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UNITED STATES

PaTENT

—— e ——E L TELLLAL A W

JOSEPH A. BURLEIGI,

OF LACONIA, NEW IHAMPSHIRE,

OFFICE.

ASSIGNOR TO THE

PROVIDENCE KNITTING MACHINE COMPANY, OF PROVIDENCE, RHODE

ISLAND.

-NARROWING AND WIDENING MECHANISM FOR CIRCULAH-KNITTING MACHINES,

SPECIFICATION forming part of Letter.sl’a,tép.t No. 566,933, dated January 4, 1898,

Application filed Febru&rj 8, 1886, Rerial No, 578,547. (No m;:;d.el.) Patented in

England February 6, 1896, No, 2,756,

To all whom tf may concermn:
Be it known that 1, JOSEPH A. BUHLEIGH

a citizen of the Umted States of America, re-
siding at Laconia, in the county of ZEelknap,

in the State of New Hampshire, haveinvented

certain new and useful Improvements in Nar-
rowing and Widening Mechanisms for Circu-
lar-Knitting Machines, (for which I have ob-
tained a patent in Great Britain, No. 2,756,
dated February 6, 1896,) of which the follow-
ing is a Spemﬁcamon |

Thl% invention is herein illustrated as a,p—
plied to a circular-knitting machine for the
knitting of stockings and socks in which the
knitting 18 performed by.a circular series
of needles which are moved up and down in
vertlcal groovesin the needle-cylinder under
the actlou_ of the cams on the cam-cylinder,
which encircles the needle-cylinder, the knit-
ting of the tubular portion of the work con-
s-bimting the leg and foot being performed in
continuous circular courses by all the nee-
dles under a continuous rotary motion of the
cam-cylinder, and the pouch-knitting for the
formation of the heel and toe being performed
in arc-shaped courses by a part of the nee-
dies under a reciprocatory motion of the cam-
cylinder. When the work has been com-

pleted 1n the knitting of a stocking to a point-

where the pouch-knitting begins for the for-
mation of the heel and toe, a number of the
needles, usnually one-half of the circular series,
are at once thrown into inoperative position
out of reaclh of the knitting-cams and out of
the path of the yarnand at the same time the
motion of the cam-cylinder is changed from
a continuous rotary to a reciprocatory move-
mendt.
tinues on the mneedles remaining in action,

about one-half of the eircular series, and a

needle at each end of the active series is
thrown into inoperative position at alternate
reciprocating strokes of the cam-cylinder, so
that each successive knit course isshorter by
one stitch than its preceding course, one
stiteh being dropped at one end of the course

and the fabric being thus gradually tapered
until the narrowest paint of the pouch is
reached, this being known as the ¢
50 mﬂ‘” Gpemtlon

Then the knitting operation econ-

narrow-
The cam-cylinder continues

to reciprocate, and the needles which were

thrown intoinoperative position ¢n alternate
reciprocating strokes of the cam-cylinder are
likewise brought back into action and the
successive knit courses are longer by one or
more stitches than 1ts preceding course, one
or more stitches being added at one end of
the course and the fabric being thus gradu-
ally broadened until the heel or toe is com-
pleted, thisoperation being known as *“*widen-
II]f}‘ 59

- The example herein given is a circular-
knitting machine in which during the widen-
ing operation two needles at each end of the

inoperative series of needles are pulled down

at once into active position and both utilized
in the current knitting course and one of said

needlesthrown back into inoperative position

in the next succeeding course and again

pulled down into operative position with the

next adjoining needle and utilized in knitting
the succeeding course. 'T'his operation pre-
vents a taut drawing of the yarn, as is the
case when a single needle 1s pulled down, and

1t also multiplies the stitches at the joints of
the heel and joints of the toe, so as to pro-

duce close work at these points. To ae-
complish this down-drawing of two needles
at once and the 1est0mhm1 of one needle
thereof to be drawn down with the next ad-
joining needle, it 18 necessary that the lifting-
cam be free to operate to lift out of action
one of the down-drawn needles while the
throwing-down cams are In operative posi-

tion.

The principal obj eet of theinvention inits

application to the elass of machines described

is to provide for the moving of two needles si-

multaneously into active position, a simple
and reliable mechanism which can be oper-
ated rapidly without breakage of the needles.

