each end of the row is a sepcial
necdle provided with a wide hutt, the pur-
pose of which will be hereinaiter described
in cennection with the description ¢f the op-
eration of the picker in form
wlied split foot.  The machine is provided
with a rotatable cam-ving 4 which has cams
to operate on the buits of the needles, the
said rving being mounted and constructed
substantially as in the Hemphill machine,
and arranged to be given a rotary er recip-
reeating movement through a gear wheel 5
which is mounted on a shaft 6 which is ar-
vanged to be votated or reciprocated through
the agency of gears 7 and 8 which ave free
to rotate on the shaft but are adapted to be
connected one at a time with the shaft
through the agency of a sliding clutch mem-
ber 9. The gear 8 is provided with a driv-
ing pulley and is continually in mesh with
a rotating gear 10 having a bearing at 12,
Fig. 2. The other gear 7 is in.mesh with a
recinroeating segment 13 pivoted at 14 and
connected through a link 15 with a wrist
pin 16 on the gear 10. The gear 8 and the
gear 10 are votated continuously while the
machine is in cperation, and the gear 7 is
reciprocated continuously through the seg-
ment 13, g0 that by shifting the clutch 9,
the shaft 6 avd the cam ring 4 will be ro-
tated or reeipreeated in vesponse to the
movement of the gear to which it is clutched.
The above censtruction is substantially the
same as ihat deseribed in the Hemphill pat-
ent, above cited, and dees not enter into the
pregent invention. For the cireular knit-
ting operation, the machine is provided with
the main cams 17 and 19 which are fixed
with relation to the needle evlinder and are

‘sn positioned that -during the rotary knit-

y aperation the left hand stitch forming
surfaces of these cams operate en all the
needles, as clearly shown in Fig. 6, g0 as to

- knit two courses at each revolution.

Adjacent to the cams 17 and 19 are thread
ouides, the thread guide 42 being located
near the cam 19, while the two thread guides
50 and 51, which are capable of being shift-
ed gothat threads of different colors can be
delivere! teo the needies at that peint, are
loeated near the eam 17, Tn the normal op-
cration, during the retary. knitting which
forms the leg of the stocking, threads of the
same color.are delivered through the thread
guides. so -that the leg is of one -color
thrasigheat, During the knitting of the heel
and toe, the chort butt needies only are em-
ploved, and the Iong butt needles are put out
of operation at this time through the agency
of switch cam surfaces formed on the main

ing the so- |

|
i

-
L» 4

knitting cams, in conjunction with similar
switch cam surfaces formed on supplemeatal
cams 18 and 20 which, at this period of the
operation, are moved toward the needle cyl-
inder so as to engage the needlds as the cam
ring reciprocates.

The machine is further provided. with
means for changing the level of one set of
needles with relation to that of the other at
this period in the cperation, so that the
switeh cams which ave associated with the
stitch foriring cams are capable of operat-
ing selectively on the leng and short butt
needles. : -

As chown in Fig. 6, the inclined planes
formed in the cam ring up which the needles
ride after they have been drawn down by
the stitch forming cams, terminafe in »
ledge, a portion of which always underlies
the butts of the long butt needles, there be-
ing, however, a secondary portion indicated
by the reference numeral 253, which is cut
away to allow the short bhutt needles to re-
main at a lower level during the travel of
the ring. In the rotary knitting operation,
the short butt needles are guided to the
upper level by means of an elevating switch
252, the inclined surface cf which projects
across the cut portion. of the ledge ana ex-
tends upward to ‘the top of said ledge.
‘When, however, the change i to be made
from rotary to reciprocating kuitting, the
said switch 2592 is withdrawn or lowered. as
shown in Fig. 8, and the short butt needles,
in the final movement of the ring, are only
carried to the level of the portion 233 of the
ledge, so that they stand slightly below the
level of the long butt needles which are cay-
ried upward to the upper level regardless
of the positien of the switch 252,  When,
therefere, the cam ring starts in the di-
rection opposite to that indicated by the ar-
row in Figs. 6 and 8, the long butt needles
ride over the switeh cam surface 170 of the
main cam 17, while the short butt needles
pass under the said surface, as indicuted i
Fig. 12, the cam 17 having an inclined re-
cess 171 «and being spring pressed against
the needle cylinder so that it can yield and
allow the short butt needles to.pass across
its face without being moved away from the
level in which .they stand (see Fig. 12).
This operaticn citrries the long butt needles
entirely above the stitch forming cams, but
the short butt needles are bronght into en-

gagement with the stitch forming surface

182 of the adjacent supplemental cam 18, as
shown in Fig. 12, so that they are caused to
knit during that movement of the cam ring.

