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UNITED STATES

PATENT OFFICE,

WALTER H. STEWART, OF FRANKLIN, NEW HAMPSHIRE.

AUTOMATIC YARN-CHANGING ATTACHMENT FOR KNITTING-MACHINES,

SPECIFICATION forming part of Letters Patent No. 557,168, dated March 31, 1896,
Application filed May 6,1895, Serial No, 548,328, (No model.) |

To all whom it may concermn.:

e it known that I, WALTER H. STEWART,
of Franklin, in the eounty of Merrimac and
State of New Hampshire, have invented cer-
tain new and useful Improvements in Auto-

matic Yarn-Changing Attachments for Knit-
ting - Machines, of Wthh the following is a
spemﬁeatlon

This invention reldtes to a new and 1m-
proved aufomatic yarn-changing attachment
for knitting-machines: and 113 consmts in the
novel features of constructlon and relative
arrangement of parts hereinafter fully de-
SCr 1bed 1n the specification, clearlyillustrated
in the drawings, and par twulmly pointed out
in the claims.

Reference is to be had to the accompanying
sheet of drawings, forming a part of this ap-
plication, in which like chamctels indicate
like parts wherever they occur.

Figure 1 represents a top plan view of my
mventlon in place upon the cam-ring, only
so much of the latter being shown as 1s neces-
sary to 1llustrate the com}ectlon of myinven-
tion therewith. Fig. 2 represents a side ele-
vation of my mventlon Fig. 5 represents a
front elevation of my mven‘umn Fig. 4 repre-
sents a detail view of the rock- shaft Fig. 5
represents a detailed view of the ya.m-guide,
taken at right angles to this part, as shown in
IFig. 2, and looking toward the left of the said
ﬁﬂ ure.

My 1mproved yarn- ehanger 18 designed for
use in connection with automatic kmttmn'-

machines organized to knit stockings, &nd
particularly to a machine of this elass shown
in Patent No. 529,509, granted to me Novem-

ber 20, 1894, a,Ithouﬂh 1t may be used in con-

neetlon with other machmes

In the knitting of stockings it is very de-
sirable to chanﬂe the yarn at the heel and toe
portions, so that sald parts will be knit with
a dlfferently-colored yarn from the yarn em-
ployed to knit the main part of the stocking.
1'o be commercially successful this changing
of yarns should be done automatically. The

second yarn should be introduced to the nee-

dles before the first yarn 1s removed, and vice
versa. These ends are all accomphshed by

my invention, which, as stated above, I pre--

fer to use in connection with machines con-
structed as shown in my former patent, where-

1n thereis a pin protl uding through the cam- :

TR e

ey

ring that is automatically shifted at the be-

ginning and end of the heel and toe portion

to operate a yarn-thickening attachment that
18 mounted upon the cam-ring adjacent to
sald pin.
In carrying out my present invention I sub-
stitute my yarn-changer for the yarn-thick-
ener shown in the S.‘E-Lid patent and utilize the

pin lettered o* in the patent as the means for

operating the same,.

¢ represents the portion of the cam-ring to
which my invention is applied, the rest of the
cam-ring and the machine not being shown,
as they form mno part of this invention. o?
represents the pin pr otl uding from said cam-
ring through a slot ¢’ in the 1&131361 This pin
1S connected to and operated by parts that
are clearly shown in my formier patent, and
need not be here described or shown.