The general objects are to provide means

for holding a needle-engaging cam out of en-

gagement with the needles during its return
or inactive movement and to convenlently lo-
cate such means.

Iigurel of the accemp&n} ingdrawingsrep-
resen ts a sideelevationof a kni ﬁatmg-head enm-
bodying this invention, a portion of the cam-
cylinder being broken out to show the cams
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- broken out.
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therein and a portwn of the guard-ring being ! nphely the usual series of vertical groovesin

- the cam-cyhndel 1s moving toward the left,
- the view being taken just 1ns1de the cam- cyl-

IO

inder with the cams detached and looking to-
g, 31s asimilar dlaﬂlam-
representing the same parts when the cam-
| Fu:r 4
represents a plan of the circular series of nee-

ward the center.

cylinder is moving toward the right.

~dles and of the widening and narrowing cams

Is

N 1n connection therewwh the left half of said -
series being long butt- needles which are used |

~ onlyin continuous civeular knitting, the right

~ in pouch-knitting
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“below the studs of the needles.

half thereof having short butts which are

used in continuouscireular knitting and also

solid black) are more or less out of action.

~ Fig. 5 represents an elevation of a fragment
of the needle and'cam cylinders, showmm'the |
" right widening-cam and a fragment of the T-
shaped slide engaging said ecam and holding
I'ig. 6: represents a |

it in its lowest position.
similar fragment showmﬂ* the left widening-

cam held in its second pesﬂmn by eontaet |
with the projection on the sinker-ring, the

cam-hook being out of operative position and

resents a
needle cy111:1de1.5 showing the pivoted

assumes When its cam-hook rides in contact
with the studs of the passing needles. Fig.

3 represents a similar fragment of the cam
and needle eyh nders, Shownw sald widening-
cam 1n operatvive 130%1131011 1eady to engage the
studs of two needles at the right for b11nfrmﬂ'
them into operative 1:)051131011 Fig. 9 repre-
sents an elevation of a portion of the needle-

cylinder, showing the mechanism for releas- |

ing the w1denmﬂ -cams. If1g. 10 represents a
su:le elevation of said meehamsm detached.
Fig. 11 represents a plan view of the knit-
tmﬂ‘—hedd IFig. 12 represents a side eleva-
tlon of one of the short butt-needles. Iig.
13 represents a side elevation of one of the
long butt-needles.

The same reference-numerals indicate the
corresponding parts in all the figures. -

A knitting-head is mounted on a bed-plate
supported on the frame of the machine. This
knitting -head may be of any suitable con-
struction. As shown, it issimilar in its gen-
eral features to that 11111513rated and deserlbed
in my Patent No. 537,802, dated April 16,
15899, and 1t comprises a needle-cylinder, &s
200, an annular sinker-bed 226, encircling the

top of the needle- -eylin der, ar otar y cani- cyhn-'

der, as 240, adjusted in the needle-cylinder,
and a 1otm y sinker-cam ring, as 400, overand
encircling the sinker-bed. |

The need]e-—ey]inder 200 has on its outer pe-

Fig. 7 rep-
similar fragment of the cam and
right
“widening-cam in the third position “]11(311 it

IFig, 2 18 a dmwlam replesent-
- Ing a series of the short stud needles used in |
rpouch -knitting and the cams for operating

them during the widening operation when

, about one- fourth the eir- |
cular seriesr epresented in outline at theright |
“being those which are always in action: dur-

o ing kmttmg,whﬂe the others (indicated in

“dles, as 2
" studs 233.

posed between the beveled ends of
or formed integral therewith, and ‘two o
side cams 247 a,nd 248 are c11sposed justabove .
the beveled ends of said ribs and the inclined:
ends Of the V-Shaped' ca'm'

forming the loops of the stitches.

side cam 2-18, between it and the small

which the knitting-needles are dlSpOfaed 1n.&

‘circular series ;in the usual manner and in
which said needles are adapted to reciprocate
vertically.
‘more or less, have elongated studs 231 and

- About half the needles, as 230,

are disposed 1n a semicircular series, and the

other semieireu]m series is composed of nee-
o2, which are provided with shorter =
A spiral spring-band rests in the =

circamferential groove and serves to clamp
all the needles in the vertical grooves of the

cylinder and permits them to move up and
A ecircular series of mdm].]y--- |

down therein.
sliding sinkers 235 move in radial slotsin the

An inverted

:70“.5 

30

sinker-bed and play at their inner ends be- -
tween the needles, cooper atmfr there‘ﬁ ith in
| the knitting operatlon | -
The rotar. y cam-cylinder ‘?'1-0 1s provided on .
-1ts inner face at its lower end with a rib 245,
~which extends about three-fourthsof the d-is—- ,
‘tance around the cylinder and serves as a
shoulder or track for the studs of the needles
‘when the latter are in lowered position, the
‘ends of the rib being beveled.

