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UNTTED STATES

PATENT OFFICE.

WILLIAM P. YOUNG, OF WOONSOCKET, RHODE ISLAND, ASSIGNOR TO

AMERICAN KNITTING

MACHINE COMPANY, OF PHILADELPHIA,

PENNSYLVANIA, A CORPORATION OF NEW JERSEY.

STRIPING ATTACHMENT FOR CIRCULAR-KNITTING MACHINES.

SPECIFICATION forming part of Letters Patent No. 713,370, dated November 11, 1902.
Aypplication filed May 16, 1901, Serial No. 60,446, (Nomodel.)

To all whom i¢ muaiy concern: ~

Be it known that I, WiLLiaM P. YOUNG, &
citizen of the United States of America, resid-
ing at Woonsocket, in the county of Provi-
dence, in the State of Rhode Island, have in-
vented certain new and useful Improvements
in Striping Attachments for Circular-Knit-
ting Machines, of which the following 1s a
specification.

This invention relates to a mechanism ap-
plied to a circular-knitting machine to effect
changes of the yarns of different colors sup-
plied to the needles during the knitting op-
eration for the purpose of producing striped
work.

Theprincipal objectof theinventionistopro-
vide a circular-knitting machine with & sim-
plestriping attachment which can beswitched
into and out of operation at will, so that the
machine can be used without alteration for
either plain or striped work, and to provide

means for automatically controlling the pat-

tern mechanism of the striping attachment

from the main pattern mechanism which con-

trols the knitting mechanisin.

Figurelof the accompanying drawings rep-
resents a vertical transverse section of the
body of a machine embodying these improve-

ments and an elevation of the knitting-head

thereof, portions of the latter being omitted
and others broken away to show the slide

for actuating the yarn-changing mechanism.

Fig. 2 represents a plan or top view of the
machine omitting the yarn-guides and inelud-
ing a cross-section of the yarn-frame which
is mounted on and travels with the cam-cyl-
inder. Fig. 3 represents a front elevation of
a portion of the striping attachment and 1ts
connection with the main pattern mechanism.
Fig. 4 represents a perspective view of one
of the links of the main pattern-chain ot the
machine provided with one form of cam or
projection for bringing the striping mechan-
ism into action. Fig. 5 represents a secticn
of the striping pattern-chain having detach-
able cam-links. Fig. 6 represents one form
of striped stocking produced by this machine.
Fig. 7 represents the pattern chain-wheel and
the brake in connection therewith for pre-
venting said wheel from turning with the

' shaft on which it is loosely disposed.

Fig. s
represents a plan view of portions of the main
and auxiliary pattern mechanisms and their
connecting devices. Fig. 9 represents a side
elevation thereof.

The same reference - characters indicate
corresponding parts in the different figures.

This striping attachment may be applied
to any circular-knitting machine to which 1t
is applicable in which yarns of different col-
ors are used in alternation. It is herein
shown as applied to what is known to the
trade as the ** New Vietor Knitting-Machine,”
the general structure of which is shown in
United States Patent No. 537,802, having a
yvarn-changer similar to that shown in United
States Patent No. 580,825 and a fashioning
mechanism similar to that shown in United
States Patent No. 596,933. These patents
illustrate circular-knitting machines for knit-
ting stockings and socks in which the knitting
is performed by a circular series of needles
which are moved up and down in vertical
orooves in the needle-cylinder under the ac-
tion of the cams on the cam-cylinder, which
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encircles the needle-cylinder, the knitting of

the tubular portion of the work, constituting
the leg and foot, being performed in continu-
ous circular courses by all the needles under
a continuous rotary motion of the cam-cylin-
der in the direction of the arrow a of Kig. 2
and the pouch-knitting or fashioning for the
formation of the heel and toe belng per-
formed in are-shaped courses by a part of
the needles under a reciprocatory motion of
the cam-cylinder, as indicated by the double
arrow b of said ficure. Anysuitable or known
means may be employed for changing the mo-
tion of the cam-cylinder.

