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7 Claims.

The invention relates to improvements in cir-
cular knitting machines of the {ype comprising &
set of cylinder needles and a set of dial needles,
and more particularly to novel means employed
on the machine for effecting the knitting of true
rib fabric, and which also permits the automatic

transfer of the knitting from the dial needles to.

the cylinder needles, after the rib fabric has
been completed.

The principal object of the invention is to
provide means cooperating with the dial needles
of a circular knitting machine for effecting the
efficient knitting of true rib fabric, and which
means will eliminate the use of take-up weights
in the machine to tension the web and to hold
it on the dial needles.

A further object is to provide, in lieu of the.
custemary take-up weight mechanism on & cir-
cular knitting machine, presser devices which are
adapted to cooperate with latches of the dial nee-
dles to hold the thread down on said needles,

A further object is to provide a -dial needle
construction for circular knitting machine where-
in the dial needles are formed straight instead
of bent in shape, and so that said needles’ will
always be maintained in true alignment with the
cylinder needles when the stitches of the knit-
ting are transferred to said cylinder needles.

A further object is to provide novel presser de-
vices which cooperate with the dial needles of a
circular knitting machine and function to fric-
tionally hold said needles in their dial slots.

A further object is to provide means on a cir-
cular knitting machine for knitting a true rib
fabric with latch needles in the vertical cylinder
and in the horizontal dial of the machine.

Other objects of the invention will appear
more fully hereinafter.

Although the novel features of the invention
will be particularly pointed out in the appended
claims, the invention itself, as to its objects and
advantages, may be better understood by refer-
ring to the following description taken in connec-
tion with the accompanying drawings forming a
part hereof and in which:

Figure 1 is a side view of a presser device used

which is to be transferred to a vertical cylinder,

_ needle;
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Figure 4 is a similar view through the dial of the
machine and showing the loop of thread about to

"be transferred to the vertical cylinder needle
“which is indicated in its upward position;

Figure 5 is a similar view through the dial of
the. machine and showing the dial needle re-
tracted and the vertical cylinder needle mov-
ing downwardly and engaging the loop of thread

which has been transferred to it from the dial
needle;

Figure 6 is a top plan view of the dial needle,
presser device and the vertical cylinder needle,
9s it appears in Figure 4..

Figure 7 is an underside view of the dial cam
plate and indicates the travel of the dial nee-
dles and presser butts while the machine is knit-
ting inside rib; :

Figure 8 is a similar view showing the travel
of the butts of the needle and presser. when cer-
tain of the dial cams are lowered to push the
dial needle in position to transfer the stitch on-
to the vertical cylinder needles also to put the

o8 dial needles and pressers back into a neutral posi=-

30

35

40

45

in conjunction with the dial needles in carrying

out the objects of my invention;

Figure 2 is a top plan view of the presser de-
vice;
. Figure 3 is a fragmentary sectional wyiew
through the dial of the circular knitting machine
and showing a dial needle assembled with a
presser device in dial needle slot, said dial nee-
“dle being shown carrying a loop of the thread

50

tion;

Figure 9 is a similar view and shows the travel
of the dial needle and presser butts when sald
dial needles are operating at a neutral position
with certain of the cams raised and one cam
moved to a neutral position; . '

Pigure 10 is a developed view of the cylinder
cam box and indicates the travel of the verti-
cal cylinder needles when knitting in the rib
fabric; and

Figure 11 is a similar view and indicates the
travel of the vertical cylinder needles when knit-
ting plain knit work.

The present invention provides a novel means
which simplifies and makes more efficient in op-
eration the mechanism of circular knitting ma-
chines designed to knit true rib fabric.

