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To all whom it may concern :

Be it known that I, WiLLiaAM CARTER, of
Highlandville, county of Norfolk, State of Mas-
sachusetts, have invented Improvements in
Kuitting-Machines, of whieh the tollowing de-
seription, in connection with the accompany-
Ing drawings, 1s a specification.

This invention 1n Knitting-machines 1s eni-

bodied in that eclass of machives kunown as.

‘¢ ¢ircular,” and employing twoseriesof latched
needles.

The object of my mventlon is the pr{)ductmn
of a circular-ribbing machine capable of knit-
ting what is known as “cardigan” and “one:
and-one” rib-stitch—sunch as used for the euff
of a cardigan-jacket, or the ends or small parts
of leggings, or the cuffs of shirts, bottoms of
drawers, and tops of stockings—the machine
beiug capable of finishing the small or first-
made eud of the said cuft orlike part in a novel
manner.

My invention consists in a series of horizon-

tal or plate needles, means to actuate them,
and a thread-guide to supply with thread only

the hooks of the plate-needles, combined with
a series of vertical needles, their holding-bed,
and actuating cam-eylinder,and a thread-guide
to supply with thread only the hooks of the
vertical needles, and means to move the said
thread-guide for the vertical needles into and
out of action or position with relation to the
vertical needles when 1t 1s desired to change
to cuff-work, as will be described.

My invention also consists in combinations
of mechanisms which will be hereinatter de-

- seribed, and fully set forth at the end of this

40

specification.

Kigure 1 represents in top view a circular-
knitting machine containing my invention.
Fig. 2 18 a vertical section thereof on the dot-

ted line z 2, Fig. 1. Kig. 3 is a detail repre-

50

senting thedevicesemployed to raiseand lower
the stitch-forming cam for the vertical needles.
Fig. 4 is a side elevation, showing the plate-
needle-thread gunide, the support for outer ends
of the plate-needles, and the rod for moving
the switch, the under view shown in said fig-

ure being top view of the said parts below the.

dotted line y y. Fig.d is a detail showing the

cam-cylinder for moving the vertical needles |

-1 as laid out flat.

Fig. 6 is a vertical section of
the said cam-cylinder and needle-bed, oune nee-
dle being shown. Fig. 7 is a section of Fig. 6
on the dotted line 2% Iig. 8 1s an under side
view of the cam-plate for moving the plate-
needles. Kig. 9is a rcection of Ifig. 8 on the
dotted line 2° 2°; and Fig. 10 is a partial hori-

- zontal section 1mmedtatelv above the top of

the plate ¢ of the machine, to show in position

at the center of the machine the parts shown
in Fig. 4.

The cam-plate a for the plate-needie d, its

needle-drawing-back c¢am a’, lever a° for mov-
ing it, the plate-needle bed &, cylinder a*, and
the spindle ¢’ are as common in other knit-
ting-machines. The cam-plate ¢ 1n this my
machine has two grooves to receive the butts
of the needles d, the latter traveling at times
in the said grooves, except in that small part
of groove b between the drawing-back cam a’
and throwing-out cam 0?, pivoted at b° the cam
b? having conunected with it a lever, 4%, by which

6o

to move it at the proper times into 1ts full or

dotted line position, (see Fig. 8.) the said cam
occupying its dotted-line position when knit.
ting full cardigan and its fall-line position
when Kknitting cufts or half-cardigau. Two
threads are used in half-cardigan and full car-
digan and one in one-and-one or cuff work.
The usnal throwing.outcam common toother

‘well-known machines is in this my invention

shown as a pivoted cam, ¢, 1ts pivot being at
¢'on plate a, and above the sald plate the said
cam is connected with a lever, ¢%, by which to
move it at the proper times from 1ts full to 1ts
dotted line position, (see Ifig. 3,) the sald cam
being in its dotted-line position when the ma-

' chine is doing cardigan, cuff, or half-cardigan

work, and 1n itS fu]l-line position ouly when
the butts of the plate-needles are to be drawn
back into the outer groove, {/, in order that
they may hold loops of thread in their hooks

while the c¢ylinder for the vertical needles is

shogged after the completion of the so-called

‘“binding course,” or that course which forms
the firstroworcourseat the commencementofa .

