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This invention relates to improvements in cir-
cular knitting machines for producing knitted
elastic fabrics, and its object is to produce on
such machines, a non-ribbed fabric in which*
straight elastic weft threads are introduced
therein in a manner which is somewhat similar
to that adopted in hand frames or straight bar
knitting machines, and thereby producing elastic
fabrics very similar to those made on a hand
frame. .

- In order to produce an elastic fabric accord-
ing to this invention, the needle eylinder of a eir-
cular knitting machine is fitted with latch
needles, the whole or part of which may be con- -

. structed or associated with means whereby the

loops can be readily removed therefrom by means
of transfer instruments disposed in the dial.
These transfer instruments are equal in number
to and cooperate with the transfer needles in
the needle cylinder, and the manipulations of
the loops in a course which are necessary to
embody an elastic yarn in the knitted fabric
as it is produced, are effected by the needles and
transfer instruments at different points in the
circumference of the machine, where the cams
are adapted to actuate the said needles and
transfer instruments in the required manner. »

In one order of working, the ground thread is
first taken on both the cylinder needles and the
transfer instruments, the elastic weft thread is
inserted between the loops disposed. on the
needles and those disposed on the transfer in-
struments, and then the loops on the latter are
transferred on to the cylinder needles and the
weft thread secured by knitting a course on the
needles. :

In an alternative order of working, the ground
thread is taken on the needles, a portion of the
loops are taken from the needles on to the
transfer instruments, the elastic weft thread is
inserted between the two sets of loops, and then .
the removed loops are returned back to the cylin-
der needles again before knitting the next course,
In both cases the several operations entailed are
effected at different points in the circumference
of the machine.

The structure of the elastic fabric produced
as described is not precisely the same as that
produced on a hand frame or on g straight bar
machine fitted with bearded needles, as this is
not possible fo;' the following reason. In a hand
frame for instance the courses are drawn on the
needles by the sinkers, and the weft thread is
inserted between the divided loops in the course
before it is knitted. In a circular knitting ma-

i

chine with latch needles, the ground thread 1is
taken by the needles and simultaneously knitted,
and the division of the loops in order to embody
a weft thread in o course, must take place after
instead of before the course is knitted.

The invention will now be more particularly
described with reference to the accompanying
drawings, in which . .

Figs. 1 to 8 inclusive are diagrams illustrating
the series of operations which are necessary. in
order to embody a weft thread in a knitted fabric
in the process of manufacture according to our
invention.

Fig. 9 is a development of the cams in the cam
case which are adapted to actuate the needles as
is required to effect the different operations
shown in Figs. 1 to 8. .

Figs. 10 to 17 inclusive are diagrams showing

an alternative order of working which is adapt-

ed to embody a weft thread in a knitted fabric
according to our invention.

Fig. 18 is a development of the cams for actu-
ating the needles in the manner described and
shown in Figs. 10 to 17.

Fig. 19 is a view showing part of the upper end

of the needle cylinder.

Fig. 20 is a plan of the dial cams for actuating
the transfer instruments as described and shown
in Figs. 1 to 8. :

Figs. 21 and 22 are front and side views of one

form of transfer needie.

Figs. 23 and 24 are front and side views of an~
other form of transfer needie..

Like letters indicate like parts throughout the
drawings.

In carrying ouf this invention, transfer needles
of any well known construction may be employed,
for example the needles B! shown in Figs. 21 and
22 each of which is formed with a crank B? to
expand the loops may be adopted, but the objec-
tion to this type of needle is that owing to the
space taken up by the crank B?, the needle tricks
or gates have to be omitted from the upper end
of the needle’ cylinder, and the upper ends of
the needles are therefore unsupported.