The part of the machine shown comprises &
needle-cylinder 200 for containing the circuit
of independent needles 230, partially indi-
cated in Fig. 2, and radially-sliding sinkers
9235, also partially indicated in Fig 2, and a
rotary cam-cylinder 240, surrounding said
needle-cylinder and containing the knitting-
cams for moving the needles up and down in
the vertical grooves of the needle-cylinder to
form the stitches, the switech-cam, and the

| cams known as the ‘““narrowing and widen-
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1ing or fashioning” cams for shifting indi-
vidual needles into operative and inoperative
positions. The fashioninﬂ' movement 18 in-
dicated in Tig. 2, where the boss 244 on the
bracket 243, attached to the body of the cam-
cylinder, alter nately engages in the fashion-
Ing operation the lugs 405 and 406 on the

| quel -cam ring 400, whlch is loose on the
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sinker-bed, the latter being attached to the
needle-cylinder 200 and overhanging the cam-
cylinder 240, said sinker-cam ring being there-
by made to reciprocate with the cam-cylin-
der. The continuous rotary motion and the
reciprocatory motions, respectively, of the
cam-cylinder are 1mnarted thereto by any
suitable means—as, forinstance, those shown
in Patent No. 537, 802-——&11(1 the fashioning-
cams may be of any suitable constr uetwn—
as, for instance, like those shown in Patent
No 596,933.

The machme herein shown is p1 ovided with
a main pattern mechanism for controlling the
circular-knitting mechanism referred 130, SO

~as to perform circular and reciprocatory knit-
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ting at proper intervals. This mechanism is
shown in the form of a main pattern-chain
390, supported on a chain-wheel 362, fast to
a sleeve 360, which is loose on the cam-shaft
350. A ratchet-wheel 361 is fixed on or inte-
gral with the sleeve or hub 360 of the chain-
wheel 362. Portions of the main pattern-
chain 390 and chain-wheel 362 are broken out
in Fig. 1 to show the chain-wheel and pat-
tern-chain of the auxiliary pattern mechan-
ism beyond. A lever 363, pivoted on a fixed
stud 364, 1s provided at its inner end with a
stud 365, carrying a driving-pawl 367, which
engages the ratchet-wheel 361 and operates
the main pattern-chain 390. The lever is os-
cillated by a cam 133 on the gear-wheel 130,
which receives motion from a pinion 125 on
the driving-shaft 110, said cam engaging a
stud 366 at the outer end of said lever. This
main pattern-chain may carry lugs, studs, or
cams which actuate different mechanisms for
controlling the operations of the circular-
knitting mechanism as illustrated and de-
seubed in said United States Patent No.
537,302. 'The stud 391, for instance, engages
one of several radial arms shown in said Pat-
ent No. 537,302 locked to the cam-shaft 350
and operates sald cam-shaft and brings it
under control of its actuating-pawl, (not
herein shown, ) as described on page 9 of said
patent. The parts above described and re-
ferred to are shown in the prior patents
cited.

The yarn-changer of the previous patent
includes two e*{tensmle pivoted yarn-carriers
930 and 540, which may be used for yarns of

‘different colors as a part of this striping at-

tachment. A suitableshifting mechanism is

provided for shifting said yarn-earriers into
operative and inoperative positions, respec-
tively. Theshifting mechanism for this pur-
pose may be the same as that shown in Pat-
ent No. 580,825, comprising a cam-slide 550, |

L. ]

up into inoperative position.

713,370

I having two oppositely-inclined cams, as 551

and 552, disposed apart from each other, the

cam 551 serving to lift or swing upward %o

the carrier 530 into inoperative position and
the cam 552 serving to likewise swing or
raise to inoperative position the yarn-carrier
540, sald carriers being depressed into op-
erative positions by springs or otherwise.
'This cam -slide is connected by a link 590
with a crank 580 on a vertical shaft 570,
which carries at its lower end a star-wheel 600.
These parts are mounted on the cam-eylinder.

The actuating mechanism for said shifting

mechanism may comprise an arc-shaped or
crescentslide 1060, provided with lateral studs
1065 and 1066. Thisslideispreferablyraised
to bring its studs into position for engage-
ment of the star-wheel and depressed to per-
mitsaid wheel to escape,being raised at proper
intervals and held in elevated position for de-
termined periods of time. In the form illus-
trated two upright brackets 1040 and 1050 are
secured to the bed-plate of the machine at
proper distances apart and serve as guides for
sald slide. The front bracket 1040 i is prefer-
ably tubular, and the bracket 1050 has pref-
erably a recess on one side. The crescent
slide isprovided with atongue 1061 at oneend

| and with a dependent Dosb 1062 at the other

end. The tongue and post slide in the re-
cessed and tubular brackets, respectively.
The post 1062 extends below the bed- plateand
is provided at its lower end with an adjust-
ing-screw 1063, having a set-nut 1064. The

lower end of this post is engaged by the front.

end of a lever 1030, pivoted on a stud 1031
and suitably actuated from the cam-shaft or
the pattern mechanism to lift the crescent
slide and permit it to fall at proper intervals.
The tonguing of theslide into a recessof one
bracket allows play, so that the slide moves

freely up and down, avoiding binding or

cramping, such as occurs when both ends are
supported on sliding posts. The studs 1065
and 1066 are prefelably so disposed that the
change of yarn is effected at the back of the
stocking, which is the preferable point. The
crescent slide is preferably provided with a
series of holes, as 1067, in which these studs
areadjusted into different positions relatively
to each otherand to the needle-cylinder, being
placed farther apart when coarse needles a.re
used to insure the engagement therewith of
the yarn thrown in on the shifting operation.