cuff orother part of the article being produced,
which part 1s to present a finished end, orone
which will not ravel or show-Joose loops, or
need to be bound by a regular binding or by
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The plate ¢ has also con-
nected with 1it, dt 1ts under side,a curved slide,

¢’, 1t being pl%ed i a wide space where the
two grooveq, b b’y unite or form one open space.
This slide is made radially movable from its
full to its dotted line position by the knob ¢,
it occupying its full and dotted line posztmns
only at such times as the cam ¢ occupies like
positions, it being in its full-line position 01113
when the needle-cylinder a* is shogged, as be-
fore described. |

The plate-needles are designated by the let-

ter ¢ and the vertical or eylinder needles by

¢. The plate-needles receive yarn from the

yvaru-guide d’, secured to the machineby screw

2, (see Ifig. 1,) as usual. The butts of the ver-
fical needles e travel in the upper groove, ¢,
during such times asfullorhalf cardigan work
1s being done, the hooks of the said needles
then receiving yarn from the vertical-needle-
yarn carrier ¢’, herein shown as attached to
tne lower end of a lever, €%, pivoted at ¢® on a
stand, €', connected with plate a, the said nee-
dles drawing the yarn received by them down
between and over and across the shanks of the
plate-needles, they then being thrown toward
the center of the machine by reason of their
butts being in the groove b. If half-cardigan
work is being doue, the plate-needles directly
contiguous to the vertical needles then being

drawn down by the stitch-forming cam f will

be held back (theirbuttsthenrestingin groove
') and the loops of yarn in the hooks of the
vertical needles will be drawn directly through
the loops then held by the said vertical nee-
dles or loops of the same thread. The butts
of the vertical needles travel in the groove &
of the vertical-needle cam-cvlinder a% when
knitting one-and-one or cuff stitch, and at
such time butone thread is employed, it being
supplied to the plate-needles bly the plate-nee-
dle-thread guide d'.

To change the butts of the vertical needies

~from the groove ¢’ to the groove ¢, and vice
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versa, at the proper times, I have gmoved the
sald ey linder vertically or transversely to the
direction of the grooves ¢’ ¢, and have fitted
tbherein a block or switeh, ¢, having inclines
o 4 to act upon the butts of the vertical nee-
dles as they pass from under the stitch-form-

ing cam f and over the point of the usual nee-

dle elevating cam, X, so as to direct the said
butts into one or the othel of the said grooves.
This switch has connected with it, at its upper
sitle, a lifting-rod, ¢/, and in connection there-
with is a suitable locking mechanism, herein

~shown as notches ¢* in the said rod, and a

spring device ¢°, to enter or engage one of the
said notches and hold the switeh elevated or
depressed. The under sides of the plate-nee-
dles d, when fully thrown toward the center of
the machine, rest at their forward ends upon
the needle-rest ¢, to keep them at the proper
level for the action of the usual thread-guide
and latch-opener.

To vary the length of the loops of yarn of

gl

-work—1 employ a pivoted lever, 17,

272,529

with 1t a lifting-rod, /2, whieh is extended up-
ward through the top of the vertical-needle

cam-cylinder above the plane in which the
plate-needles d reciprocate, to thus enable the
sald rod to be engaged - readily and the cam f
to be quickly lifted, avoiding the use of a
screw-driver to turn a screw to move the said
cain, as heretofore practiced. |

1 have herein shown the machine as pro-
vided with cam-lifter /3, shown as a lever piv-

plate a, the said lifter having at its rear end
an adjusting device by which to establish the
initial position of the said cam f with relation
to the knitring parts, while to vary from the
long and short stitch-—as when changing from
cardigan to the short stitch employed in cuff-
(see Fig.
3,) upon which are formed two or more shoul-
ders or rests, upon one of which the point of
the screw f° is made to rest, the screw being
held down against the lever by a spring, /5.
The vertlcal needles, in cuff- work, have to
be lifted far encugh to permit, thelr loops to
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t oted at. f* on a stand, /%, secured to the cam-
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pass below their ]&tcheq and at such time the

plate-needles draw their yarn between and
across the said vertical needles, just below the

pivots of their latches, thus enabling the same’

yarn to be engaged by both series of needles;
and during this operation, to prevent the

latches of the vertical needles from being acci-

dentally closed, I have provided the md(..hme

with a latch-gua}rd,. h, composed of a block
having an arm attached at 8, and having a
wire, I/, the latter merely forming a continu-
ation of the block.