“When the cam ring moves in the apposite

direction, the short butt needles travel across

the face of the supplemental com 18, and are .

caused to knit through the operation of the_
stitch forming cam surface 173 of thé main
am 17. Throughout this part of the opega-
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tion there is nothing in the path of the long
hutt needles which are moved upward out of

“the way by the cam surfaces 170 of the main

cam 17 as the cam ring travels in one direc-
tion, and by the cam surface 200 of the sup-
plemental eam 20 as the cam ving travels 1n
the opposite direction, so that they are ren-
dered 1noperative, as is usual in this type of
machine. _ .
Tn order to prevent the main cam 19 and
the supplemental cam 20 from operating on
the short butt needles during this part ot the
operation, said cams are provided with
gwiteh cam surfaces 191 and 203, respec-
tively, which are below the switch cam sni-
faces which act upon the long butt needles,
but Ye in the path of the short butt needles.
These surfaces lift the short butt needles
so that they pass over the stitch-forming
cams, as shown in Fig. 10, and are restoved
to. their lower level where they will be
properly acted upon by the cams 17 and 18,
by the nnder surfaces of the loug-butt switch
cams 190 and 200. During this part of the
operation, the picker finger 28 acts in the

normal way upon the short butt needles for

the narrowing and widening.

When the split foct is to be knit, it s
necessary to bring the long butt needles nto
operation and to cause these needles to op-
erate on one thread while the short butt
needles operate on another thread. Tf, for
example, the foot is to be black and white,
the thread guides 50 and 51 are shifted-so
that the white thread, for example, is. de-
livered to the short butt needles.in place of

the black thread which was employed in

knitting the double course leg. At the same
time, the thread guide 49, which is arranged
to deliver a black thread remains in position,
and it is only necessary to bring the other
cet of needles, that is, the Tong butt needles,
into operation to knit the other thread in the
foot. To operate the long butt needles, the
main cam 19 and the supplemental cam 20
ave employed, the operation being as fol-
lows: As previously deseribed, the long butt
needles, up to this period, have remained «t
the upper level without movement during
the knitting of the heel which is accom-
plished by the action of the short butt needles
only. To bring the said long butt needles
into operation during the knitting of the
foot, a supplemental cam 30 having inclined
sirfaces 301 (Tig. 8) is empleved, the said
cam being moved inward toward thecam
ring a distance sufficient to engage the long
butfs, but not to engage the short butis
which travel across the face of said cam, as
clearly shown in Figs. 8 and 10. In the re-

ciprocating movement of the camring, there;-

fore, the long butt needles which stand at
the level shown in the middle part of Fig.
12, ave engaged by the surface 301 and ¢ar-

1,040,183

they arc engaged by the stitch forming cam
surface of the supplemental cam 20. When
the eam ring moves in the opposite direction,
the long buit meedles arve correspondingly
brought down so as to be engaged by the
stiteh forming cam surface of the main cam
19, so that the said veedies knit on thethvend
which ig delivered through the guide 4% at
sach reciprocation. The short bubt needies
continue knitting on the thread delivered to
them, as previously deseribed in commection
with the knitting of the heel and toe, with-

' cut being afféeted by the cams 19 and 20 be-

anse they travel acrvoss the same, being
cleared by the surfaces 191 and 208, and not
being affected by the cam surfaces 301 In
‘the same way, the long butt needles ave eav
ried upward to the top of the cam ledge,
that they ride over the switeh cam surfaces
180 and 170, according to the direction of
movement, and are, therefore, not acted upon
by the stitch forming cams 17 and 18. The
suture needle ovr needles, however, which
operate twice, that is, once on each thread at
every course; ave acted upon at this period
by the picker finger, as clearly shown in
Thgs. 10 and 11, As will be seen from these
figures the last needle in the line of long butt
needles is engaged by the picker finger and
drawn down thereby, so that it joins the
short butt needles in their knitting opera-
tion, as clearly indicated in Fig. 10. The
suture needle, however, at the end of this
single operation, is restored to its normal
level, because its butt projects over the top

- of the ledge, regardless of the position of the

switch 252, thereby being placed in position
to operate normally when it reaches the

“main and supplemental cams 19 and 20.