In order to overcome this .defect, straight
needles A shown in Figs. 23 and 24 are employed,
and a jack A! with a crank A? for expa;ndiqg
the loops, is disposed at the side of and in the
same trick as each transfer needle. The crank
A? on each jack A! can in this case be located
outside the tricks or gates in which the needles
are disposed, and the upper end of the needles
A are not only as shown in Fig. 19 efficiently
supported in gates which extend up to the top
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of the needle cylinder C, but-the latter can as
shown in Pig. 19 be formed with extensions C!
which hold the upper ends of the jacks Al close
up to their needles A. The jacks A! it will be
understood are actuated by the same cams as
the needles A.

The transfer instruments D in the dial of the
machine are of the usual cranked type and two
of them placed together as shown in Figs, 10 to
17, form an ordinary pelerine instrument, which
is ususally employed to take a loop off one needle
and place it on two.

In the order of working shown in Fags. tto 9
inclusive, a full set of transfer needles A with a
transfer jack A! associated with each, is pref-
erably disposed in the needle cylinder, and elas-
tic weft threads G are embodied at the required
intervals in courses in the fabric in the following

manner. A ground thread F is fed to the needles-

A at one point in the circumierence of the ma-
chine and is taken by both the neesdles A and
transfer instruments D as shown at Fig. 1. At
a second point in the circumference of the ma-
chine an elastic weft thread G is introduced be-
tween the loops on the needles A and those on
the instruments D as shown in Fig. 2. At a third
point the loops on the instruments D are trans-
ferred to the needles A, and this is effected by
projecting  the instruments D until the loops
thereon are extended, and then raising the
needles A up through the loops and subsequent-

- 1y retracting the instruments D so as to leave

a6
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the loons on the needles A. The loops will now

be ali on the needles A, and the elastic weft .

thread G will be embodied in the course as shown
in Fig. 4 when the nex{ éourse is knitted.
Another weft thread can now be inserted by re-
pesting the operations described, but if one or
more ordinary courses are to be knitted between
each weft thread course, exira yarn fesders and
knitting cams are provided, and openwork orna-
mental effects can be produced in these courses,
by transferring loops by means of the transfer

‘needles A and instruments D already provided for

introducing the elastic weft thread G into the
fabric.

In.transferring loops, the needles A on which
the l’oops which are to be transferred are dis-

" posed; are first raised until the loops on the nee-
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dles ‘are expanded by the cranked portions A? on
the jacks Al and the transfer instruments D sre
projected until their outer ends are disposed be-
tween the raised needles A and their associated
jacks Al as shown in Fig. 5, and the needles A are
then lowered leaving the loops on the transfer in-
struments D as shown in Fig. 6.

The loops are then retiirned but not to the same
but to adjacent needies so as to form eyelet holes,
and this is effected by projecting the transfer
instruments D until the loops are expanded by
their cranked ends, then raising the needles A
up through the expanded loops as shown in Fig.
7, and finally retracting the instruments D, leav-
ing the loops disposed in a new order on the nee-
dles A as shown in Fig. 8. 'The transfer instru-
ments D will not return the loops to'the same
needles from which they were removed, but o
needles on the right or left of the latier, according
to the position of the cranks on fthe transfer in-
struments D,

Tn the development of the needle cams shown
in Fig. 9, the cams at the first point for actuating
the needles A, are adapted to draw & course on
the needles A and transfer instruments D as de-
scribed and shown in Fig. 1. The cams ot the
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second point are adapted to retain the needles A
as is required when the weft thread is being fed-
in as described and shown in Fig. 2. The cams

disposed at the third point are adapted to raise.

the needles A so as to take the loops from the
instruments D as described and shown in Figs. 3
and 4. The cams at the fourth point are adapted
to actuaie the needles A so as to knit an ordi-
hary Course. ’

At the fifth point pattern or jacquard mecha-
nism is provided to raise selected needles A, so
that loops can be removed therefrom by the
transfer instruments D as described and shown
in Figs. 5 and 6. The cams at the sixth point
are adapted to raise the needles A high enough to
take the loops from the instruments D as de-
scribed and shown in Figs. 7 and 8.

