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UNITED STATES PATENT OFFICE.

HARRIET ELIZABETH EMERSON, (NOW BY MARRIAGE HARRIET ELIZABETH
HINCHLIFF,) OF ROCKFORD, ILLINOIS.

TUBULAR-KNIT FABRIC.

SPECIFICATION forming part of Letters Patent No. 550,874, dated December 3, 1895,
Application filed November 13, 1884. Serial No, 147,8€0. (Specimens.)

To all whom it may concern: son ” machine, one form of which is exem-
Be it known that I, HARRIET ELIZABETH | plified in Letters Patent of the United States
EMERSON, (now by marriage HARRIET EL1ZA- | No. 214,308, granted April 15, 1879, as now
BETH IINCHLIFF,) a citizen of the United | made at Rockford, Tllinois. In machines of 55
5 States, residing at Rockford, in the eounty of | this class the needles are thrown into and
Winnebago and State of Illinois, have in- | out of connection with the cams by means of
vented a new and useful Improvement in | a pattern guide or wheel, proper automatic
Tubular-Knit Fabries, of which the follow- | appliances also controlling the throwing into
ing is a specification. and out of operation of either one or the 6o
1o My invention relates to the manufacture of | other, or both, of said cams at proper inter-
tubular-knit fabric or knit-fabric articles— | vals. - The construction and operation of
such as stockings, mittens, shirts, drawers, | these machines being well known need not
&c.—in the formation of which fabric or ar- | be described in detail here.
ticles tubes are knit of varying widths or di- In order to carry out my invention, the ma- 63
15 ameters for different portions of their lengths. | chine employed must possess the capaelty of
The dimensions of the tubes or tubular por- | having each needle capable of being sepa-
tions of such articles as those above enumer- r&tely thrown into and out of action at any
ated have heretofore been varied during the | particular stage of the process and must also
process of knitting by throwing in additional | be so arranged that the cams which actuate 7o
20 needles in a common well-known way to | the needles may operate alternately on one
widen the fabric. Theresult of such manip- | side or the other, or on both sides simultane-
ulations usually has been to leave openings | ously, at the will of the operator—that is,
or ‘“‘eyelet-holes,” so called, at the points | each cam can act separately from and alter-
where the additional needles were thrown in. | nately or simultaneously with the other on 75
25 This defect 1s ordinarily remedied by taking | its respective needles.
up stitches by hand which close these open- A proper understanding of the manner in
ings. Aftempts have also heretofore been | which Iproduce the fabric willbe facilitated
made to remedy this defect, when knitting | by reference to the accompanying drawings,
with two yarns at the same time, by atto- | of which Figures 1 to 7, inclusive, are dia- 8o
30 matically throwing in twoneedles simultane- | grams repr esentlnfr them etical skeleton plan
ously, one on each side 0f theline of knitting. Views showing the relations of the needles
The object of my invention is to produce | and yarn at various stages of the operation,
- with a single continuous yarn the knit tubular | it being understood that the needles are the
portion of the desired article or tubular-knit | well-known latch-needles ordinarily used in 8s
35 fabric of a varying diameter with & continu- | the machines above mentioned with a single
ous unbroken surface or one free from eye- | yarn laid thereon.
let-holes. - This end T attain by the émploy- Fig. 1 represents the relation of the parts
ment of what is known as the ‘‘parallel-row” | in ordinary tubularknifting. Fig. 2isasimi-
knitting-machine—that is to say, one having | lar view with an additional needle thrown go
4o the needles arranged in two parallel ranks or | into action in the old way to widen the fabrie.
rows inclined at an angle to each other and | Fig. 5 shows the method of laying the yarnin
working across a central opening, the needles | the additional needle while advanced across
being actuated when in operdtion in any de- | the line of knitting with the cams moving in
sired order or succession by suitable cams or | one direction after the additional needle has g3
45 guides. One well-known type of such ma- | been advanced and before it is retracted.
chine is what is called the ‘‘New Lamb Knit- | Fig. 4 shows the form of the twisted loop on
ting-Machine,” now being manufactured at the additional needle when it is retracted by
Jackson, Michigan. In this machine the | the cam. Fig. 5 represents the relation of
needles are thrown into and out of action by | the parts in mdmary tubular knitting after oo
50 hand, asdesired. Thework may alsobe done | the first additional needle has been l)rought
automatically by what is known as the ‘* Nel- | into full action. Fig. 6 shows the relation of