_The pattern mechanism which controis
fhe operation of the supplemental cams 18
and 20 may be deseribed as follows: A sta-
tionary cam surface 21 is mounted on the
frame. of the machine and js capable of
standing in two horizontal planes, being
shifted from ‘one to the other through the

_action of the pattern mechanism which will

e hereinafter more fnlly described. This
cam lies in thie path of a lever having three
arms 22, 23, 24, the arm 22 being connected
with a slide 25 ahich has upon it two cam

" surfaces 26 and 27 which act on projections

181, 201, connected with guides for.the cams
18 and 20, which eams are normally spring-
pressed toward the needle eylinder by means
of spifal springs 182, 202. At the time of

thé shifi from circular knitting to 'recipro--

cating kriitting, the cam surface 21 is moved
downward into the path of a projection on
the arm 924,-so that the said- projection

"strikes the camn surface and is moved from

the pr-ition shown in Fig. 4 to the position
shown in Fig. 5, carrying with it the slide

95, and releasing the cams 18 and 20, and

vied downward thereby to a position where ' the projections which control ' them slide
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dowu the inclined surfaces 26 and 27 in the
member 25 allowing the cams to come into
close proxiniity with the needle cylinder so
as to act on the needles, as hereinbefore de-
scribed. ‘

The shifting cam 18 is substantially the
same as the shifting cam shown in the
Hemphill patent above veferred to, the said
cam and the cam 17 having upper inclined
surfaces 180 and 170, vespectively, which en-
gage the long butt needles during the vecip-
rocating operation, and move them upward
to the position shown in Fig. 8, so that they
are not engaged by the cam snrfaces 188 and
173, In this way, the leng butt needles are
put out of operation during that portion of
the reciprocating knitting which forms the
heel and toe. The same cams, however, are
caused to operate upon the short butt nee-
dles so as to cause them to knit during this
part of the operation. When the shift is
made from the circular knitfing to the re-
ciprocating knitting, the switch 252 is low-
ared, as shown in Fig. 8, so that the short
butt needles 3 do not run above the level of
a supplemental ledge 250, and are, therefore,
slightly below the cam surfaces 170 and 180
which operate on the long butt needles,

In order to permit the short butt needles
to pass the cams 17 and 18, the said cams
ave provided with recesses 174 and 184 hav-
ing inclined walls which engage the ends of
the short butts whereby the cams are pushed
out of the way against the stress of the cam
springs shown. in Fig. 7, thus allowing the
shert buits to pass behind one cam and be
engaged by the knitting cam surface of the
other, according to the direction in which
the cam ring is meved. The cams 19 and 20
do not enter into this part of the operation
at all sivee the fouy butt needles stand
wholly above thess came, while the short
butt needles ave acted upon by the upper

cam snvfavces 191 and 203, and  thereby

cavsed to elear the knitting cam surfaces be-
Jow.  After clearing these surfaces, the short
butt needles are restered to position to be
acted en by the eams 17 und 18 through the
ngency of the wnler suvfaces of the cam pro-
jertions 199 and 200, The shost butt needies
then continue to knit at each veciprocating
wovement of the eylinder in the usual way.

The cam 30 is shown as mounted on the
end of a rod 31 having a bearing in a block
32 on the cam ving, there being a spring 83
interposed between the bearing and the cam
teading to press the said caw into ifs opera-
tive position with relation to the needle cyl-
inder, The bearing wember is provided at
its outer end with two projections 34 which
cadperate with a rotavy eam member 35 hav-
e e poean grooves 36 (Fig. 5) and shal-
low cxm grooves 37, Fig. 4, at a right angle
to. e eam vod 31 projects through
wr suenaber 35 and is provided with a

S

Lead or shoulder 88 at its outer end, so that
the spring 33 tends to hold the cam member
35 in engagement with the cam projections
34, It will be seen from Figs. 4 and 5 that
if the cain member is rotated a quarter turn,
it will be pulled outward througl: the oper-
ation of the cam surfaces 36, from the pusi-
tion shown in Fig. 4, to. that shown in Irig.
5, after which it will be held by the shallow
cam grooves 37. Thus, a quarter turn of the
camx member 35 will withdraw the cam 30
from its operative position while another
quarter turn will restore it thereto. In
order to operate the cam, therefore, the cam
member 33 is provided with four radial
arms 39 any one of which is adupted to be
engaged by a movable projection 40 shown
as a finger meunted on an arm pivoted at 41
on the frame- of the machine, and connected
by means of a link 49 with a lever 43 pivoted
at 44 and connected through a link 45 with
a lever 46 (see Tig. 1) pivoted at 47. The
said lever engages at its lower end with a
am wheel 48 which is under the eontrol of
the pattern chain, as will be hereinafter de-
scribed, the said cam wheel being adapted
to make a portion of the rotation at the
right time so as to oscillate the lever 46 and
move the finger 40 into and out of the path
of one of the radial arms 39, on the cam
member 335,