Q0 o

approximately V-shaped fixed cam 246 is dis- N

said rib
ixed

T -

Tﬂ O plvoted latclllnﬂ‘-ean1s gaO fmd 291 &16-.
adapted to bridge :-the- spaces between - the

| These' ﬁxed side

100

lower ends of the fixed side cams 247 and 248

and the beveled endsof said rib. Disposed,
respectively, over the fixed cams 247 and 248
are two small fixed cams 252 and 253. An

automatic switch-cam 254 depends from a

stud on the inner face of the cam-cylinder
and is adapted to oscillate freely between the
adjacent ends of the two side cams 247 and
248. 'The cams described in this paragraph
constitute the ordinary stitch or knitting
cams for raising or lowering the needles in
Ordinarily
the moving parts of the machine are so ar-
ranged that in the continuous rotary motion
of the cam-cylinder 240 for the production of
circular fabric the movement is ‘‘against the
sun” in the direction of the arrow 1 in Figs.

5 and 4. Then the course of the studs of all
Lhe needles is from right to left of Fig. 3 on
the line 4 i ther e0f—to wit, off the nﬂht end
of therib 245, over the latch-cam 201, over the
fixed
cam 253; thence under the lifting-cam 271,
which is held up by the continuous circular
series of the studs of passing needles, the
lifting-cam 270 being in position of 16,513 as
shown thence afrmnst the automatic smtch-
cam .qu: which is swung by the needles to-
ward the left; thence downwm-d by the guid-
ing action of said switch-cam between the
fixed side cam 247 and the inverted-V-shaped
cam 246; thence upward on the other bev-

| eled end of the rib 245 and under the latch-
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cam 250 onto the top of said rib.
dles are thus raised and lowered in an ordi-
nary manner, and during sald raising and
lowering they codperate with a correspond-
ing number of radial sliding sinkers 255 and
form the connected loops hich constltute
the fabric.

~ Theforegoing description corresponds with
that form of knitting -

head which 1s ilius-
trated and described 1n my pa,tent heretofore
referred to. |

The present mventmn relates to that part
of the mechanism for the narrowing and
widening operation and may be embodied in

a knitting-head such as that just described ;

or any knitting-head for which it is adapted.
Before the pouch-knitting to form a heel or
toe, as the case may be, is begun the needles

230,having the long studs 231,comprising one- |

half of the circular series of needles, more or
less, are moved 1into inoperative position by
any suitable switch device—such, for in-
stance, as that numbered 260 in the patent
referred to.

* The narrowing mechanism may be of any
suitable construction.
herein shown, it comprises two narrowing-
cams 270 and 271, similarin general construc-
tion to those in the patent referred to, for
raising single needles to effect the narrowing
operation.
shanks, which are pivoted on studs 272 and
273 on the outerface of the cam-cylinder, and
play in slots in said cylinder.
rowing-camsrest normallyin therecesses 247’
and 248" in thefixed cams 247 and 248, Their
shanks are provided with weighted arms, as

274, which tend to hold the cams in said re-

cesses and yet permit them to swing freely
under the action of the needles. The cam
270 18 adapted byalip 276 or otherwise to en-
gage the stud of a needle, and the cam 271 is
adapted by a lip 277 or otherwise to engage
the stud of a needle. When either cam rests
in its recess, its lip is in position to engage a
needle-stud. Whenastudof aneedlestrikes
one of these cams, the cam is swung on its
pivot under the influence of the needle, and
the lip of the cam acting in turn on the stud
elevates the needle out of its knitting-path
into inoperative position. Asthecam swings
up it leaves the ordinary knitting-path free

for the passage of the studs of the succeed-

1Ing needles, and the studs thereof, passing
under the lifting-cam thus raised, serve to
hold 1t in elevated position until the working
portion of the current stroke of the cam-cyl-
inder is completed. 'Thusno separate mech-
anism isrequired for holding the lifting-cams
in inoperative position. In my patent re-
ferrved to these lifting or narrowing cams are
engaged by a mechanism for holdmﬂ‘ them
out of operative position when the W1denm o-
cams are operative, and they are pmmded
with teeth, which adapt them to be engaged
In this mventmn Such
teeth are omitted and the lifting-cams are al-

The nee- |

| needles at once.