The construction and operating characteris-
tics of circular knitting machines are so well
known in the art that it is deemed unnecessary
to illustrate the entire mechanism, nor to de-
scribe it in detail herein. ¥or the purpose of
understanding the present invention it is sufii-
cient to say that a circular knitting machine
for knitting a true rib fabric to which it is applied
includes the usual mechanism present in such a
machine, such as a cylinder; a dial construction;
a set of cylinder needles; a set of dial needles;
and means for feeding yarn to the needles. The
cylinder of the machine would have the usual
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grooves for receiving the cylinder needles and
the dial would include the usual dial bed keyed to
a drive shaft arranged concentric to the cylinder.
Also, of course, the dial would be. provided with
radial grooves within which the dial latch nee-
dles would be reciprocably slidable. Also, a3 is
well known, the dial needles are not operative
upon the knitting yarn during the knitting of
plain fabric which is accomplished solely or al-
most wholly upon the cylinder needles. How-
ever, during the rib knitfing of the seamless
-fabric the alternate cylinder needles are elevated
into position to take the knitting in the grooves
of the cylinder. . .

In previous types of circular knitting machines
for knitting true rib fabric, the mechanism there-
of almost universally includes a web take-up at-
tachment employing take-up weights which
function to tension the web during the knitting
and also to remove the stitch from the vertical
and horizontal needles during the knitting of the
rib fabric. Another type web take-up also is used
in these machines.
there is provided fins which project below the
hook and cast off slots., - These fins function to
-take off the work from the hooks and cast offs
and this is accomplished by placing the sinkers
in the machine with one plain and one saw
toothed sinker. In operation the fin on the dial
drops down on the fop of the plain sinker and
the saw tooth sinker then protrudes up in the
slot of the dial and the teeth thereof will hook
the thread and then the sinker is pressed in by
a cam, This action places a pressure on the
stitch to pull it off the hoock. In view of the
fact that the saw tooth sinker is only .006 to .010
of an inch thick, if there is any weak place in
the yarn, or if the teeth of the sinker have be-
come nicked, it will result in a hole being cut
and when this occurs the following stitch will
have nothing to pull it from the hook for, as a
general rule, the machines are set up with ap-
proximately three stitches between the hook of
the needle and the tooth on the sinker. Further-
more, when a hole is thus produced the tension
of the web is released and this causes the follow-
ing stitches to pile up on the needles, and if the
stop motion fails to stop the machine immediate-
ly it results in & smashing up of the machine.

It is the main object of the present invention,

in addition to its purpose of simplifying the’

-mechanism of the machine as a whole, to elimi-

nate these faults in s machine for knitting rib .

fabrie.

In carrying out the objects of my invention I
utilize the usual type of dial as employed on &
cireular knitting machine, However, said dial is

At the bottom of the gial
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as is the usual practice, and hence sald needles
can then be maintained in better alignment with
the vertical cylinder needles in effecting the
transfer of the stitches from the same to the said
vertical cylinder needles. The straight shape of
the dial needle 2, and the bent shape of the
presser device I, when they are associated with
each other, is clearly shown in Figure 6. The
Presser device and needle when assembled in the
dial slot is shown in Figures 3, 4 and 5, the dial
bed being shown at 3,

It wili also be noted by reference to Figures 1
to 5, that the presser device Is formed with a
hooked or projecting finger portion at itg outer .
end generally indicated by the numeral 4 which
is adapted to hold down the thread and to force
it to pass under the latch § of the dial needle
2 during the knitting operation, as will be ex-
plained later. The hook or finger 4 at the outer
end of the presser device [ is formed by under-
cutting said device and forming a notch N de-
fined by a horizontal edge portion 82 and an up-
right or vertical edge forming a shoulder £b.
The finger 4 is adapted to overlie a loop or thread
on the dial needle 2 quring a given stage of knit-
ting, as illustrated in Figure 4. The end of the
finger 4 terminates in & dovnwardly and inward-

- ly inclined face 4¢ extending from the upper edge

30

30

40

50

55

‘made plain under the bottom and the above men- -

tioned fins which protrude between the sink-
ers are eliminated. I also utilize the plain sink-
ers as employed with this type of machine, and
I dispense with the use of the take-up weights
to tension the web and hold it on the dial needles.