When the arc-shaped slide 1060 is in raised
position, the star-wheel 600 comes in contact
first with the stud 1065 and is partially ro-
tated, whereby one of the yarn-carriers, as
540, 18 thrown down into operative position
andnextintocontactwith the stud 1066, where-
by the other yarn-carrier, as 530, is thrown
The main yarn
y for the body of the stocking—as white, for
instance—which passes throun'h the carrier
030, 18 thus substituted by the varn 2z for
the stripes—as black, for mstanee—pasmng
through the yarn-carrier 540.
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The yarn-changing mechanism above de-
seribed may be used as indicated in Patent
No. 580,825 for changing the yarn forthe heel
and toe.

The striping attachment comprises an aux-
iliary striping pattern-chain 990, provided
with a series of lugs, as 993 or 993/, in the
form of high links or otherwise, disposed at
cortain distances apart, according to the num-
ber and width of the stripes it is desired to
produce in the stocking. These lugs engage
a striping-pawl 1000, which is pivoted at 1010
and rides on said chain. The tail end of this
pawl is connected by a link 1020 with the le-
ver 1030, which raises the crescent slide 1060
for actuating the star-wheel to change the
yarn. This auxiliary pattern-chain is pref-
erably supported on a perforated or socket
flange 981, attached to a ratchet-wheel 930,
which is loose on the cam-shaft 350, the in-
ner face of the chain being provided with
sprocket-pins 991, which engage the sockets
982 in said flange. A pivoted lever 970 car-
ries at itsinner end apawl972and atits outer
ond is engaged by a cam 960 on the shaft 110.
This pawl engages the ratchet-wheel 930 and
serves as an actuating-pawl for the striping
pattern-chain 990. A spring 971 holds sald
lever in contact with said cam. A check-
pawl 985 serves to prevent the ratchet-wheel
from turning back, and an adjustable brake
986, which pressesagainstthelower partof the
socket-flange 981, serves to hold this ratchet-
wheel against turning with the cam-shatt.

Each link of the striping-chain 990is equal
inlength totwo teeth of the ratchet-wheel 950,
and it takes two picks of the pawl 972 to rotate
said wheel the distance of one link. Hachlug
is equal in length to one-half the length of the
link, as 993, Fig. 5, or it may bethefull length
thereof,.as 993'. In the use of the full-length
lugs the stripes produced are narrower, and
in the use of the short lugs the stripes are
wider. These lugs bring into operative con-
nection the parts of the means for shifting
the yarn -carriers. A long lug puts these
parts in operative connection and causes a
change of yarn and holds them so until the
yarn is changed back again, whereas a short
lug after putting said parts in operative con-
nection and causing a change of yarn then
drops them out of connection, so that the
changed yarn continues to be fed until a suc-
ceeding link puts the parts of the yarn-shift-
ing mechanism again in operative connection,
as more fully described hereinafter.

The main pattern-chain 390is provided with
enlarged peripheral cams or lugs or any suit-
able projections, as 910 911 912 913, prefer-
ably disposed on the left side of said chain to
avoid other lugs on the right thereof.
pattern-chain 390 hason itsrightside through
a part of its length a series of high cam-

plates 422 for a purpose described in said |

prior patents on the Vietor machine, and
where said cam-plates occur

e

o,
{2

may be inserted therein and project toward
the left and constitute the suitable projec-
tions herein just referred to.
form is shown in Iig. 4.

A shaft 920 is journaled in a bracket 950,
secured to the right-hand end of the machine.
This shaft has fixed at one end thereof an

| arm or starting-pawl 940, which rides on the

periphery of the chain 390 and is engaged and

| Jifted by the cams, as 910 911, &e., thereon,
I being held in contact therewith by a spring

The |

The other end of this shaft carries a
These

941.
rearwardly-projecting bent arm 922.

parts operate as a stopping and starting de-

vice for the yarn-changer-actuating mech-
anisii. |

A link of this

70

30

The striping mechanism is held out' of op-

eration when knitting in a single color or
without stripes by the bent arm 922, which
engages the pawl 972 and holds it out of con-
tact with the ratchet chain-wheel 980, the
pawl 949 then resting on the periphery of the
pattern-chain 390.