YW hen consiructed as

These cams are attached to

These nar-

ways fr ee to gravitate into operative position
except as they are engaged by the Studs ot
the needles.

The needle-engaging w1demng—camg for
bringing info action during the widening op-
eration the needles which were thrown out
in narrowing are In the machine shown
adapted to engage the studs of two or more
Two small brackets 280 and
290 are attached to the outer face of the ro-
tary cam-cylinder at the upper edge thereof.
The widening-cam 300 at the left in the draw-
ings comprises a dependent oscillatory arm,
which is pivoted nearits upper end on a pivot
284, projecting through the bracket 280. This
arm is provided at its lower end with a fixed
stud 302, preferably integral with said arm,

which stud extends through and plays in g

slot in the wall of the cam-eylinder. Thein-
ner end of this stud is provided with a fixed
hook 303, which projects toward the left and
is adapted to engage the studs of two needles
at once. The upper surface of the stud is
rounded to adapt it to slide smoothly under

the studs of the needles when in position in

contact therewith. The upperend of the os-
cillating arm 1s somewhat broadened above
its pivot, forming lateral ears 304 and 305.
A torsional spring 296 on the pivot 284 tends
to swing the cam 300 in upward direction to-
ward the left. The arm, stud, and hook are

10'1dly united and are prefembly formed in
one piece of metal.

The cam 310 1s of a construction similar to
the cam 300, excepting that the hook extends
in the opposite direction. - This cam 310 com-
prises a dependent oscillatory arm, which is
pivoted near its upper end on a pivol 285,
projeeting through the bracket 290, an in-
wardly-projecting stud 3512 at the lower end
of said arm, and extending through a slot in
the wall of the cam-cylinder. Theinner end

~of this stud 1s provided with a fixed hook 3813,

which projects toward the rightand is adapted
to engage the studs of two needles at once at
the otherend of theelevated series of needles.

The cam 310 1s somewhat broadened at its
upper end, forming lateral ears 314 and 315.
A torsional spring 2987 on the pivot 285 tends
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to swing the cam 310 in upward direction to-

ward the right.

A T-shaped slide 320, having a vertical
slot in its shank or body, isadapted to move

| vertically on a fixed stud 522 on the outer

face of the cam-cylinder midway between the
widening-cams 300 and 310.
an outwardly-projecting toe 325. T'he outer
ends of the top of this T-shaped slide are
adapted to engage at once the ear 305 of the
cam 300 and the ear 314 of the cam 310. A
fixed bracket 330 18 attached to the cam-cyl-
inder and extends radially outward and then
vertically upward in front of the body or
shank of the T-shaped slide. This bracket

330 1s provided with a vertical slot 334, ex-
tending from its bottom to a point about mid-
| way of its height, and on its outer face on the

12Q

1ts shank has

123
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v+ . depressed said lateh shuts over said lever: other is free to act. = In the third position
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‘number of the radial sliding: sinkers. This |

sinker-cam ring is held on the flange 226 by

means of flanged lugs 401, 402, 403, and 404,

attached tothe flange of the cam-ring and pro-
jecting inward under the flange on the bed-
plate 226. Two radial lugs 405 and 406 are
disposed apart from each other in the usual
manner on the cam-ring and have adjustable
screws 407 and 403. When the cam-ring is
disposed on the needle-cylinder, the boss 244
on the cam-cylinder is between the adjusting-
screws 407 and 408, and during the rotation
of the cam-cylinder said boss engages one of
sald screws and causes the cam-ring to rotate

with 1t, and during the reciprocation of the

cam-cylinder said boss engages said screws
alternately and causes the cam-ring to recip-
rocate, sald ring remaining stationary while
the boss passes from one screw to the other.

