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To all whom tt may concer:

Be 1t known that I, Wirriam EsTy, of La-
conia, in the county of Belknap and State of
New Hampshire, have invented a new and
useful Improvemeniin Widened Tubular Knit
Fabrics, of which the following, taken in con-
nection with the : accompanying drawings, is a
specification.

My invention relates to the manufacture of
widened tubular knit fabries; and it consists
in anovel arrangement of stitches formed from
a single yarn extending continuously in the
same direction and composing the seam in
that part of the fabrie where the widening
takes place, which will be readily understood
by reference to the description of the draw-
ings, and to the claim to be hereinafter given.

Ifigure 1 of the drawings is a side elevatlon
of a shirt-sleeve illustrative of my invention;
and Fig. 2 is an enlarged elevation of a por
tion of the same, showi ing the form and ar-
rangement of the stitches w hich constitute the
seam in that part of the fabrie where the wid-
ening takes place.

Tn the manufacture of my unproved widened
tubular fabric I use an automatic machine
having two sets of needles arranged in rows
parallel to each other upon fixed beds, said
beds being so 1nclined to each other that the
needles in one row, when moved endwise by
the action of the needle-cams thereon, will
cross the plane of movement of the other row
of needles, said needle-cams being constructed
to feed the needles in the front row endwise
when said cams move from right to left while
the needles in the rear row are at rest, and to
move the needles in the rear row endwise
when said cams move from the leit to the right
while the needles in the front row are at rest,
or vice versa, the machine being provided
with a pivoted or vibrating yarn-carrier con-
structed and arranged to feed a yvarn first to
one row of needles aml then to the other row
of needles, means for moving said carrier over
sald rows of needles from end to end thereof,
and vibrating said carrier at each end of the
rows of needles, so that the yarn which is fed
to one row of needles when the carrier is mov-
ing in one direction will be delivered to the
other row of needles when the carrier moves
in the opposite direction, and a pattern-chain

| for automatieally throwing into and out of ac-
tion the needles forforming v tlie widening seam.

For an example of the ar rangement and op-
eration of the varn-carrier see Lebtels Patent 55
No. 302,119, granted to me July 15, 1884, For
an example of the needles and the pattern-
chain for throwing said needles out of action
. See another application of mine, filed Decem-

ber 12, 1881, No. 150,160, and the Letters Pat- 6o
ent No. 247 3‘?3, oranted to me September 20, :
1881, in “thh one set of needles and the pat-
tern-chain for operating the same are shown,
the other set of needles and pattern - chain
being placed opposite those shown, with the 65
angle of inclination of the needles and nee-
dle-bed reversed, and with the sinker-hooks
of the two sets about one-sixteenth of an inch
apart; and for an example of the needle-oper-

i ating cams see Leftfers Patent No. 39,934, 70
{ granted to [saac W. Lamb, September 15, 1363.

In thedrawings, A and B represent portions
of the fabriec which are knit straight, or with
a uniform number of stitches i1n each course
- of elther section, but with a diffierent number 75

of stitches in the courses of A from thosein B,

and C is a section located between and con-
necting A and B, and 1n which the widening

to give the taper to the fabric takes place.

This widened tubular fabric may be a stock- 8o

iny, the sleeve of a shirt, the leg of a pair of
drawers, or any other tapered tubular knit
fabrie, and is knit by commencing at the small
end and at the proper times widening to in-

crease its diameter and give thedesired taper 85

thereto. |
If a shirt-sleeve is to be knit, the wristband
D 1s first knit and then a straight tubular por-

| tion, B, i1s knit, extending to the line @, when

the widening begins. Up to this point a uni- go
form number of needles have been in action,
and each course knit contains the same num-
ber of stitches. Whenthe pointfor beginning
the widening is reached and the yarn-carrier

1s ab the right-hand end of the rows of needles, g5
an additional needle at the opposite end of the
front row of needles 1s thrown into action, and
‘the end needle of said row previously inaction
and next to said new needle and the third nee-
dle from said new needle are thrown out of 100
action, and two courses, d d, are knit. The
new needle catches the yarn-of the first course
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d and draws-it into a loop; but as there is no | sired number of courses are knit upon the

stitch upon said new needle to draw the new-.

loop through said yarn is held by the hook of |

sald needle till said needle is again advanced
to seize the yarn of the second course d, when

the latch of the needle is carried through the |

loop held by said needle, and as the needle
again recedes the loop ¢ of yarn seized from
the second course d 1s drawn through the loop
first seized and the latter is cast off Previous,
however, to said second course d being knit,

~and whlle the carrier 1s at the right-hand end
- of the rows of needles, or when one-half of said