10

15

20

25

30

40

45

50

55

60

65

2 550,874

the parts when the second additional needle
is first advanced with the cams moving in a
direction the reverse of that shown in Figs.
3 and 4 and the needle advancing from the
opposite side of the line of knitting. Fig. 7
shows the relation of the parts under the con-
ditions last mentioned with the additional
needle drawn back, as in Fig. 4. It will be
observed that in Fig. 4 the first additional
needle is shown drawing the yarn over and
across the yarn from the side in which the
knitting is being done. In Fig. 7 the cross-
ing yarn is shown as drawn so as to lie under
instead of over the other, but still to the side
opposite to the knitting. This is necessary
in order to do suecessful work. Fig. 8 rep-
resents, on an enlarged scale, a view of a fab-
ric formed by catching a twisted loop at the
point of widening and holdingitforone round
before knitting in theloop. Fig. 9represents
a portion of a tube embodying my invention
and suitable for shirt-sleeves and drawers-
legs. Fig. 10 is a view on an enlarged scale,
the loops being exaggerated, showing the pe-
culiarities of the fabric whereby the eyelet-
holes are closed by the twisted loops.

The arrows in the drawings show the direc-
tion in which the yarn traverses in beinglaid
in the needles.

A represents the end at which the traverse
begins and B the point at which the yarn-car-

rier and accompanying cams stop before com-

mencing the reverse movement to complete
a round of knitting.

H represents what I call the ‘‘advancing”
side of the movement and R the reverse.

a b ¢ d e represent the needles on the ad-
vancing side, and I m n o p represent thenee-
dles on the reverse side, of the movement.

It will be understood that the cam on the
advancing side H ordinarily acts on the nee-
dles on that side when the yarn-carrier and
its accompanying cams are advancing from
A to B, as shown by arrow No. 1 in the draw-
ings, thus successively operating needles a,
b, ¢, and d, while the cam on the reverseside
R ordinarily only operates on the reverse
stroke, actuating the needles m n o p when
the yarn-carrier and its accompanying cams
are moving from B to A.

In order to widen the fabric when operat-
ing in the old way, as illustrated in Figs 1
and 2, the additional needle ¢ would be
thrown into action to receive the yarn while
the yarn-carrier was advancing from A to B,
then the yarn would be carried from the ad-
ditional needle e directly across the line of
knitting to the needles m n o p on the oppo-
site side of the line of knitting, as shown in
Fig. 2, the ultimate effect of which opera-
tion is to leave an eyelet-hole in the triangu-
lar space formed by the points of the needles
d e m, Fig. 2. :

In forming my fabric I set up the work in
well-known ways common to the machines
above mentioned and knit the tube in the
ordinary manner until it is desired to widen

it. Then instead of laying the yarn in the
additional needle e, in the manner above de-
scribed, as shown in Figs. 1 and 2, I lay the
yarn in and knit stitches on the needles a b
¢ d, while the additional needle ¢ is still
kept out of action until the yarn - carrier
pauses at the end of a stroke at the point B.
At this moment the additional needle e is so
placed as to be acted upon by the cam on the
advancing side H, while the needles ¢ b ¢ d
are thrown out of action and the eam on the
advancing side I is arranged so as to oper-
ate simultaneously with that on the reverse
side R during the reverse stroke. Asthe re-
verse movement begins the additional needle
e is thrown aecross the line of knitting and
the yarn laid in it, as shown in Fig. 3, as it
passes to the needles m 7 o p during the con-
tinuance of this movement. As soon as the
yarn is engaged with the needle m the addi-
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tional needle eretracts to its normal position, -

forming a twisted loop, as shown in Fig. 4,
and remains quiescent, holding the loop un-
til the yarn-carrier returns on the next for-
ward stroke or succeeding round of knitting,
the needles m n o p knitting in the usual
way on the reverse stroke, while the needles
a, b, ¢, and don the opposite side, having been
thrown out of action, donot act. When the
yarn-carrier pauses at the initial point A, the
needles a¢ b ¢ d are again thrown into action
and the cams arranged so that they will act
alternately, as at first described. The addi-
tional needle e being in position is actuated
at the end of the forward stroke and knits
regularly thereafter, the eyelet-hole which
ordinarily would be left in the fabric being
closed by the twisted loop above described.
With some kinds of yarn, however, I have
produced better results by suspending the
action of the additional needle e after it has
caught its loop until several rounds are knit
on the old needles, when said needle e is
brought into full action of knifting on the
second or third course and thus the hole is
more effectually closed.