In the alternative order of working which is
shown in Figs. 10 to 17 inclusive, the needle cylin-
der C is fitted with ordinary needles B in alter-
nate tricks or gates, and with transfer needles A

. associated with loop expanding jacks Al in the

remaining tricks or gates, and the dial is fitted
with loop transfer instruments H to work in con-
junction with the, transfer needles A in the nee-
dle cylinder. .

The transfer instruments H in this case are or-
dinary pelerine instruments which are generally
used for placing one loop on two needles, and thus
forming eyelet holes in the work.” The advantage
of using these instruments is that by using them
as hereinafter described, a loop removed from
one needle A can be replaced on the same or on
an adjacent needle, or it can be replaced on two
needles and form a larger eyelet hole when re-
quired.
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In this case the ground thread F is fed to the -

needles A and B as shown in Fig. 10, and then the
needles A are raised and the loops removed there-
from by the transfer instruments H as shown in
Pigs. 11 and 12. The elastic weft thread G is now
inserted between the loops on the needles B and
mstruments H as shown in Fig, 13, after which
the loops are returned from the instruments H to
the needies A again.

This is effected by projecting the transfer in-
struments H so that they expand the loops and

then raising one needle A through each of the

expanded loops as shown in Fig, 14. As shown in
Fig. 15 the loops have been returned to the same
needles from which they were removed, while as
shown in Fig. 16, the loops have been returned to
different needles. )

The transfer instruments H are wide enough to

place a loop on two needles A as shown in Fig. 17,

and will do this if two needles A are raised, or it
will place the loop on either of the needles which
are raised.

In the development of the cams (see Fig. 18)
for actuating the needles in the manner described
and shown in the diagrams Figs. 10 to 17, the
cams at the first point are adapted to actuate the
needles A and B as is required to draw a course
on the needles as described and shown in Fig. 10.
At the second point the cams are adapted to ac-
tuate the transfer needles A in order to transfer
the loops thereon to the instruments H as shown
in Figs. 11 and 12, and for this purpose the said
needles have longer butts than the ordinary nee-
dles B and these longer butts are engaged by the
clearing cam J. The elastic weft thread G is in-

‘troduced at the third point where the needles A
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and transfer instruments D are holding the loops -

as shown in Fig. 13, and at the fourth point the
needle cams are adapted to actuate the needles as

75
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“be raised to deliver the loops at the second point
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is required to effect the return of the loops to the
needles A again as shown in Figs. 14 and 15.

If the single butted needles A and B are em-
ployed, the loops will be taken from the needles A
and returned to the same needles again, as the
needles raised by the cam P at.the fourth point
are the same as those raised by the cam J at the
second point.

If the long needles M and M! shown on the
right of Fig. 19 are employed, the needles M! will

and the needles M will be raised to receive the
loops at the fourth point. . The cam P is in this
case disposed in the lower dotted posmon

The cams for actuating the transfer instru-
ments D as described and shown in Figs. 1 to 8
are shown in Fig. 20 and it will be seen that the
cams at the first point are adapted to position
the instruments D so as to take the loop of ground
thread as shown in Fig. 1.

The elastic weft thread -G is inserted at the:
second point.

At the third point the cams are

“adapted to operate-the instruments D as is re-
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quired to transfer the loops from the said instru-
ments to the needles, as shown in Figs. 3 and 4.

At the fourth point the cams are adapted to
withdraw the instruments D from action while
the next ordinary course is being knitted. At the

. fifth point the cams are adapted to project the

instruments D far enough to take the-loops from
selected needles A which are raised as shown in
Fig. 5 and at the sixth point the cams are adapted
to operate the jacks so that they return the loops
to the needles A as shown in Figs. 7 and 8.
When two or more courses are knitted between
the weft thread courses, tuck stitches may be
formed on certain selected needles and when
making openwork effects by transferring loops,
tuck stitches may be made on the previous course

on the needles from which the loops are trans--

ferred, so that in this case two loops will be
transferred and the opening will extend over two
courses.