When 1t 1s desired to knit full or half cardi-
gan the vertical-needle-thread guide € sup-

plies thread to the vertieal needles; but when |

a cufl 1s to Le knitted, the yarn for the plate-
needles being the only one then:to. be em-
ployed, the vertical-needle-thread_ “guide is to
be turned upward on its pivot €°, in order to
remove it and its thread from the path of the

hooks of the vertical needles, so that the hooks -
. or tops of the vertical needles, when the butts

of the said needles are in the lower groove, €,
will not strike the thread-guide € or receive
thread from it. When this thread-guide iy so
turped up or back it is caught and locked in
position by a spring-cateh, j.
series of tubular articles—such as cuffs, &e.—

together, just as the article is completed its

thread is broken off and a piece of cotton or
smooth thread is tied to the thread extending
to the fabric, and then two or more courses are
knitted with such smooth cotton thread pre-
paratory to commencing the new cuff, which
will be commenced with the cuff-yarn, 1t being
in turn tied to the end of the cotton thread
after knitting the two or more courses.

sequently withdrawn to separate the cuff of,
say, one sleeve from the large or cardigan part

To connect a

These
courses knitted with the cotton thread are sub-
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of another sleeve and leave the cuff bouud or

finished at its end, as will be hereinafter de-

the vertical needles, the cam f/ has counected | scribed.
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In cuff-work with one thread, when a verti-
cal needle is depressed so that its butt lies in
groove ¢%, the plate-needles immediately at the

right and left of it are fully drawn back, and

hold the loops of the plate-needle yarn only In
their hooks, thus drawing the platesneedle
yarn about the open latches of the cylinder-
needles e. Let it be supposed that the main
part of a sleeve has been kmitted up to the
shoulder by both series of needles, each with
its own thread, and operated as usual for the
production of full cardigan—as, for mst‘mw,
in. United States Pdtent No. 136,012, * When
it is desired to make a caff for a new sleeve, a
single thread supplied by the plate - needle-
thread guide being then used, the switch ¢ is
depressed, the throwing-out cam 67 1s put into
its full-line position, Fig. 8, and the machine

is rotated until the last needle, the butt of

which 1s 1n the upper groove, ¢/, of the cam-
cylinder a°, back of the switeh ¢ in the direc-

~ tion of its rotation, has passed the thread-guide
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¢?, atter which the said thread-guide 1s turned
up so that it ceases to supply yarn to the hooks
of the said vertical needles, and the yarn is
immediately thereafter broken off near the fab-
ric or article being kuitted; but the yarn is
1not removed from the eye in the said thread-
cuide €. The parts in this condition, further
movement of the machine will enable one-
and-one or cuff work to be done. I then

“break off the thread being fed to the plate-

needles and tie upon i1ts end connected with
the kunitted goods a smooth cotton thread,
which is then fed to the plate-needles, and one

or more courses arethen knttted with this cot-
“ton thread on the plate-needles.

In this con-
dition of the machine the cuff may be com-
menced with the c¢uff-yarn, which Is in tarn
tied to the end of the smooth cotton thread.
To commence the cuff and manipulate the
varn to be used in 1t so that the first series of
loops may serve as a binding course for the
cuff to be knit, I tarn the machine part of a
revolutionand deliverthecutl-yarn in the plate-
needle-thread guide, it having, as stated, been
tied to the end of the short cotton thread into
hoolks of the plate-needles, nntil 1n the rotation
of the machine that one of the horizontal plate-
needles next behind the bed-plate needle to re-
ceive thecutl-yarn is started out. Then I stop
the machine. Should I continue the rotation

