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UNITED STATES

PATENT OFFICE.

JOHN BRADLEY, OF LOWELL, MASSACHUSETTS.

CIRCULAR-KNITTING MACHINE.

SPECIFICATION forming part of Letters Patent No. 227,213, dated May 4, 1880,
Application filed February 12, 1880.

To all whom 1t may concern :

Be it known that I, JOAN BRADLEY, a sub-
ject of Great Butem now residing in Lewell
in the county of Middlesex and State of M%s
sachusetts, have invented certain Improve-
ments in Circular-Knitting Machines, ot which
the following 1s a specification.

This invention is more especially adapted
to be used in connection with what are known
in the art as ‘“e¢ircular-knitting machines,” or
such machines as have their needles arranged
in a cirele, and which, in the act of knitting,
are moved in a cirele, in connection with a se-
ries of co-operating wheels the Dblades or
teeth of which engage with the eircular series
of needles, and by the simple rotation of said
series of needles and the co-operating wheels
all of the operetmne of Kknitting are per-
formed.

The more especial purposes of my 1mprove-
ments are to use two or more yarns of differ-
ent colors in knitting the same tissue, and to
automatically change said yarns in such order
as may be desired. |

By the means hereinafter described cireum-
ferential stripes of different colors may be

produced in the work, and of such width and

in such order as may be desired, by automat-
ically severing one of the yarns at the finish-

ing of the stripe, and by uniting the other

varn with 1t eutometwelly, S0 as to uninter-
ruptedly continue the knifting until a deter-
mined number of rounds or courses are com-
pleted, when the other yarn is brought into
action and the yarn just used Is eutomemeellv
severed. A succession of these operations
produces a series of stripes . circumferentially
in the work without arresting the operation of
knitting to unite the two yarns by tying.

In the accompanying drawings, Ifigure 1 1s
a plan of a circular-knitting machine with my
improvements attached to it. Kig. 2 is an ele-
vation of one side of the machine. Fig. 3 18
a longitudinal seetional elevation. Iigs. 4 to
10 indicate the thread-plate in various views,
the stitch-wheel, and the cutting dewee at-
tached to the threed plate.

In the drawings, A is the bed-piece of the .

machine, upon which the several parts of
mechanism are arranged, as 1s shown. B 1s

the circular series of knifting-needles, which-|

are of the kind known in the trade as “spring-
needles.” These are fixed at their lower ends
1n a circular stock, B/, called the ¢ head,” to
which all the needles ele firmly fixed, the heade
of the needles projecting ver twelh upward
therefrom to carry the several stitches being
formed. This circle of needles 1s rotated
about a vertical axis to perform the opera-
tions of knitting by means of the bevel-gear-
ing shown, either by hand, as shown, or by
power. Around this series of needles are
placed circumferentially several wheels, which
I term ¢ working wheels,” the circamferences
of which are provided with radial blades or 65
teeth set in various positions, which work be-
tween the several needles and serve to manipu-
late the yarns in connection with them, and
perform upon the yarn all of the operations of
knitting, some of them operating outside of 7o
the series of needles, and some ot them with-
in the series, but all of them rotating with the
needles. |

In the drawings, C represeunts the ¢ stitch-
wheel,” so called, by which the yarn is looped
pertly around the needles, and is the wheel by
which the yarn i1s first received 1n the opera-
tion of knitting.

- D is called the “dividing - wheel,” which
places the loops of yarn more accurately upon
the bodies of the needles.

B is the presser-wheel, by which the beards
of theneedlesare depressed toallow the stitches
to pass over them, and its circumference there-
fore is not prowded with teeth or blades, like
the other wheels.

- Bis the landing-wheel, by which the stitches
are carried outside of the points of the beards
of the needles. G is the knocking-over wheel,
by which the work is discharged from the nee-
dles. These two last-named wheels are locat-
ed within the series of needles, and all the oth-
ers are located outside of the needles; but they
all revolve with the needles and operate upon
the yarn and upon the needles to perform the
knitting in the order that they are mentioned
above. |

The two wheels last mentioned are mounted
upon fixed axes borne upon the brackets H I,
which are secured to the interior fixed plate,
J, which plate is fast upon the interior shaft,
K, about which the revolving needle-head B
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revolves. The lower end of the shaft Kis
fixed in the bed-piece A of the machine, and
therefore does not revolve with the needle-
head B’. The revolutions of the needles and
of the several working wheels co-operating
with them, as before mentioned, perform con-

tinunously the operations of plain knitting, ex-
~cepting as will be hereinafter described.