In accordance with the invention I accomplish
the purposes. intended principally by using a
. presser device which is indicated at 1, in Figures
1 and 2. This presser device is used in conjunc-
tion with the dial needles (indicated at 2, in Fig-
ures 3, 4, 5 and 6). The presser device Is a
strip of metal so shaped that it is slightly bent or
bowed, whereby when it is used with the dial nee-
dle in the needle slot in said dial, it functions to
frictionally hold the needle in said slot. The
bent feature of the presser makes it possible to
form the dial needle 2 straight, instead of bent,
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., der 4b,

of the presser device { to the horizontal wall por-
tien 48, The angularity or inclination of the face
¢ i3 such that the end of the latch 5, in swing-
ing from the position shown in Figure 3 to that
shown in Figure 4, clears the same sufficiently to
allow the loop on the needle 2 to pass from the -
Iatch to a position under the finger 4. The in-
clination of the face 4¢ is also such as to aid in
directing the loop into a position under the fin~
ger 4. The shoulder 4® limits inward movement
of the loop on the dial needle 2. . It will be par-
ticularly noted from Figure 4 that the edge por-
tion 4s of the finger 4 lies in approximately the
same horizontal plane as the free end of the
fully open latch 5, so that when the loop is later
removed from the dial needle 2 by the cylinder
needle 6, it must move outwardly under the fin-
ger & and engage the underside of the latch 5, in-

‘stead of being snagged on the point of said latch

or passing over the latch and getting caught on
the hook of the dial needle 2, as frequently oc-
curs in conventional knitting machines. It will
be still further noted that the presser device
includes a second bevelled portion 4¢ which ex-
tends downwardly and inwardly from the shoul-
The object of the bevel 44 is to provide
clearance that will eliminate any tendency of
the thread or yarn, when it assumes s position
corresponding to that shown in Figure 4, to en-
ter the space between the adjacent faces of the
presser device f and the dial needle 2 and being
“pinched” therebetween, or from catching on the
lower outer corner of the presser device { (as
would be the case if the bevel §¢ were omitted and
the presser device | was formed with a right an-
gular corner at this point).

In Figures 3, 4 and 5 there is illustrated the op-
eration of the dial needles 2, and the presser de-
vice {, as the dial needle transfers a stitck to the
vertical cylinder needles. From these figures it
will be seen that in Figure 3 the dial needle is
carrying a loop of thread which is to be trans-
ferred to a vertical cylinder needle, the vertical
cylinder needle, indicated at 6, being shown in its
down position. In Figure 4, the dial needle 2
has moved outwardly and the loop of thread
thereon has been deposited under the hook por-
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tion 4 of the presser device as the vertical cyl-
inder needle has been raised to its upward posi-
tion.
its original receded position and the vertical cyl-
inder needle has moved to its downward position
carrying the loop of thread transferred to it'from
the dial needle.

For a complete understanding of the opera-
tion of the dial needles, pressers, and the dial
cam mechanism, used in carrying out the ob-
jects of my invention, reference is now made to
Figures 7, 8 and 9 of the drawings.

In Figure 9 I have shown the travel of the dial
needle and presser butts, when the dial needles

are running at a neutral position with cams 8,

In Figure 5, the dial needle is shown in
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9 and {0 raised and cam numbered {1 moved to

a neutral position.
In Figure 7 there is shown the needle and
presser butts while the machine is knitting inside

rib, and showing cam [0 lowered to pass needles"

into the upper race, putting them into position
" to pass over cam | {, which is shown raised to shed
the stitch, and also to, pick up the yarn on the
hook of the needle.