When still further widening of the fabrice
is desired, an additional needle [ on the re-
verse side or that opposite the additional
needle ¢ is in like manner brought into ac-
tion, exeepting that in this case, in order to
produce a twisted loop, it is necessary to pro-
ceed in a somewhat different order from that
previously described. Figs. 6 and 7 illus-
trate this order of procedure, a tube being
supposed to be knit with the additional nee-
dle e in operation, as in Fig. 5. TUnder this
condition of things, while the yarn-carrier and
cams are resting at A, the reverse needles m
7 0 p are thrown out of position and the ad-
ditional widening-needle [ is brought into po-
sition, so that it can be acted upon by the cam
onthereverseside R during the forward move-
ment, and this cam is arranged to act simul-
taneously with the one on the opposite orad-
vancing side II. The effect of this arrange-

ment is that the needles a b ¢ d e knit the
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fabricin the usual manner. Between thetime
when the yarn-carrier passes needle ¢ and
comes to rest at B the reverse additional
needle ] is thrown forward by its cam across
the .line of knitting, catches the yarn, as
shown in Fig. 6, and retracts to its original
position. Then on the reverse movement of
the yarn-carrier a twisted loop is formed in a
position reverse to that shown in Fig. 4, by
the passage of the yarn over the yarn held by
the retracted needle, as shown in Fig. 7.
Previous to this reverse movement, however,
the reverse needles m n o p are returned to
their normal position, so as to be acted upon
by their cam, and needle [ isput out of posi-
tion, so that it may hold the yarn and form
the twisted loop. Thecamsare then arranged
to act successively or alternately, as hereto-
foredescribed. Theknitting then progresses
regularly, as before described, for any de-
sired number of rounds, .or until it is desired
still further to widen the fabric by repetition
of the widening operations. .

Referring to Fig. 10 it will be seen that the
knitting progresses in the direction from S to
T and that the traverse of theyarn is in the
direction indicated by the arrows or from left
to right, (bottom to topin said figure.) The
stitches are lettered to correspond with.the

needles by which they are supposed to have |

been knit. The first two rounds or courses,
so far as shown, were knit by needles ¢ d m
n, and on the third round the twisted loop
knit by the first widening-needle ¢ is repre-
sented as closing the eyelet-hole ab the point
of widening. After this, the work having pro-
gressed regularly as far as desired on needles
¢ d e m n, then by the operation of a second
widening - needle / a further widening and
closing of an eyelet-hole takes place. At the
nextpoint of widening a twisted loop f is rep-
resented. The needle for knitting this ob-

viously would be on the advance side or in
the same rank as the first widening-needle.
The work is continued and widened at inter-
vals to the extent desired.

I am aware that it has heretofore been pro-
posed to fill up the eyelet-holes in fabries,

when knitting with two yarns. at the same
time, by simultaneously projecting two addi-
tional needles, one each side of the line of
knitting, so as to stand crossing each other,
and then simultaneously retracting them in
opposite - directions, each carrying the yarn
with it. This method is described in the
United States Patent No. 302,119, which also
shows the dropping of the additional or wid-
ening-needles for one or more courses after
being thrown into action; butso far as Tam
aware I am the first to avoid eyelet-holes in
knitting widened tubular fabrics by travers-
ing a single needle at the commencement of
each widening across the line of knitting from
the side opposite that where the knitting is
being done, retracting said needle to form a
twisted loop, and holding said loop until a
succeeding round of knitting. 'In fact, so far
as I am aware, I am the first to produce a
machine-knit widened tube knit from a sin-
gle yarn with eyelet-holes closed at points of
widening by portions of said yarn knit into
the fabric.

I have demonstrated practically that the
mode of operation employed produces a su-
perior fabric and obviates difficulties incident
to the method above disclaimed, which are
well known to those skilled in the art.

‘What I claim herein as new and as of my
own invention is—

1. The hereinbefore described machine-
knit widened tube,knit from asingle yarn with
eyelet holes closed at the points of widening
by portions of said yarn knit into the fabric.

2. The hereinbefore described knit-fabric,
having its widened tube knit from a single
yarn, with the eyelet-holes formed at the
points of widening closed during the opera-
tion of knitting by twisted loops knit inte-
grally with the fabrie, substantially as here-
inbefore set forth.

In testimony whereof Ihave hereunto sub-
scribed my name.

HARRIET ELIZABETH EMERSON.

Witnesses:

RALPH EMERSON,
8. G. BRONSON.
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