of the machine beyound this point without

changing the position of the throwing-out cam
¢, the knitting would be plain one-and-one riv;
but to **bind,”as ] denominate this first course,
I stop the rotationof the machine at this poiut
and move the cam ¢ into its full - line position
and move the slide ¢* out into its full-line po-
sition, so that the butt of the first plate-needle
then drawn back and the butts of all the
plate-needles drawn back in advance of it in
the direction of the rotation of the plate ¢ will
be passed by the throwing-out cam ¢, and will
not be actuated or thrown toward the center
of the machine, and the needles so passed over

groove V’, Fig. 8, and refain their loops. All

the needles of the first course at the rear of

the first needle passed over by the throwing-

out cam ¢ will be drawn back in the regualar

manner by the eam a’, and the rotation of the

machine will proceed until all the plate-nee-

dles are drawn back out of action, when the
machine will be stopped, and the grooved nee-
dle-bed «fy carrying the cylinder or vertical
needles ha\ ing on them loops of only the yarn

of the plate-neeale-thread guide, will be turned |

axially in one or the other direction for a dis-

tance equal to the space between one and the.

next plate-needle, the said vertical needles so
moved or shogged carrying the loops of yarn

| of the plate-needle-thread guide held by them

into pomulonb at the sides of the plate-needles
opposite the sides that the said loops oceupied
before the said cylinder a* was so moved,

which action so places the loops of yarn of the
vertical needles in snch position that when
the plate-needles d are again fhrown into ac-
tion the stitch will be such as to *bind,” as 1
denominate it,or finish, the end of the cutf with
a cross-stitch. Afterthe vertical needles have
been shogged aside, as desecribed, the throw-

ing-out cam ¢ for the plate-needles i1s again
moved into dotted-line position to Operate the
plate-needles; but by this cam ¢ alone, with
all the plate-needles drawua back out of action,
as described, I could not knit the first course
complete, for those needles the butts of which
are left immediately at the rear of the throw-
ing-out ¢cam ¢ and in the grooved’ of the plate
a, between the cam ¢ and the drawing-back
cam a’, would not be moved forward to re-
ceive yarn from the yarun-carrier d’ for the
plate-needles; but toobviate this and throw to-
ward the center of the machine the said plate-
needlesleft at the rear of the cam ¢ soonenough
to recelive yarn from the plate-needle-thread
guide for the formation of loops, I have pro-
vided the machine with the slide ¢, which I
move forward into the dotted-line position, this
being done at the same time that I move the
cam ¢’ into its dotted-line position. As this
slide ¢® 1s moved forward, as described, into
the dotted-line position it carriesin front of it
the butts of all the pla,te needles then in front
of it, placing them in such position that their
hooks may receive yarn from the yarn-carrier
d’ during the further rotation of the plate a.
The butts of the needles in front of the slide ¢?
having been so moved forward, the said slide
1s at once returned by hand into full-line po-
sition while the plate a is yet at rest, and the
machine 1s turned until the batts of all the
plate-needles at the rear side of the cam ¢ and

between its point and the poiut of the slide ¢

next to it come in front of the slide ¢, when
the plate a is again stopped and the slide ¢?is
pushed forward into its dotted-line position,
where it remains. All the plate-needles hav-
ing been properly thrown toward the centerof
the machine, into position to receive yarn from
the plate-needle-thread guide, plain one-and-

will remain held back cut of action in the | one knitting may be done by them and the
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cylinder-needles with one yarn supplied di-
rectly to the plate-needle by the plate-needle-
thread guide, and may be continued until the
cutf or article being knitted isof proper length.
While the cuff is'being knitted by the plate-
needles, as described, with one thread, the
thread-guide of the vertical needles has its
thread disconnected from the fabrie, and the
vertical needles ¢ are held so low by groove ¢
as to pass under the vertical-needle-thread
guide without receiving yarn therefrom, the
sald thread-guide ¢’ at such time being turned
up through its handle ¢!, where it is held by
the catch j.