1T'wo projections are disposed on the under

side of the sinker-ring 400 and adapted to en-

gage the tops of the widening-cams, being dis-
posed slightly nearer together than said cams,

so that when one projection engages one of
the widening-cams the other projection re-
leases the other widening-cam. These pro-
jections may be of any suitable construction,

and preferably they comprise two of the

flanged Iugs 401 and 402, which hold the sinker-
ring 1n position on the sinker-bed. attached to
the needle-cylinder. In the widening opera-
tion these projections serve to hold the nee-
dle-engaging widening-cams alternately out

slots in the cam-cylinder. |

The operation: In the knitting of the tubu-
lar fabrie in continuous circular courses by
continuous rotary motion of the cam-cylin-
der in the direction of the arrow 1 in Fig. 4
the studs of all the needles take the course
from right to left on line v y of Kig. 3, all
said needles being then in position for opera-
tion instead of a portion thereof being out of
operative position, as represented in said fig-
ure. In such knitting of the tubular fabric
the narrowing-cam 271 is in elevated position,
riding on the continuous circle of needle-
studs, - which constitutes a circular track
around the needles. 'I'he narrowing-cam 270
rests in the recess 247'. The widening-cam
30018 held by the clip 401 in the inoperative
position shown in said Fig. 3, corresponding
to the position of widening-cam 310 in Fig.
6, and the widening-cam 310 is in the posi-
tion shown in Figs. 3 and 8; but both said

widening-cams are inoperative, because they

are not required, and the the studs of the
needles are below and out of the way of said
cams. When apouchis to be knit to form a
heel or toe, the needles of the semicircular
series of long-stud needles 230 are moved out
of active position by the means hereinbefore
described or otherwise.. The motion of the

cam-cylinder is changed from a continuous
rotary to a reciprocatory movement, as de-
| seribed in my prior patent, or otherwise, and
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the T-shaped slide is made to engage both
the widening-cams, as indicated in F]h :
and hold them ininoperative position. When
the litting-cam 271 passes the right-hand end
of the Shm‘t—ﬁtud series of needles, 1t falls
into operative position in the recess 248’, the
path of the needle-studs being broken by the
elevation of the long-stud needles and the
cam-cylinder,beforereversing,carries the lift-
ing-cam 270 be} ond the right-hand end of the
short-stud series of needles. When the cyl-

inder isreversed, the lifting-cam 270 engages :

the short-stud needle at the right-hand end
of the short-stud series and lifts it out of

operative position, and the remaining short-

- stud needles pass under and hold up said cam
- 270 until all have passed under it, and then

20
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sional pivot-spring

it falls again into the recess 247, Asthe cyl-
inder continues to reciprocate the cams 27

and 271 act alternately upon opposite ends
of the short-stud-series of needles, raising
one needle at a time at each stroke in each di-
rection until the required number of needles
are raised out of action, and the knitting of
the gradually-tapered portion for the heel or
toe pouch, as the case may be, is completed.

The heel is half knit when the narrowing is

completed, and it may be assumed that at

this point the cam-eylinder is moving in the

direction of the arrow 1 of Fig. 4 against
the sun. The mechanism which holds the
T-shaped slide 320 in elevated position and
the widening - cams in their first and inop-
erative position is released automatically by
suitable mechanism, such as that described

in my paftent heletefme cited. Then the
spring 339 retracts said T-shaped slide and
When the widening--

releases said cams.
cams 300 and 310 are thus released by the T-
shaped slide 320, the left cam 300 swings up
a short distance under the action of its tor-
296 until it is arrested by
contact of its ear 304 with the projection orx
lug 401 on the sinker-ring 400. Thislug holds
the cam 300 in its second position, and con-
sequently its hooked stud 302 for engaging
the needles below the plane of and out of con-
tact with the studs of the ralised needles, and
at the same time the right cam 310, which is
in a position beyond the lug 402 on said sinker-

- ring, is swung upward under the action of

53

- 0o

its torsional pivot-spring into third position,
as shown in Fig. 7, and its hooked stud 312
then rests against the under side of the studs
of the raised needles and is free to spring
upward into operative position as soon as it
passes one end of this series of studs. The

cam-cylinder then continues to rotate in the

direction ol the arrow 1 against the sun for
the distance of a half-rotation, and during
this movement the lng 401 continues to hold

the left widening-cam 300 in. the second posi- .

tion. Then t’he cam-cylinder reverses and
moves in the direction of the arrow 2 of Fig.