In making the stripes with this machine it
18 to be remembered that each stripe is com-
posed only of plain knitting with one yarn
only, that the stripes run parallel with the
courses of the-stitches, and that the width of
the stripe depends upon the number of courses
thus knit before changing the color of the yarn,
which 15 done automatwally by the machine
after a determined number of courses of knit-
ting, which determines the width of the stripe
to be produced. By thus changing the yarns
of different colors and uniting each yarn atthe
commencement of each stripe by the automatic
action of the machine alternate stripes of dif-
may be produced, according to
any determined pattern, and continned with-
out stopping the Illaclune

I will now proceed to describe that pdlb of

the mechanism which chfmneb and Severs the |

yarn automatically.

upon the bobbins M’ and N/, and are led, re-
spectively, as shown in the dmwm gs, I‘lgs 1
and 2. The uppermost yarn, M’, is the one
that 1S 1n action in kmttmg The lower yarn,
N/, by its guide N, is carried below the stitch-
wheel C and down. upon the ¢ thread-plate” Y,
so called, so that it will rest upon the lower
knife, O, (shown separately in Fig. 6,) and in
the proper position to sever the yarn when the
The lower cutter-blade, O,
is fixed to the lower part of the thread- plate,

which, in tuarn, is attached to the ‘“*star-box,” |

so called, whieh carries the stitch - wheel C.
The several ¢star-boxes,” so called, carry the
several working whe(,l'::, as shown in Ifigs.
1 and 2.

In order to explain more clearly the mode

of-operation of the yarns in changing them to

malke stripes of different colors zmd to remove
the yarn from use when the stripe is finished,
1 will endeavor to explain the nature of the
operations that are produced by the machine.

We may premise that the yarn that is in
action in knitting is the one that is led through

the yarn-guide M and 1s shown as the upper

one. The other yarn-guidé, N, is meantime,
of necessity, the lower one. When the yarns
of different colors are to be changed, this

lower yarn or yarn-guide N is first ralsed by
automatic action to its proper position on the

stitch-wheel to be carried into the proper po-
sition in the work or knitting, which unites

. this yarn to the yarn or yarn-guide M already

knitting, so that they both together are knit
into the work being produced. By this means
both yarns are securely spliced to the work
and also to each other.

ting then continues for a few—say three or
four—stitches, which thus unites the two yarns
together for that number of stitches.
diately after this the other yarn - guide, M
moves downward, which carries the yarn M’
downward below the blades of the stitch-wheel
C, and the yarn is carried down onto the blade
O and to the proper position to be severed.
The movable cutter-blade P, which works
with the lower cutter-blade, O, to sever the
yarn, 18 attached to the lever ), which turns
upon an axis fixed in the post S, which also

carries the arm for the axes of the vibrating

yarn-guides M N. The lever Q, with its mov-
able cutter blade P, is raised a short distance
by the face-can R which 1s fixed upon the
counting-wheel T and rotates with it. |
The eountmn wheel T is provided around its

periphery with twenty - eight teeth, and is

turned one tooth at each revolution of the
needles by means of the vibrating pawl X,

Imme-
s 70

75

So

which 1s vibrated by the face-cam V, which '

18 fast upon the driving-shaft W beneath the
bed of the machine, (seen in Fig. 3 of the
drawings,) and thus the wheel T is turned one
noteh at each revolution of the needles.
Upon’the face of the counting-wheel T is

- | secured the face-cam R, which, by its inclines
The yarns, of different colors, are mounted .

« and ofisets f, actuates the yarn-guides M
and N, and also the lever Q, thh actuates
the movable cutter - blade P, in counnection

with stationary cutter-bhde O, to sever the
yarn. |

The cutter P is raised by 1ts lever Q by

means of the rod b, which rides upon the face

of the cam R, to the offset f, from which the
rod b drops when the counting-wheel brings

i the cam R round to the proper offset /. The

lever () is drawn downward by the helical
spring ¢, so that as the rod b falls off from the
face of the cam R it carries the cutter-blade
P downward to meet the lower cutter-blade,

O, and sever the yarn held beftween them.