When the pawl 940 is lifted by a lug, as
910, the bent arm 922 is swung upward and
backward out of contact with the actuating-
pawl 972, and the latter falls into contact with

00

the teeth of the ratchet-wheel 980 and 1m- -

parts a step-by-step motion thereto.

In the use of this striping attachment the
links containing lugs, cams, or projections,
as 910, may be so placed on the main pattern-
chain 390 asto bring the striping mechanism
into use only during the formation of the leg

95

100

and foot or only during the formation of

either one of those parts, or during the for-
mation of a heel or toe. When a cam 910
comes into contact with and raises the pawl
940, the bent arm 922 releases the pawl 972
and permits it to act on the ratchet-wheel 930,
starting the striping mechanism. The strip-
ing mechanism continues to operate until the
chain 390, in due course of ‘its intermittent
action, carries said projection 910 past sald
pawl 940, and the latter then falls into inac-
tive position and causes the arm 950 to pull
said pawl 972 away from the ratchet 980,
whereby the striping mechanism is stopped.
When the striping mechanism is started, the
striping-chain 990, being put into motion,
brings one of the cams 993 in contact with
the shifting devices for the arc-shaped slide
1060, and the latter is shifted into operative

position, so that the star-wheel engages both

its pins or studs successively on its next pas-
sage, thereby throwing out one yarn—say the
white—and bringing in another—say the
black. Ifthe cam 993 be the length of a half-
link or a half-length cam, the pawl 1000 will
be released before the star-wheel again passes
the slide, and the black yarn thrown In, as
above, continues to be fed to the needles un-
til the striping-chain brings the next cam 995
in contact withsaid shifting devices and again
raises the arc-shaped slide, whereby the star-

lateral studs 914 | wheel is again actuated and the yarn-carriers
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changed. The width of the black stripe will
thus be determined by the space between the
cams 993. If the cam 993 be a whole-length
cam, the arc-shaped slide will remain in aec-
tive position on the second round of the star-
wheel and the yarn will be shifted back to
white after a single course of black has been
knit. |

The cams on the machine-chain 390, which
control the starting and stopping of the strip-
Ing mechanism, are preferably so arranged
that the wider solid-color portions ¢ of the
stocking shown in Fig. 6 are knit, say, in
white while the striping mechanism is out
of action and the narrow stripes b, say, of
black, and the intermediate stripes ¢, of the
same coloras the solid portions, are knit while
the striping mechanism is in action. The
width of the solid portions ¢ between the se-
ries of stripes is controlled by the distance

between the cams 910 911, &ce., on the chain

- 890, and the number of stripes in each series
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or group of stripes is controlled by the length
of said cams, as 910. The width of the stripes
b is controlled by the length of the cams 993
and the width of the stripes ¢ is controlled
by the distance between said cams 993.

The main pattern-chain 390 of the machine
moves the distance of one pick of its actuat-
Ing-pawl during each revolution of the cam-
cylinder 240, and the auxiliary striping pat-
tern-chain 990 moves one pick to each revo-
lution of said cylinder. By arranging the
cams on the chain 390 and the cams on the
chain 990 at different distances apart on their
respective chains and varyving the width of
sald cams various relative combinations are
obtained and an almost endless variety of
stripes may be produced.

The chain-links are preferably detachable,
so that the cam-links may be changed to dif-
ferent positions in the chain. Interchange-
able striping-chains having differently- ar-
ranged cams may be employed for the same
purpose.

The single-pointed arrow in Fig. 2 indicates
the direction of the continuous motion of the
cam-cylinder in knitting tubular work for the
leg and foot, and the double-pointed arrow
indicates the reciprocatory motion of the cam-
cylinder in knitting the heel and toe.

I claim as my invention—

1. The combination of a circular-knitting
mechanism, a main pattern device for con-
trolling said mechanism, movable yarn-car-
riers, means for shifting said yarn-carriers, a
striping attachment comprising a pattern de-
vice for controlling said shifting means, and
means actuated directly by said main pattern
device for starting and stopping the pattern
device of the striping attachment.

2. The combination of a circular-knitting
mechanism a main pattern device for con-
trolling said mechanism, movable yarn-car-
riers, means for shifting said yarn-carriers to

offect a change of yarn, an auxiliary pattern |

|
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! mechanism for controllingsaid shifting means

and means connecting the auxiliary pattern
mechanism with the main pattern mechan-
ism, said main pattern mechanism contain-
ing devices engaging said connecting means

at predetermined intervals for starting and

stopping the auxiliary pattern mechanism.