It a slecve or other tubular part of cardigan-
stitch is to follow or succeed the cuff, I lift the
switch g by its rod ¢’ into the position Fig. 5,
lifting the cylinder or vertical needles then
above the part 4, usually two or three needles,

placing them on the line of the upper groove

¢/ in the cylinder «f, after which the butts of
all the remaining vertical needles in the fur-
ther rotation of the machine will pass from
under the cam fand be direeted positively into
the upper groove, ¢/, of the said eylinder,which
will hold the vertical veedles so high while op-
posite the drawing-in cam «a/ of the plate-nee-

~dles that the vertical needles cannot receive

22

35
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yarn in their hooks from the plate-needle-
thread guide d’ as they did when kuitting one-
and-one work., When the vertical needles e
are so lifted into groove ¢’ the yarn thereafter
supplied to the plate-needles will be drawn by
the plate-needles across the shanks of and into
the spaces between the adjacent elevated ver-
tical needles ¢, below their latches. At this
time, also, the yarn-guide €3, which was turned
upduring cuff-knitting, is turned downinto the
position Ifig. 2, and the machine thereafter, if
revoived, will knit half-cardigan; but if full
cardigan is desired it would be necessary to

move the anxiliary cam 5% into its dotted-line.

position, in order to throw toward the center
of the machine the plate-needles sufficiently
far to rest in such position that the vertical
needles, when descending, may draw their yarn
between the plate - needles and across them

- back of fheir latches.

50
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Having described the manner of finishing or
binding cuff work, I will now describe how
cardigan-work may be bound or finished, as
for the tops of leggins and the bottoms of

Jackets. . |
With the machine set as just above de-

seribed for cardigan-work, it is preferred to
break and tie upon both of the threads- used
for cardigan-work a separate smooth thread,
and turn the machine for, say, one or more
revolutions, after which the regualar yarn will
be tied to the smooth threads referred to, and

one course will be almost knitted with both |

regular yarns, and then the machine will be
stopped to make the changes in the cams anud
slide, as before described, previous to shog-
ging the needle-bed a?, as hereinbefore stated.

The operation of finishing or binding cardi-

gan-work is the same as that described for |

|

2?2;529 o

cuff-work, except that the cam 5* is moved to
occupy its full-line position, Fig. 8. The bed
d* has on it the usual lugs, m, which, as the
sald bed 1s shogged, as described, will be ar-
rested by a suitable stop, n, properly support-
ed from-the bed a® of the machine.

70

The stop » herein shown is connected with

a lever, n*; but that I do not claim specifically,
as 1t was applied to my mwachine by G. A.
Leighton, instead of a rigid stop.

In half-cardigan work, two threads being

used, the yarn supplied to thecylinder-needles

1s manipulated by the said needles as in reg-
ular or plain knitting, with ounly one set of
needles; but the yarn supplied to the plate-
needles is atsuch time held about and between
the vertical or ¢ylinder needles below their
latches, so that as the vertical or eylinder nee-
dles descend with loops of their own thread
they draw such loops down through the loops

of their own thread then on their shanks be-

low their latches, and at the same time draw
the said new loops through the loops of the

yarn then held by the hooks of the plate-nee-

dles and extended across and between the
vertical needles, as deseribed, and both of the
said loops are cast off the tops of the cylin-
der-needles, and the cylinder-needles at the
termination of their next upward stroke have
but one loop—viz., that of their own thread—
such loop being below their latches. In full-
cardigan work, however, the yarn supplied to
thecylinder-needles isdrawn over between and
about the plate-needles back of their latches,
and the yarn supplied to the plate-needles is

75
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drawn about the cylinder-needles below their

latches, as in half-cardigan. In full-cardigan
each needleof both setsof n~edles has twoloops

whereasin balf-cardigaun the plate-needles have

but onesuchset of loops. Infull cardigan both -

stdes of the fabric are alike, the yarn supplied
to the cylinder-needles appearing on the inner
side of the fabric and that to the plate-needles
on the outer side of the fabric; but in half
cardigan work the outside of the fabric is
ribbed and- the inner side is flat. Thus, it will
be seen, to make cardigan or half-cardigan two
Independentthreads mustalwaysbeused, each
with its own set of needles, each thread hav-
ing its own carrier, and that in one-and-one

rib but one thread is used, itbeing introduced -

alternately into the hooks of both sets of nee-
dles. _
singlelongitudinal rows of knitted loops turned
in oppositexlirections, and double-ribbed work
presents a serles of two adjacent rows of such
knitted loops-turned in oneor the same direc-

105

below its latch when descending or drawing in, -
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One-and-one or single rib work presents |

125

tion, each series of two loops being separated

by a single longitudinal row of loops turned in
the opposite direction.