- What.I cladm as my invention is:

1. In a circular knitting machine, the combi-
nation of a needle cylinder, needles therein, a
cam case associated with the cylinder, a dial, loop
transfer instruments in the dial, a dial cam cap
associated with the dial, and cams in the cam
case and dial cam cap which are adapted to actu-
ate the needle and transfer instruments and effect

‘the following operations at different points in the
circumference of the machine, divide the ground’

thread loops between the needles and transfer
instruments at one point so that an elastic weft
thread can be introduced beétween them, restore
the loops' to the needles at another point, and
knit an ordinary coutse on the needles at an-
other point, substantially as described.

2. In a oircular knitting machine, the combi-
nation of a needle cylinder, needles therein with
loop transfer means, a cam case associated with
the eylinder, a dial, loop transfer instruments in
the dial, a cam cap associated with the dial, and

cams in the cam case and dial cap which are -

adapted to actuate the needles and transfer in-
strument ‘and effect the following operations at
different points in the circumference of the ma-
chine, that is, take the ground thread loops on the
needles and transfer instruments at one point

so that an elastic weft thread can be introduced
between them, transfer the loops from the trans-

fer instruments to the needles at another point,
and knit an ordinary course on the needles at
another point, substantially as dwmjbed. ‘

3
3. In a circular knitting machine the combi-

nation of a needle cylinder, needles therein with
loop transfer means, a cam case associated with

_the needle cylinder, a dial, loop transfer instru-

ments therein, a cam cap associated with the
dial; and cams in the cam case and cam dial cap
which are adapted to actuate the needles and
transfer instruments and effect the following
operations at different points in the clreumfer-
ence of the machine, that is, take a course of the
ground thread on the needles at one point, trans-
fer alternate loops from the needles to the instru-

10

ments at another point. so that an elastic weft -

thread can be introduced between them, return

the loops to the needles at another point, and.

knit an ordinary course on the needies at another
point, substantially as described.

15

4. In a circular knitting machine, the combi- -

nation of a needle cylinder, needles therein with

-loop transfer means, a cam case associated with

the cylinder, a dial, loop transfer instruments.in
the.dial, a cam cap associated with the dial, and
cams in the cam case and dial cam. cap which

.are adapted to .actuate the needle and transfer
- instruments and effect the following operations
“at different point;s in the circumference of the

machine, that is, take the ground thread loops
on the needles and transfer instruments at one
point so that an elastic weft thread can be in-
troduced between them, transfer the loops from
the transfer instruments to the needles at-another

boint, knit an ordinary course on the needles at-

another point, transfer selected loops of this
course from one needle to another at another
point and subsequently knit a plain course at a
following point, substantially as described.

5. In a circular knitting machine, the combi-
nation of a needle cylinder, needles therein with
loop transfer means, exténsions on the needle
cylinder for closing the loop transfer means, a
cam case associated with the needle cylinder, a
dial, loop transfer instruments therein, a cam
cap associated with the dial, and cams in the
cam case and dial cam cap which are adapted to
actuate-the needles and transfer instruments and
effect the following operations at different. points
in the .circumference of the machine, that is,
take a course of the ground thread on the nee-
dles at one point, transfer alternate loops from
the needles to the instruments at another point
so that.an elastic weft thread can be introduced
between them, return the loops to the needles at
dnother point, and knit an ordinary course on

the needles at another pomt substantially as

described.
6. In a circular knitting machine, the combi-
nation of a needle cylinder, needles therein with

. loop transfer means, a cam case associated with

the cylinder, a dial, loop transfer instruments in
the dial comprised of two blades both of which
are cranked, a cam cap associated with the dial,
and cams in the cam case ‘and dial cap which
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are adapted to actuate the needles and transfer -
instruments and effect the following ‘operations -

at different points in tHe .circumference of the

" machine, that is,-take a course of the ground

65

thread on the needles at one point, transfer al- .

ternate loops from the needles to the transfer
instruments at another point so that an elastic
weft thread can be introduced between them,

 transfer the loops from the transfer instruments

to one or more needles at another point, and knit
an ordinary course on the needles at another
point substantlally as described.

ERNEST JOHN TOWERS.
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