The operations of the machine, as thus far
described, will be best understood by refer-
ence to Figs. 6 to 13. Referring to Fig. 6,
which indicates the cam ring and the needles
in their positions relative to each other dur-
ing the ordinary circular kni tting operation,
the long butt needles 2 and the short buti
needles 3 are shown as standing at substan-
tially the same level, and being lowered and
raised to perform the knitting operaticn by
the stitch forming cam surfaces of the main
cams 17 and 19, as they travel centinuously,
in the direction of the arrow. The thread
guides 49, 50 and 51 ave carried by the cam
ring and located, as shown in Trig. 6, adja-
cent to the knitting cams, the guides 49 and
50 being arranged to carry threads of the
same color, the guide 51, which carries the
thread of another color, being withdrawn
from the path of the needles during the cir-
cular knitting operation. With. the leg of
the stocking being knit in a solid color,
therefore, the knitting is carried on simul-
taneously at two points, so that two courses
are knit at each revolution. When the shift
is to be made into the heel, the thread guide
50 is withdrawn, and the thread guide 51
moved into position to deliver the thread of
another color, preferably white, the shift at
the same time being made from the circular
to the reciprocating operation of the cam
ring, as previously described. At the same
time, the supplemental cams 18 and 20 are
allowed to move toward the needle cylinder
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into operafive position through the agency
of ihe siide ”o and in the reciproe ati
movements o‘l’ the ring, the switeh cam -
Aaces 170 and 180 of U W eams L7 and 18, and
e switeh eam surfaces 190 and “(”’) of the
20 engage the butts of the i(m
bt needles and lrow all of the leng | w!
Hes. upward beyopd the influence of the
itting cams (gee Figs. 10 and 12). '.1 b
switeh :.‘7 iy also maved from the po,‘ ey
shon ig. 6 to that shown i Fig. 8, so
Hlm in the mbb fnovemen
it Ahe divection of the arrow in these fic
ures, the short-huth needles 3 will not be 11
ed bovumz the level shown n g Ag the
cam ving travels in the opposite divection,
theu Fovo, beginving the recipu seating mo-
nun the ,shmt bt needles will be bm(m {iie
switeh cam surfaces 170180, 199 and 200, so
‘lm* whea the cam ring hegins to 1"\('11\10('1&‘
and makes ity first mos vement ju the divee
fion of the arvow, Fig 12, the ﬁnmi Mli‘
numm will 'Hhx across the face of the cam
7 and be engaged by the gtiteh forming
surtace 183 of ulx‘ enm 19, and eaused to it
at that poini. In the refurn movement of
the eam rine, the (.1,(,] + Lt neadles witloide
across t’ho e of the ean 18 and be cansed
to knit by the stifch forming cam surface
173 of the cum-17. AL the same umn, the
SN ‘i(]» cuin surfaces 191 and 203 of the cams
it 20 will engage the sbort butt needles
and equse them to vide over
the nnder surfaces, however
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normal knitting operation through the ac-
tion of the cam 19, and with the others has
been thrown upward out of the path of the
short butt knitting cam 17, by means of the
clearing cam surface 180. It is, however,
engaged, as shown, by the picker finger
which travels with the cam ring, and in ar-
resting the movement of the picker finger
carries the said finger down the cam sur-
face 280, the finger thus drawing the needle
22 down to the level of the short butt needles
as shown in Fig. 10 so that it will knit there-
with under the influence of the cam 17. The
long butt needle at the opposite end will be
operated in the same way during the move-
ment in the reverse direction and brought
into engagement with the stitch forming
surface of the supplemental eam 18, so that
a double stitch 1s formed where the two
threads adjoin, making a perfect union be-
tween the two. B}

The cam wheel 48, through which the cam
30 is operated, is also arvanged to operate
the knilting cams 18 and 20, sud for this
purpose is provided with a cam surface 52,
adapted to operate onl one end of the lever
53, pivoted at 54, the other end of said lever
supporting a rod 55, to the upper end of
which is fastened the cam surface 21.