I have herein described, though do not in
this application e¢laim, the novel tubular-knit-

{ ted ribbed fabries having their commencing

course of loops crossed to form a finished end
to avoid crocheting loose loops, as heretofore
common in this class of work, as such fabric

I30 .
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- bined with aseries of plate-needles, a grooved
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forms the subject-matter of an application, No. |
47,091, split off from this application.

1 claim— |

1. The series of horizontal or plate needles,
means to actuate them, and a thread-guide to
supply with thread only the hooks of the plate-
needles, combined with a seriesof vertical nee-
dles, their holding-bed and actuating cam-¢yl-
inder, and the thread - guide fo supply with
thread only the hooks of the vertical needles,
and with means to move the thread-guide for
the vertical needles into and ont of action or
position with relation” to the vertical needles
when it is desired to change to cufi-work, sab-
stantially as and for the purposes deseribed.

2. Inanorganizedcircular-knitting macbine,
a cam-cylinder and needle-bed for the vertical

needles, and a series of vertical needles, com-

plate, ¢, and 1ts drawing-back cam, throwing-
out cam, and means to move forward the butts
of the plate-needles at the rear of the said
thrpwing-out cam,whereby the introduction of
varn iuto the hooksof allthe vertical and plate
needles 18 insured duaring the first course atfter
shogging the vertical needles, to thus bind or
finish a euff, substantially as described.

3. The cam-cylinder and needle-bed for the
vertical needles, and the vertical needles, the
series of plate-needles, and two yarn- gmdes——
onefor each set of needles—comDbined with the
cam-plate a, its drawing-back cam, two 1nde-
pendent throwing-out cams, and means to
move forward the butts of all the plate-needles
left at the rear of the throwing-out cam ¢, to
insure the introduction of yarninto the hooks
of all the vertical and plate needles during the
first course after shogging the vertical needles,
to biud or finish cardigan-work, substantially
as described.

4. The herein-described method of binding
or finishing the commencing course of tubular
rib-knitted work composed of two threads—one
for the outer side and the other for the inner
side of the fabric—which consists in tying to |

A

the knitting-yarns oneor moresmooth threads,
| to be afterward withdrawn, knitting one or
more courses with the smooth threads and one
course with the knitting-yarns, and immedi-
ately thereafter shogging one series of needles
past the other the distance of the space be-
tween adjacent needles, thus crossing the
stitech, and then knitting on all the needles at
the next course to finish and bind the com-

‘mencing course, substantially as described.

5. The herein-deseribed method of finishing
or binding the commencing end of a tubular
rib-kuitted cuff, which consists in tying to the
varn of the plate-needles a smooth thread, to
be subsequently withdrawn, knitting one or
more courses with it, and then attaching to it
the regular yarn to knit one course only for

the fabrie, and then shogging the needles

holding the last course of loops made, crossing
the stitch, and then knitting on all the needles
at the next course to finish and bind the eom-
mencing course, substantially as and for the
purpose described.

6. In combination, the series of horlzontal
or plaie needles, their holding-bed, means to
actuate the said needles, a thread-guide to
supply with thread only the hooks of the plate-
needles, a series of vertical needles, their hold-
ing-bed, cam-cyvlinder to actunate the said ver-
tical needles, a thread-guide to supply with
thread only the hooks of the vertical needles,
means to move the thread-guide for the verti-
cal needles into or out of action or position
with relation to said needles at certain times,
the stitch-forming cam for the vertical needles,
and the cam-lifting rod f?%, extended upward
above the plane in which the plate-needles re-

| eiprocate,all as and for the purposes set forth.

In testimony whereof I have signed my name
to this specificationin the presence of two sub-
seribing witnesses.

| WILLIAM CARTERL.
Witnesses:
G. W. GREGORY,
ARTHUR REYNOLDS.
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