The blade I descends a little past the edge
of the lower blade, O, and thus severs the

“yarn close to the thread- plate and its splice

with the other yarn.

When the yarn is in the proper posmon to
be severed it is, by the action of the yarn-guide
and the draft upon the yarn, drawn beneath
the small helical spring g, or from between the
colls thereof, which is: attached to the ¢ thread-
plate,” so called which is shown more clearly
1n Ifigs. 5 and 8. This spring holds that part
of the severed yarn which is between the cut-
ter-blade P and the yarn-guide from which it
led, and refains it until the severed yarn 1s
agam brought into use to begin another stripe,
which is done by raising and guiding the sev-
ered yarn onto the stitech-wheel by its appro-
priate yarn-guide to the proper height to be
knit, when it unites with the other yarn, and
Wlth it 1s carried into the work, and knit in

with it for a few stitches, as has been already
described.

The operation of knit- | lower the yarns, brmﬂ' them within the horn d

The yarn- ﬂmdes M and N, as they
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on the thread-plate, Figs. 5 and 8, and pre-
cisely over the lower cutter-blade, O, by which
the yarns are severed by the movable cutter P.

Figs. 5, 8, and 9 are different views of the
thread-plate and its horn d.

By the continuous action of the counting-
wheel T the face-cam R vibrates the yarn-
guides M and N in both directions—that is,
both upward and downward—and each yarn,
when 1t is carried downward, is carried onto
the lower cutter, O, and by the movable cutter

P 1s severed, leaving the yarn thus severed.

held fast by the small spring ¢, which is upon
the thread-plate. Thelever Q, which actuates
the movable cutter P, is jointed to the post S,
and is raised a short distance by the inclines
@ & upon opposite sides of its axis, (of the face-
cam R,) and is held raised a short time while
the rod ) rides upon the face of the cam R.

‘When the cam R has turned until the rod b

has arrived at the limit of the cam-face it (rod
b) falls at the point f of the cam, which allows
the cutter-blade P to fall and sever the yarn
beneath if.

The cam Ris of a semicircular form, and em-
braces such proportion of the cirele as will cor-
respond to the number of courses of knitting
that are desired in the stripe in width, or the
number of courses that are desired to be made
1n the stripes of different colors, both of them
produced in plain kunitting. |

The yarn-guides M and N are made to vi-
brate in opposite directions by inclines « of
the face-cam R, which, by the act of raising
the rods ¢ and j, which act upon opposite arms
of the yarn-guides, cause one of them to vi-
brate the yarn upward a little before the other
vibrates its yarn downward, and the inclines
of the face-cam R are so timed as to
this action.

It may be observed of the yarns in action

produce |

|

and to be brought into action that the yarn
that is to be brought into action in knitting is
to be raised and carried to the knitting posi-
tion on the stitch-wheel, while the varn that
IS to go out of action and be severed is car-
ried downward onto the thread-plate and onto
the cutter-blade O. |

It may also be stated that when two colors
only are used to make the stripes they must
be alternately brought into action, and after
the joint of the yarn is made the other yarn is
severed, and is held by the spring ¢ on the
thread-plate until another stripeis commenced,
and so on until the work is done.

The face-cam R is cut to form to adaptit to
the pattern of work to be produced, changing
the cam with each style of stripe desired.

What I claim is—

1. In a circular-knitting machine, the com-

bination, with a series of barbed needles, the
stitch-wheel, and a pattern mechanism, of two

yarn-guides, a cutting device for severing the
yarns and a device for holding the end of the
severed yarn, both located in rear of the stitch-

‘wheel, and connecting mechanism between

sald pattern mechanism and the yarn-guides
and the cutting devices, substantially as de-
scribed. |

2. The combination, with the stitch-wheel
support, of the cutting-blade O, the movable
cutter-blade P, means for operating said mov-
able cutter-blade, and the thread-plate Y, pro-
vided with the retaining-spring ¢ and horn d,
as and for the purpose set forth.

3. The thread-plate Y, provided with a horn,
d, and spring ¢, to retain the yarn after it is
severed, substantially as deseribed.

JOHN BRADLEY.
Witnesses: |

C. H. Do,
WM. C. HIBBARD.
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