b represents a bracket secured to the cam-
ring ¢ just outside of, and in the same radial
line as, the pin o This bracket is provided
with ears U, between which, by a pin 07, is
pivoted a bell—el ank lever ¢, the short arm of
which is arranged to be kept In engagement
with the pin o*. The long arm of this bell-
crank lever extends through a slot 0! in the
bracket and engages a pin ¢’ in the short arm
of a bell-crank lever d, that is pivoted by a
pin or bolt 0° to an ear b* on the bracket, as
shown in Fig, 2. The long arm of the bell-
crank lever d is arranged to engage the long
arm of a lever 7, pivotally mounted upon a
stud /' integral with or secured to a block 7,
that in turn is secured to or formed integral
with the top of the bracket 6. A collar 72 is
secured to the stud /' by a set-screw f*. A
spring 7°arranged about the stud f' in helical
form has one of its ends secured to the collar
7% and its other end secured to the lever fin
such manner as to force the long arms of le-
vers fand d outward. In other words, the
levers f and d are operated in one direction—
that i1s, inward or toward the center of the
needle-cylinder—Dby the pin o*and in the op-
posite direction—that is, outward or away
from the center of the needle-cylinder—by
the Spun 3. The block /i is provided with a
slot /! on each side of the stud /', and in these
slots are mounted slides /%, the outer ends of
which are rounded, while their inner ends are
bent upward and provided with holes A°.
These glides are retained in the slots 4’ by
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means of the arms of the lever f and by means
of a bar I®that extends across said slots and
is secured to the block % by a screw h*. The
slots are formed deep enough to permit a ver-
tical movement of the slides hereinafter de-
seribed. Pins %%, projecting upward from
their slides, are engaged by the arms of lever
1 and serve as means for communicating mo-
tion from said lever to said slides,whereby the
latter may be alternately drawn outward by
said lever, the inward movement of the slides
being controlled by means hereinafter de-
seribed.

m represents a rock-shaft mounted in the
block /i immediately below the slots /' and

provided with slots m', which, when the shaft

is in position in the block, register with the

slots /' in the block. These slots are formed
at different angles, so that when the bottom.

of one slot is horizontal the bottom of ‘the
other slot will be in an inclined position.
collar m?, secured to the end of this shaft by
a set-serew m?®, has an arm m*arranged to ex-
tend through a slot b**in the long arm of the
lever d. | |
The construction and arrangement.of the
parts just described are such that asthe long

arm of the lever d is moved inward to the

position shown to operate theleverfand force
outward the slide ‘beneath the short arm of
lever f the rock-shaft m will be turned 50 as
to canse the part m* of said shaft to engage
the other slide and raise its outer end, as
shown in Tigs. 2 and 3. When intheir raised

positions, the outer ends of these slides are

arranged to be engaged by a cam n secured

by a standard n' to some stationary part of
the machine and forced inward.
is so located that it just clears-the path of

the rotary movement of the slides, except

when the latter are raised. ‘Kach timethe le-
ver d is operated one slide is drawn outward
and the outer end of the other slide raised to
be immediately engaged by the camn to force
said slide inward. The lever f moves the
slides alternately outward, while the cam n
moves them alternately inward. The slides
are held down by the free ends of springs /t’,
that are secured at their other ends to the
bar h®. 1 represents supports extendingup-
ward from the bracket 0.
may be secured to the bracket by means of
serews 7, or may be formed integral there-
with. These supports are located at the op-

posite end of the slots from the rock-shatt.:
Secured to the top of each one of these sup-

ports, by means of screws or rivets 77, are
pivoted yarn-guides 7°. These yarn-guides
are formed at their free-ends with inwardly-
projecting arms +* provided with holes 7° to
be used as yarn-guides. Arms 7* project to-
ward each otherand are made of such alength

that they will pass each other, as shown..
Pins 7% extend upward from the arms »* and

engage the holes in the inner ends of the

slides, so‘that as either slide is moved inward-

or outward a corresponding motion 18 com-

A

The cam

These supports:

‘an important point.

municated to the yarn-guide to which said
slide is connected. The vyarn is passed
through the hole 7% in the outer end of the
arm 7 of each yarn-guide and extends down
through the slot 77 in the yarn-guide 7°to the
needles. This yarn-guide 7°is secured by an
arm 7 to the bracket in proper position over
the needles. The slot 77 is elongated and
provided at a point over the needles with a
circular enlargement °. When the yarn or
yarns are in the circular enlargement, they
are in position to be knit; but when they are
thrown or carried through to the opposite end
of the slot by means of the yarn-guide they
are then thrown out of action.