-4, which is **with the sun,” and during the

tlme that the cam- cvlmder moves 1n thls re-

verse dir E‘Ltw:{l thrmwh ah arc equal to the | the point f and springs up under the tension

L1

| distance between the studs 407 and 408 the
sinker-ring stands still and the boss 244 on

the bracket 243 moves out of econtact with the
lug 407 and into contact with the lug 408.
During this part of the back stroke of the
cam-cylinder while the sinker-cam ring is sta-
tionary the left widening-cam 300 passes to
the left of and out from under the lug 401
and the right widening-cam 310 passes from
the rignt of the lug 402 under said projection
or lug and is swung thereby from third to
second position. Theleftwidening-cam 300,

which was held by the lug 401, when 1eleased
therefrom flies up under the action of its
pivot-spring into contact with the studs of
the raised needles at the rear, assuming the
third position. The cam- eylmdm contmues
on its back stroke, arrow 2, and the leff cam
300 rides under the studs of the needles until
it passes the rear end of the series of raised
needles at or above the point r of Fig. 4, It
18 then released from contact with the studs
of saldneedlesand swings up under the action
of its pivot-spring into the fourth or opera-
tive position, where its hook is in the plane
of the studs of theraised needles. The cylin-
der still continues on its back stroke, and
when the left cam 300 reaches the front end
of the series of raised needles at orabout the
point f of Fig. 4 its hook grasps two of said
needles, as shown in Fig. 2, and draws them
down into operative position, then releases
their studs, flies back into third position, and
moves in contact with the studs of the sue-

ceeding elevated needles at the front, as illus-

tratedin Fig.4. Duringthisback stroke of the
cam-cylinder the left lifting-cam 270, which
coaperates with the right w1demnﬂ* cam 310,

‘rests in the recess 247" untll it 1eaehes the rear

end of the depressed series of needies at or

about the point 7 of Fig. 4, and there coming

in contact with the stud of the last needle at
that end of said series lifts said needle out of
operative position, then rides over the studs

of the succeeding depressed needles,asshown

in Fig. 2, and on passing the last of said se-
ries at the front, at or above the point f, falls
of its own weight back into the recess 247
into operative position again. The eylinder
240 continues its back stroke, arrow 2, until
the boss 244 is again at the right. During the
back stroke the studs of the operafting-needles
pass from left to right on line o x of Iig. 2.
Then the cam-cylinder reverses and makes a
forward stroke in the direction of the arrow 1
against the sun, and the sinker-ring, as be-
fore, remains stationary, while the boss 244
passes from contact with the lug 408 into con-
tact with the lug 407, and during this dwell
the right w1demnﬂ-ca,m 310 is released from
eontact with the 1110* 402 and the left cam 300
IS again engaged by the lng 401. The right
widening-cam 810 when so released springs
at first 1nto second position under the studs
of the raised needles 230, and then it passes
off the front end of said series at or about
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- ofits pivot-spring into operative position, as. |
-~ shown in Kigs. 3 and 4.
- tinues on its forward stroke against the sun
1n the direction of the arrow 1; and the nar- |
‘rowing-cam 271 engages and lifts a needle at-
- one end of the series of depressed needles, as -
- shown at the left in Fig. 8 and at or abeut,‘
~ the point f in Fig. 4, and thence rides on the

- studs of the: sueeeedmw dep1essed needles.
10

- from right to left on hne 1/ 9 of Fig. 3.
baekwerd and forward strokes ar e_ repea_tedfz
S.-until all the short-stud needles which were |
- raised in mnarrowing are finally restored to-
operative position, two needles being brought |
- - into operative position at once at each end |
- of the series of elevated needles, one of said |

L ::2:_0

_ - - " 598,933

The right widening-cam 310 comes in contact
- with .‘-.-md pulls dewn two needles at one end
- of the series of raised mneedles, as shown at |

. .the right of Fig. 3 and at or ebeub the point
-~ rof. Flo' 4, . D uring this forward stroke the |
studs. ef the needlee enwaﬂed in knitting pass

"The-

-~ needles being raised on the next stroke and

.25

~-agalin breuﬂht down with the next adjoining
needle on. the succeeding stroke thereafter.

It is obvious that the order of knitting may

o -patt:erneehein-- used. " For instance, theknit—

ain 1‘6(311)1“0(3&1}111*3" COUTSES after-a sta,rt ef a

- ~few eircular counrses has been made.