_I5
‘new needle at the left-hand end of the rear row
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second course has,been knit and the carrier IS
at_the left-hand end of the rows of needles, a

of needles is thrown into action, and the nee-
dle next to said new needle and the third nee-
dle therefrom, and previously in action, are
thrown out of action, and as the carrier is
again moved to the right the new needle of
the rear row last thrown into action catches

the yarn and draws 1t to the rear side of the

machine and holds it until the carrier returns
totheleft-hand end of therow of needles,when
sald new needle is again projected forward,
carrying the latch of the needle through the
loop previously seized, and as thecarrier again

- moves toward the right said new needle seizes

30

the yarn delivered therefrom and then recedes

~and draws the loop ¢ of said yarn through the

loop previously seized by said needle and casts
the latter off. When the carrier has reached

~ the right-hand end of its reeiprocation, after

35

having delivered the yarn of the second course
d to the new needle last thrown into action
from the front row of needles, said needle is
again thrown out of action, still holding the

- loop ¢ of yarn last seized the1eby, and at the
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same time the two needles in the same row
last previously thrown out of action are again
thrown into action, another course, ¢, is knit,

the new needle last thrown into actnon from-

the rear row of needles is again thrown out of
action, still holding the 100p ¢ last seized
thereby, and at the same time the two needles
in the same row previously thrown out of ac-

‘tion are again thrown into action and the loops

bb held therebyare knit in the next succeeding
course. T'wo or more courses ¢¢are knit upon
theoriginal numberof needlesineach row after
the new needles which were thrown in have
been thrown out of action again, and then the
new needles are again thrown into action and
the loops cccarried ther eby are knit into sue-

ceeding courses, the throwing into and ont of
action of the needles In the rear row taking
place one course later than the same actions
take place in the front row of needles. These

operations are repeated as often as it is desired

- to widen, and are continued untilthe point is

reached Whele it 1s desired to discontinue the
widening, the widening upon one side of the
seam occurring in each case one course later

65 than upon the other side thereof.

needles then in action without adding to or
subtracting from said number to complete the

straight portlon A, and then the ﬂ'usset JORNE!
knit by widening, as before.

When completed, the seam of that portlon
of the fabric where the widening is done will

‘consist of a series of repetitions of the following

features—viz., one or more courses of yarn ex-
tending contmuously in one direction, as d d,
a plarality of loops, b ¢, upon each side of the
widening seam drawn from a lower course
over said first-mentioned course or courses
and knit into a course above, one of said loops

carried up by a new needle being thrown into
actlon, as heretofore deseribed, thus increas-
ing the number of stitches in the course and
widening the fabric.

My present invention may be made upon
the same machine as the fabric described in
another application of mine, filed May 5, 1887,
Serial No. 237,205, by threadmg only one end
of the yarn-carrier and so setting the pat-
tern - chains relative to each other that the
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‘upon each side of the center of the seam being.

g0

throwing into and out of action of the needles

in one row of mneedles shall take place one
course later than the same movements take
place in. the other row of needles, and modi-

fying the needle-operating cams so that the -

needles in one row will be moved endwise

95

while the cams are moving in one direction

and the other row of needles are at rest, and
when the cams move in the opposite direction
the needles previously at rest will be moved
endwise and the needles in the other row W]ll
remailn at rest. |

This invention is an 1mprovement upon the

invention described in said prior application,

No. 237,205, in that theseam or rib upon the

side of thetube opposite tothe widening seam,

caused, in said prior patent by the crossing
of the yarns, i8 entirely eliminated from the

fabric when formed from 'a single yarn, as
herein described, and the openings in the
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widening seam will be reduced in size, thus |

making a more desirable article.

The object of forming the portion of the
seam where the widening takes place in the
manner hereinbefore described is to more

-tightly close up the openings which would be

formed were only one loop upon each side of
the seam drawn from a course over one or
more courses ‘and knit into a succeeding
course, and at the same time to render said
seam more elastic than it otherwise would be.
What I claim as new, and desire to secure
by Letters Patent of the United States, is— -

A widened tubular knit fabric having the

seam inthat portion wherethe widening is done

composed of a series of repetitions of one or

more courses of a yarn extending continu-

ously in one direction, as d d, and a plurality-

of loops upon each mde of the center of said
seam drawn from a course below over and

I15
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-I3¢

When the widening is completéd any de | above said first- mentloned courses and knit '
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into a course above the same at each widen- | subseribing witnesses,onthis 27th day of June,
ing, one of said loops upon each side of the | A. D. 1887.
seam increasing the number of stitches in the -
course into which it is knit and widening the
5 fabrie, | Witnesses:
In testimony whereof T havesigned my name | N. C. LOMBARD,
to this specification, in the presence of two | WALTER E. LOMBARD.

WILLIAM ESTY.
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