In Fig. 2 the yarn-guide, which 18 shown
in a vertical position, has its hole 7° in the
vicinity of the circular enlargement ¢, while

‘the yarn-guide shown at an inclined position

has carried its yarn to the opposite end of
the slot 7%, and hence away from the needles.

I will now describe -the operation of my
yvarn-changer. "The parts are represented in
the position that they will oceupy when knit-
ting the heel or toe portion of the stocking—
that is, doing back-and-forth knitting. Dur-

ing round-and -round knitting the pin o*

would be in its dotted-line position, and the
relative positions of the slides and their con-
nected yarn-guides would be reversed. Sup-

posing now that the heel or toe portion 1Is
completed and the machine is to be started

automatically to knit the round-and-round
work, the pin o will be automatically thrown
inward toits dotted-line position, and the con-
tigcuous ends of theleversdand f thrown out-
ward by the spring 7% thus drawing out-
ward the slide that is under the long arm ot
the lever f, and drawing the end of the yarn-
changer that is shown in full lines in an in-
clined position outward with its yarn, and
drawing its yarninto the enlargement »” in po-
sition tobe knitted. The outward movement
of the long arm of the lever d by means of
the rock-shaft has raised the outer end of the
slide that is under the short arm of the lever
f, when it is immediately, by means of the

rotation of the cam-ring, made to engage the
.camnand be forced inward, carrying its yarn-
euide inward, and the yarn thathad been used

for the heel out of engagement with the nee-
dles. When the heel or toe portion is to be
knit, these operations will ‘be reversed, and
the parts thrown into position, as shown in
the drawings, by means of the outwardmove-
ment of the pin o*. It will be observed that

‘both yarns arenot withdrawn from the needle

at the same time, but that before one yarnis
removed the other yarn has-been brought in
position to be knit by the needles. This is
It will, of course, be
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horne in mind that while one slide is in 1ts

outward position the other slide will be 1n 1ts
inward position, and their connected yarn-
cuides correspondingly situated. ‘I'he yarn-
ouide shown in the drawings in an-inclined
position is the yarn-guide which carries the
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yarn for the ieg port:ion, while the yarn-
guide that is shown in a vertical position is
the one that ecarries the yarn forthe heel and

toe portion, or, in other words, the yarn that

is used in back-and-forth knitting.

The cam can be made of any desired ma-
terial, preferably of thin metal, and is ar-
ranged, as hereinbefore stated, to just clear
the ends of the slides, except when the latter
are raised, and also to just clear the ends of
the slides when they have been pushed in-
ward by said cam, so that as the cam-ring is
reciprocated or rotated the outer end of one
slide will pass under the cam, while the end
of the slide that has been pushed in will just
clear sald cam. The cam is so positioned
that it will engage the slide just in advance
of the beginning of the back-and-forth and
round-and-round knitting.

Particular attention is called to the yarn-
guide 7° and the location of the needle 71 in
respect to the slot 77 and to the shape and ar-
rangement of the several parts of the said
guide, -

Referring to Figs. 2 and 5, it will be noted
that the needle 71 is situated beneath the
sald slot and between its ends. The extrem-

1ty ¢ of the slot occupied by the enlargement
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7 1s in a lower plane than that occupied by
the opposite extremity 4/’ of the slot. Thus
when the yarn-guide 22 is carried inward to
remove the yarn from the action of the nee-
dle the yarn is alsoraised. When, however,
the yarn-guide 7° is drawn outward into the
vertical position shown in Fig. 2, the yarn is
brought from the plane occupied by the right-
hand end of the slot in Fig. 2 to the plane
occupled by the enlargement 79, which is suf-
iciently below the plane of the right-hand or
inward end of the slot to insure the yarn be-
ing brought into the path of the hooks of the
needles 7. This is an important feature,
since otherwise the yarn is apt to miss the
hooks of the needles, but with the construec-
tion and arrangement shown, as above de-
scribed, the yarn is removed beyond and

above the action of the hooks of the needles

when it is carried inward, and it is brought
below and into line with the path of move-
ment of the needles when it is carried out-
ward by the guides 3.