SR Wlt,h ad  CaIm- Gyhl’ldel y: a1 _ .
“eam; and means for moving and heldmg--sasid' -'
cam outof engagement with the needles dur-.

40
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The construetlen and erranwement ef the--
:p'wts

may be altered: without a departur
from the scope of thisinvention. - - - -
J.claim as my invention—

ing its return or inactive movement.

2. In a knitting-machine, the combination
with a cam-cylinder, of a needle-engaging
cam, a sinker-cam ring, and means carried by
sald cam-ring for holding said cam out of en-
gagement w1th the needles during its return
mevement

3. In a knitting-machine, the combination
of a cam-cylinder, of a needle-engaging cam,
a sinker-cam ring, and a cam carried by said
cam-ring for heldmn' said needle- engaging
cam out ef en @aﬂ*ement with the needles dur-
ing its return movement

4 In a knitting-machine, the combination
of a e&m-eyhnder two needle-en gaging cams,
and means for moving and heldmﬂ' sald cams

out of engagement with the needles during

the return movement of each. |

5. In a knitting-machine, the combination
of a cam-cylinder, two needle-engaging cams,
a sinker-cam ring, and means carried by the
cam-ring for alternately holding sald cams
out of engagement with the needles duaring
the return mevement of each.

6. In a knitting-machine, the eemblna,tlen |
of a cam-cylinder, two needle-engaging cams,

a sinker-cam ring, and two cams earried by

sald cam-ring for alternately holding said |

The cylinder con- |

1. In a knitting- maehme the eombm&uen_-
of a needle-engaging-

needle-engagingeamsout of engagement with
the needles durmﬁ' the retmn mevement ef--
'.-'GEL(’.‘h o : e -
7. In a kmttmﬂ maehme the eembm‘ltlon:-_
..of a-needle- eyhnder for the needles, a cam- -~
eylinder, stiteh-cams disposed in the cam-eyl- -
inder, narrowing-cams for moving individual -
"'needles_.- out ef----_eperative position, widening- 75 .
| cams for bringing- said needles back intoop- -
“erative p051tlen and means operating alter- -~
‘nately for holding said Wldellan—C&Mb outof
engagement Wlth the needles durmﬂ' the re-
.-::tur-n mevement of each.. - - - | -
8. In a kmttmmmaehme the eembmamenf R
of a needle- eylmder for the needles, a cam- -
“cylinder, stitch-cams disposed in the cam-cyl- -
inder, narrowing-cams for moving individual

needles out-of operative- p-esitien,_ widening-

cams for bringing said needles back intoop- -
erative pemhen,a sinker-camring,and means . -
carried by said cam-ring operating alter--

et |
LI o

S0

U T

nately for holding said widenin g-cams-outof o

enﬂ'a,ﬂ‘ement W1Lh the needleb durmﬂ‘ the re-
1;11111 mevement of each. | |

9. Ina Lmttme‘-maehme, the eembm&hen -:::' S

_ '-;_ef a needle-cylinder for the needles, a cam- EURE
| ;be changed as desired- and according te the | ’

cylinder, stitch-cams disposed in said cam- =

--l._cylmder narrowing-cams for moving indi-.
- ting of a stocking may be begun at the toe |

vidual needles e_ut of operative peemen_

widening-cams for bringing said needles back -~ =

| into operative position, a sinker-cam ring, . .
-and cams carried by said cam-ring for hold-

1 ing -said widening-cams out of- enﬂ*aﬂ‘emente
- waah the needleb durmﬂ the 1‘e13u rn mevemeut_
1 .of each. T o

-10. In "EL. kmttlnﬂ‘ maehme the eombma-l o

dlesat once,and meansforholdingsaid widen-
ing-cams out of engagement with the needles
during the return movement of each.

11. In a knitting -machine, the combina-
tion of a cam-cylinder, {ree narrowing-cams,
widening-cams, a sinker-cam ring, and means
carried by said cam-ring for holding said
widening-cams out of engagement with the
needles during the return movement of each.

12. In a knitting-machine, the combina-
tion of a cam-cylinder, free narrowing-cams,
widening-cams, a sinker-cam ring, and cams
carried by said cam-ring for holding said
widening-cams out of enn‘aﬂ"ement with the
needles duunﬂ' the 1'eturn mevement of each.