3. The combination of a circular-knitting

mechanism, means for actuating said mech-
anism, a main pattern-chain for controlling
said mechanism, movable yarn - carriers, a

| shifting mechanism for moving said yarn-
carriers to effect a change of yarn-actuating

mechanism for said shifting mechanism and

a striping attachment comprising an auxil-

iary pattern-chain for controlling said actu-

ating mechanism and means actuated directly

by said main pattern-chain for starting and
stopping the pattern-chain of ‘the striping at-
tachment.

4. The combination of a circular-knitting

mechanism, means for actuating said mech-
anism, a narrowing and widening mechanism
for causingsaid circular-knitting mechanism
to perform segmental work at proper inter-
vals,a main pattern-chain for controlling said
narrowing and widening mechanism, mov-
able yarn-carriers, shifting means for moving
sald yarn-carriers to effect a change of yarn,
an auxtliary pattern -chain for controlling
said shifting means, and means actuated di-

rectly by the main pattern-chain for starting

and stopping the auxiliary pattern-chain.

9. T'he combination of a circular-knitting

mechanism, a main pattern-chain for control-
ling said mechanism, a yarn-changing mech-
anism, an actuating mechanism therefor com-
prising a crescentslide provided with lateral
studs, and an auxiliary pattern-chain and de-
vices connected therewith for shifting said
crescent slide into and out of operative po-
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sition, and a mechanism actuated directly by

sald pattern-chain for stopping and starting

sald actuating mechanism.

6. The combination of a circular-knitting

mechanism, a main pattern-chain provided

I1I0O

with cams for controlling the circular-knit- -

ting mechanism,a yarn-changing mechanism,
and an auxiliary mechanism for operating
the yarn-changing mechanism comprising a
ratchet-wheel, a lever provided with an actu-
ating-pawl adapted to engage said ratchet-
wheel, an arm engaging said actuating-pawl
for lifting it out of engagement with said
ratchet-wheel, and a starting-pawl connected

with said arm, said main pattern-chain hav-

Ing cams engaging said starting-paw! for con-
trolling said actuating-pawl. |

7. The combination of a circular-knitting
mechanism, a main pattern-chain provided
with cams for controlling said circular-knit-
ting mechanism, ayarn-changing mechanism,

an auxiliary pattern-chain for controlling

sald yarn-changing mechanism, a supporting-
wheel therefor, a ratchet-wheel in fixed rela-
tlon tosaid supporting-wheel, a pivoted lever,

II5
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a cam for actuating said lever, an actuating- |

pawl pivoted on said lever, and means di-
rectly actuated by sald main pattern-chain
for shifting said actuating-paw!l to start and
stop said auxiliary pattern-chain.

8. The combination of a circular-knitting
mechanism, & main pattern device for con-
trolling said mechanism, a yarn-changing
mechanism, a striping attachment, compris-
ing a pattern device for controlling said yarn-
changing mechanism, and means directly ac-
tuated by said main pattern device for start-
ing and stopping the pattern device of the
striping attachment.

9. The combination of a circular-knitting
mechanism, a yarn-changing mechanism, an
auxiliary pattern mechanism for operating
the yarn-changing mechanism, a main pat-
tern mechanism which controls the circular-
knitting mechanism, and means connecting
the auxiliary pattern mechanism with the
main pattern mechanism, said main pattern
mechanism containing devices engaging said

connecting means at determinate intervals |

o5

for starting and stopping the auxiliary pat-
tern mechanism.

10. The combination of a circular-knitting

mechanism, a main pattern-chain provided
with cams for controlling said circular-knit-
ting mechanism, a yarn-changing mechanism,
an auxiliary pattern-chain for controlling
sald yarn-changing mechanism, a supporting-
wheel therefor, a ratchet-wheel in fixed rela-
tion tosaid supporting-wheel, a pivoted lever,

a cam foractuating said lever, an actuating-

pawl pivoted on said lever, and a starting
and stopping device for said auxiliary pat-
tern-chain comprising a shaft provided at one
end with a bent arm adapted to engage said

actuating-pawl and at the other end with a

starting-pawl riding on said main pattern-
chain and a cam on said main pattern-chain
for engaging said starting-pawl.

o WILLIA_M P. YOUNG.
VW itnesses: |

K., C. SOMES,
FRANK H. KELLEY.
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