While but two slides and their associated
parts are shown, there might be any desired
number, the lever f throwing into action a
predetermined yarn or yarns and the cam n
throwing out of action a predetermined yarn
or yarns. In place of the pivot-guides 3 the

yarns may be passed through the apertures

of the ends of the slots; but I prefer the con-
struction shown.
Having thus explained the nature of my in-

vention and described a way of constructing

and using the same, though without attempt-
mg to set forth all of the forms in which it
may be made or all of the modes of its use,
what I claim, and desire to secure by Letters
Patent, is—

1. In a yarn-changer in combination, a

slide, a lever mechanism, connections be-
tween said slide and mechanism, a movable
part adapted to operate the said mechanism
to move sald slide in one direction, a station-

ary part n arranged to be engaged by said

slide to move the latter in the opposite di-
rectlon and means for moving said slide into
and out of the plane of said part n, substan-

tially as and for the purpose set forth.

2. In a yarn-changer in combination a plu-
rality of slides, a lever mechanism, connec-
tions between said slides and mechanism, a
movable part arranged to operate said mech-
anism tomove a predetermined slide outward,
a stationary part n normally out of the path
of movement of said slides, and means con-
nected with said mechanism for throwing a

predetermined slide into position to engage

the said part n whereby said slide may be
moved inwardly, substantially as and for the
purpose set forth.

3. In ayarn-changerin combination a slide
carried by a movable member, a lever mech-
anism connected to said slide, a movable part

75
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arranged to operate said mechanism to move -

sald slide in one direction, a fixed part n nor-
mally out of engagement with one end of said
slide and means to operate the said mechan-
ism for moving said end into the plane of said
part n whereby said slide may be moved in
the opposite direction, substantially as and
for the purpose set forth.

4. In a yarn-changer in combination a plu-
rality of slides carried by a movable member,
a mechanism for alternately moving a prede-
termined slide in one direction, means oper-
ated by said mechanism for alternately rais-
ing a slide not so moved, a stationary part n
arranged to be engaged by the raised slide to
operate the latter, substantially as and forthe
purpose set forth. -

5. In combination a cam-ring carrying a
movable part 0%, a yarn-changer carried by
sald ring comprising a plurality of pivoted
yarn-guides, a lever mechanism arranged to
be operated by said part 0%, slides connecting
sald yarn-guides with said mechanism, a rock-
shaft provided with slots in which said slides
rest, means for operating said shaft to raise
a predetermined slide, and a fixed part »n ar-

9:
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ranged to be engaged by the end of said =

raised slide, substantially as and for the pur-
pose set forth. |

6. In combination a yarn-changer and a
movable part 0%, carried by a cam-ring, a plu-
rality of slides carried by said changer, lever
mechanism operated by said part o, for alter-
nately moving a predetermined slide in one

I20

125

direction, a cam for moving a predetermined

slide in the opposite direction, and a rock-
shaft for moving said slides into the path of
sald cam, substantially as and for the purpose
set forth. | |

7. In a yarn-changer in combination a plu-
rality of slides carried by a movable member,

- a pivoted yarn-guide connected at one end to
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each of said slides, mechanism for moving a
predetermined slide in one direction, means
for operating said mechanism for moving said
predetermined slide, a stationary part n ar-
ranged to be engaged by the free end of the

raised slide to operate the latter, a stationary

yarn-guide provided with a slot arranged
across the path of the needles, the extremi-
ties of said slot being in different planes
whereby a predetermined yarn may be low-
ered into position to be knif, and a predeter-
mined yarn may be raised out of reach of the
needles, substantially as and for the purpose
set forth.

8. A yarn-guide comprising in its congtruc- 15

tion a plate having a slot, said plate being
bent so that the ends of said slot will be in
different planes, substantially as and for the
purpose set forth.

In testimony whereof I have signed my 2o

name to this specification, in the presence ot
two subscribing witnesses, this 22d day of
April, A. D. 1895. |

WALTER . STEWART.

Witnesses:
RoBT. W. BENNETT,
SALLY IH. PROCTOR.
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