13. The eombination of a needle-cylinder,
a cam-cylinder, needles disposed in the nee-
dle-cylinder, stitch-cams disposed in the cam-
cylinder, narrowing-cams for moving indi-
vidual needles out of operative pesitien,

spring-tensioned widening-cams pivoted ex-

teriorly of the cam -cylinder and provided
with studs extending throughslotsin the cam-
c¢ylinder and having oppositely-faced fixed

hooks for returning the needles to operative
position, and means for engaging and releas-
ing said widening-cams respectively on each
reversal of the needle-cylinder.

14. The combination of a needle-cylinder,

--tlenef _ftee.__nauewm?—_eams, W1denlnrr-.eamst:i I e

constructed and arranged te-threw-in--tWO nee- 105
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a. cam-cylinder, needles disposed in the nee-
dle-cylinder, stitch-cams disposed in the cam-
eylinder, narrowing - cams for moving indi-
vidonal needles out of operative position,
spring-tensioned widening-cams pivoted ex-
teriorly of the cam -c¢ylinder and provided
with studs extending throughslotsin the cam-
cylinder, and having oppositely-faced fixed
hooks each adapted toengage two needles at
once for returning the needles to operative
position, and means for engaging and releas-
ing said widening-cams respectively on each
reversal of the needle-cylinder.

15. The combination of & needle-cylinder,
a cam-cylinder, needles disposed in the nee-
dle-cylinder, stitch-cams disposed in the cam-
cylinder, narrowing-cams for moving indi-
vidual needles out of operative position,
spring-tensioned widening-cams pivoted ex-

teriorly of the cam-cylinderand provided with
i a cam-cylinder, needles disposed in the nee-

studs extending through slots in the cam-cyl-
inder and having oppositely-faced fixed hooks
for returning the needles to operative posi-
tion, and means for engaging and releasing
said widening-cams respectively on each re-
versal of the needle-eylinder, said cam-studs
having rounded upper surfaces adapted to
ride in contact with the studs of the needles.

15. The ecombination of a needle-cylinder,
a. cam-cylinder, needlies disposed in the nee-
dle-cylinder, stitch-cams disposed 1n the cam-
ceylinder, narrowing-cams for moving indi-
vidual needles out of operative position,
spring-tensioned widening-cams consisting of
arms pivoted exteriorly of the cam-cylinder,
having rigid studs projecting through slots
in said ¢ylinderand provided with rigid hooks
for engaging the studs of the needles for re-
storing them to operative position, means for
holding sald widening-cams In inoperative
position during the continuous rotation of
the eam-cylinder, and separate means for 1n-

dividually holding the widening-cams in in- |

operative position at di

-

ferent times during
the reciprocation of the cam-cylinder.
17. The combination of a needle-cylinder,

45

a cam-cylinder, means for operating one of

said cylinders, needles disposed in the nee-

- dle-cylinder, stitch-cams disposed in the cam-
cylinder, narrowing -cams for moving indi-
vidual needles into inoperative position,

spring-tensioned widening-cams consisting of
independently-swinging arms provided with
fixed studs at their lower ends adapted to
project through slots in the cam-eylinder and
having fixed hooks for engaging the needles,
a movable sinker-ring disposed on the cam-

cylinder and adapted to remain stationary

during an arc of movement of the cam-eyl-
inder, and provided with projections adapted
to engage said widening-cams alternately at
each reversal of the cam-cylinder.

18. The combination of a needle-cylinder,

dle-cylinder, stitch-cams disposed in the cam-
cylinder, narrowing-cams for moving indi-
vidual needles info inoperative position,
spring-tensioned widening-cams consisting of
independently-swinging arms provided with
fixed studs at their lower ends adapled to
project through slots in the cam-cylinder and
having fixed hooks for engaging the needles,
a movable sinker-ring disposed in the cam-
cylinder and adapted to remain stationary
during an arc of movement of the cam-cyl-
inder, and provided with projections adapted
to engage said widening-cams alternately at
each reversal of the cam-cylinder, and a slide
adapted to engage said widening-cams simul-
taneously for holding them both in inopera-
tive position. -

JOSEPH A. BURLEIGH.
Witnesses:

E. C. SOMES,
S. M. DORSETT.
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