The shifting of the various cams above
described is ~accomplished through the
agency of the pattern chain 56 which is op-
erated by a ratchet 57 and pawl 58 carvied
by the segment member 13, these parts being
omitted from Fig: 3, since they form no part
of the present invention and would tend to
ohscire the new parts which are best shown
in that figure. The paitern chain is sub-
stantially like that used in the prior Hemp-
hill construction having at proper intervals
cam projections 59 which operate upon the

_lever 60, having a surface 61 which now-

45

50

“rotary to rveciprocating. Iu

55

60

86

mally supports the pawl 62 reciprocated by
the segment member 13, out of engagement
with the teeth of the cam driving ratchet
wheel 63. The said ratchet wheel is adapt-
ed to operate a shifting member 640 which
operates the clucch er 9 which has
been previously deserihe! o operating to
change the movement of t am ring from
sent con-
straction, this change takes place only once

-

during the knitting of a complete stocking,
bl feal Ru-b)

since the reciprocating movement of the cam
ring is continued throughout the heel, foot
and toe.

When the shift from circular o recipro-
cating knitting is to take place, one of the
ings 59 will tip the lever 60, as kest shown in
Fig. 3, thus lowering the surface 81, so that
the pawl 62 can operate the cam driving
ratchet 63. Just before the shift to recipre
cating knitting, the kniitling eams 18 wnd
20 are arranged to be pushed into operu-
tive position, and thiy is accomplished by

7

rotating the cam wheel 48. For this pur-
pose, the lever 60 is provided with an up-
wardly prejecting hook 64 which engages
a Iink 65 connected with a lever 66 which
lever is pivoted at 67, and adapted to sup-
port a pawl 68 which operates on the eam
wheel 48 when said pawl is allowed to drop
into engagement with the ratchet teeth 69,
so that the cam surface 52 is votated away
from the end of the lever 53, thus allowing

the cam surface 21 {0 drop and to operate -

the knitting cams 18 and 20, as previously
described. The shift from rotary to recipro-
cating knilting is produced, therefore, dur-
ing the reciproeating movement of the mem-
ber 13 in one direction, while the cams 18
and 20 are operated through the reciprocat-
ing movement thereof in the opposite dirce-

‘tion.

The additional cam 30 which has been
previons!y described as adapted to control
the long butt needles during the knitting of
the foot, remains in ifs operative position
throughout the knitting of the leg althongh
it performs no function during that prt
of the operation and must be removed from
the path of the long buatt needles at the be-
ginning of the heel, vestored at the end of
the heel, apd again moved out of the way
at the beginning of the toe. The operation
above described follows the shift.from vo-
tary to reciprocating knitting, and, for this
purpose, the pattern chain ix provided with
additional projections 70 which are in a
different plane from the projections 39, and
arranged to engage a projection 71 on the
lever 72 pivoted at 73.

The projection 71 lies under the end of the
lever 66, se that as the projection 70 reaches
the said projection 71 it will rock the lever
66 and lowex the pawl 68, causing the lever
46 to operate in the manner previously de-
seribed, so as to shift the cam 30.

The needle-level conirolling switeh 252 is
controlled simulianeously with the supple-
mental cams 18 and 20, through the agency
of the slide 25. As shown in Figs. 7 and
9, the seid slide is provided with a cam
surface 251, which coliperates with a pro-
jection 254 from the switch.
ment of the slide from the po-
in Fig. 7 to the positien shown in Fig. 9,
the projection rides down the inclined cam
surface, and the switch drops te the lower
level. When the slide 25 moves in the
opposite direction to withdraw the supple-
mental cams, the switch 252 is lifted, so
that all the needles rige to the same level.

What we claim is: :

1. In a knitting machine, the combina-
tion with a needle cylinder provided ith
a set of long butt needles and u set of shoxi
butt needles; of a cam ving; means for pro-
ducing a rotary and reciprecating move-
ment of said cam ring; a main cam fined

In the move-~
on shown.

70

S0

Lo
&

100

110

115

130




1,040,183

with relat '-’;0 said ving and havin g at one 1 ing said su )plen ental cans into operative
qi@e 8 orming cam surface, a velation with Lhe cylinder at the beainning
the o switch of the rnupnﬂwhnﬂ miovement 3 and menig
means 101 ct,‘u;ﬁma‘ the level for changing the level of one set of needles

5 needles with \“Lmhon to that | with relntion to that of the other af the 7o
when the motion of the cam ring {anie time,
from rotary to reciproca ting, whereb) Tn a kpitting machine, the combination
nt—edles of one set are weted Upon i‘v" sald the needle eylinder pmnmJ with sets
gwitch cam strince to the (5"*1\13.011 of the | of and short butt needles; of noeus

10 ofther; a m])pl mental cam similar to .lv’ nadn kmitting eam fixed with refa- 75
main eam, but having the stitch {orming suid cam ving and having o sbiel:
and switeh eam surtuces oppositely di cam swrbface in the pah of the
posed; and means for moving said supple- | i adl the noedles; fwo switch e
mental cam into operative pogl(mu with vela- Wb A Z‘.- » anpasite da:’-: of =nid

15 tion to the needle eylinder when the move | enm on di fte ' ; i
ment is changed ll')m rotary to vecipro- | the level of
cating. Dlation to that of

9 The combination with the needle eyl i (he moversent

nder 'plf‘vide(l with a set of Tong buit | fvam rofavy to ting, \

99 needles and a et of short butt needies; of » Eswiteh CHE op crabe seler U\’(‘l‘\f oneo8s
catn rin 10‘71(1(30 with two main cang and | the lon fl shart hott needles: a supple-
a thread g aide adjacent to each of snid cams, | vmuhl CRIN COVTESHONN ding Lo said maiu can
each of said main cams havine & stiteh | an v ity st (»h For m;»: and switeh
forming cam surface al one i the | cam suy E s GPPOS isposed; and sn-

oy divection of votation, and switeh cam s | :':2!;( 3t 'wm-] T J\"uh the anain 90
faces ab the opposite side on fhﬂmm‘t lovelss | and s :mmmw[(d ay cvi mhom.;w l

:’ ! i 1l

supplemental cams adjncent to said n».\m
aIns, aw(H erng :3:0\1(1:%{ with similar stitel

h e m sur 1“(’“\ but fwmm-

,Ly d'.}' 1 1g the leved

ot £ne wliGl'x bulu !;0(“(J,ik‘7 mth relation i

the level of the long buit Il(‘(‘“(“) when
the movement of the cam changut
from ,e rotary to a Te lpl(‘( ] movernent,
whereby said long and short 'uu t nea h“\ "

> selectively contr olled by the swilel n
gurfaces: and means for woving ’~’ up-
yklmcmai eams into operative relation to
the needle eviinder when the movement i

4o changed, wh woreliy the sareadapi-

ad to operate se )(w\vl\' doving the wove-

ment of the cam ring iy ea eh divection.

5. The conbinati G the needle eyl
er previded 'n'f ' i
Ht>~ and wowet o

ring ,n‘m

s;il'rfnw.~
S),dc [ESRINLS
KN N o 1
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‘th\’l ¢an

50 n\‘“d'm ak
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their hH ;:mf:\,z o v_;fmtolv dis-
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main avd sapplemental came.
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et \jn_'mu!s:l at ooe side with o down-
Qv dnctined snrface adapted to engage 126

s needles daring the roluvy meve-

ment of the cam ribg, and ab the oppasile

side  with an upwardly inclined ’~‘l‘11'i"u'v

adupted 1o cngage the fong butt needles only
! ¢ movement in H)e o >1m51w direc- 12,

a supplemental can adjacent (o
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draw down a needle raised by the upper in-
clined surface of one of said cams into posi-
tion to be operated upon by the lower © -
clined surface of the other cam.

7. The combination with a needle cylin-
der provided with a set of long butt needles
and a set, of short butt needles; of a cam
ring; means for producing a rotary or re-
ciprocating movement of one of said parts
relatively to the other; main cams provided
at one side with stitch-forming surfaces
and at the opposite side with switch-cam
surfaces on different levels; a cam ledge
having upwardly inclined surfaces to lift
the needles after the stitch-forming opera-
tion, the surface of said ledge having two
levels, the upper of which is separated from
the cylinder sc as to be erigaged by the long
butt needles only: an elevating switeh to
carry the short butt needles to the upper
level during the rotary movement: and

means for removing said switch when the

change is made to veciprocating movement,
whereby the needles stand at different levels
and ave selectively contvolled by the switch
cam surfaces.

8. The combination with a needle cylinder
provided with a set of long butt needles and
a set of short butt needles; of a cam ring;
means for producing a rotary or recipro-
cating movement of one of said parts rela-
tively to the other; a main eam provided at
one side with a stitch-forming surface, and
at the opposite side with a recess, the face
of the eam in said recess being inclined in-
ward toward the needle-cylinider; means for
yieldingly holding said cam in its operative
position, whereby a needle butt entering the
recess will move the caim away and travel
across the face of the eam, the camn then re-
turning so that its slitch forming surface

. Is restored to operative position; an elevai-

45

55

60

ing switch snrface above soid recess; a = -
plemental cam corresponding to said eni,
but having its stiteh forming and switeh-
camn surfaces oppositely disposed : mesns for
moving said sapplemental cuin into opera-
tive position when the reciprocating move-
ment. begins; and wenns for changing the
level of the long and short hutt needles ag
the sametinie; wherchy the elevating switeh-
surfaces of said cams clear the leng bntt
needles and prevent them from knitting,
while the short butt needlés are operated
by the stitch-forming surfaces of said eams.

9. The combination with a needle cylin-
der provided with a et of long butt necdles
and a set of short butt needlos; of 4 eam
ring; means for producing a rotary or recip-
rocating movement of sne of said parts reia-

tively to the other; a main cam provided ai |

one side with a stitch-forming surface. and
at the oppesite side with a rocess, the face
of the eam in said recess being inelined in-
ward toward the needle-cylinder; means for

yieldingly holding said cam in its operative
»osition, whereby a needle butt entering the
~ecess will move the cam away and travel
across the face of the cani, the cam then re-
turning so that its stitch forming surface
is restored to operative position; an elevat-
ing switch surface above said recess; a sup-
plemental cam corresponding to said cam,
but having its stitch-forming and switch-
cam surfaces oppositely disposed ; means for
moving said supplemental cam into opera-
tive position when the reciprocating move-
ment begins; means for changing the level
of the long and short butt needles at the
same time, whereby the elevating switch-
surfaces of said cams clear the Iong butt
needles and prevent them from knitting,
while the short butt needles are operated by
the stitch-forming surfaces of said cams;
and a picker-finger located between said
cam to raise and lower the short-butt
needles: for narrowing and widening.

10. The combination with a needle cylin-
der provided with a set of long butt needles
and a set' of short butt needles; of a cam
ring; means for producing a rotary or re-
ciprocating movement of one of said parts
relatively to the other; » main cam provided

at one side with a stitch-forming surface,

and at the opposite side with a recess, the
face of the cam in sald vecess being inelined
inward toward the needle-cylinder; means
fer yieldingly Telding said eam in its op-
erative position, whereby a needle butt en-
tering the recess will move the cam away
and travel across the face of the cam, the
cam then veturning s that its stiteh form-
ing =urf
an clevating switeh surface above said re-
cesst o supplemental cam correspending to
soad cam. but having its stitch-forming and
switch-cam snrfaces  oppositely  disposed ;
means for moving sald supplemental cam
into operative pesition when the reciprocating
maovement beging; means for changing the
level ot the tong and short butt needles at the
sene time, wheveby the elevating switch-sur-
facos id vans elear the long butt needles
aud prevent them from knitiing, while the
short bute ncedles are opernted by the stiteh-
forunue sorfaces of said cams; a picker-
inger foeared Delween said cams to raiss
and lower ihe short-hort needles for narrow-
ing ond widenine: o second main cam hav-
ing at one side two elevaling switeh eam
surfaces on different levels and at the op-
tto side a siiteh-forming eam surtace; a

spunding supplemental cam having its
tch e and stiteh forming surfaces op-
positeiv disposed s o depressing eam Jocated
beiwveer saud second main g

“ob wtrplemental
cuus awd means Tor moving sl devress-
ingeni tule the path of the long huit needles
oniv.

L1 The vcombination with the needle cyl-

wee s restored to operative position;
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" ing agamst the action of said spring, and names to this specification in the presence
- pr ovided with radial projecting portions; a | of two subseribing witnesses.

finger adapted to be moved into the path of AUGUSTIN GAGNI.
said radial projecting portions; and a pat- JOHN W. SHAW.
tern mechanism controlling the operatlon of |  Witnesses: ’

said finger. Lerraw J. Took,

~In testimony Whereof we have signed our Eprra M. BromLey.