After the yarn is laid in the hook of the dial
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needle the former stitch is passed behind the -

latch and under the presser as shown in Figure 4,
and the needle is drawn in by cam numbered {2,
shown in Figure 9. The point of this cam, indi-
cated at 128, is timed with cam point indicated
at 120 in Figure 11, by the method of setting these
two stitch points, (22 being the dial needle stitch
cast off point, and {2 the vertical cylinder needle
stitch cast off point. This will effect the reguia-
tion of the amount of yarn drawn by the two nee-
dles.

- In Figure 8, there is 1ndicated the travel of
the dial needle and presser butts when cams 8
and 9 are lowered, pushing the dial needle in posi-
tion to transfer the stitch onto the vertical cyl-
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inder needle, also to put needles and pressers back -

in neutral position, 4s illustrated in Figure 9.
This transfer of the stitch is accomplished when
the needles pass over cam 9, pushing the needle
forward, exposing the concave in the needle (indi-
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cated at {3 in Figure 6), and at this point the ver-

tical cylinder needle € is pushed up through the

stitch. At this point in the operation the presser

f is very essential, as it prevents the vertical cyl-
inder needle §, if from some cause it has been
thrown out of line, from catching the yarn and
pushing it high and causing it to pass over the
latch §, of the dial needle, and catching the hook
of said needle. If this should happen it would
cause the machine to hold on to the stitch, and
g loading up would occur which in turn would
cause g smashup in operation.

In Figures 10 and 11 there is shown a develop-
ment of the cam box of the machine in which
my invention is employed, and indicates the usual
cams ordinarily used in a circular knitting ma-
chine, such as the stitch cams {4 and i5, the side

cams {6 and 17, the top center cam 18, the bottom
center cam 18, and the cam 20.

In Figure 11 the cam box shows all of the usual

cams with the exception of cam 20 which has been
-changed from s stationary cam to g floating cam.

The dotted lines in this figure show the travel of

the vertical eylinder needles when they are knit-
ting plain knit work.

Figure 10 illustrates the travel of the vertical
cylinder needles when they are knitting in the
rib fabric and shows said needles pushed up by
jacks when passing over cam 2{, and certain of
the needles, where the jacks and cam 20 have
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been removed, pessing under cam 5. This pre-
vents the vert!cal cylinder needles without jJacks
from raising over the cam 18 and faking on yarn,
these unjacked needles being replaced at this
stage of the operation by the horizontal dial nee-

< dle.

By means of the present invention above de-
seribed, & method is provided for making & true
rib fabric on a circular footer knitting machine
with a method for automatically transferring:
from the dial needles to the cylinder needles after
completing the rib fabric. The true rib fabric
is knit with latch needles in the vertical cylinder
and in the horizontal dial, and this is accom-
plished by reason of the use of the presser de-
vice 1, above described. By utilizing the means
described in the specification the knitting of true
rib fabric may be accomplished without the use
of the customary take-up weights to tension the
thread and to hold it on the dial needles. As will
be noted from the description and drawings, the
presser device used in conjunction with the dial
needle, prevents the vertical cylinder needle from
catching the yarn and raising it over the latch

-of the dial needle, or from catching on the end of

the latch and thereby it prevents loading up of
the yarn on the dial needle which eventually
would cause a smashup necessitating the loss of
considerable time in getting the machine back
into production. Purthermore, the presser mem-
bers function to hold the dial needles.in their
slots, and this permits said dial needles to be
made straight instead of bent, as in the past.
This gives better alighment of the dial needles
with the cylinder needles during the knitting
process. Also, the invention simplifies the mech-
anism of the machine and increases its efﬁmency
in operation.

While the improvement I have made has been
described for use on a machine for knitting true
rib fabric, it is adaptable for use on most any
other standard make circular knitting machine.

Having thus described my invention, I claim:

1. Ina circular knitting machine having latched
cylinder needles and = slotted dial, latch needles
in the slots of said dial, presser members in the
same slots with each dial needle for frictionally
holding or retarding the movement of said needles
in said slots, said presser members being provided
with ﬂngers at their outer ends for holding down
the loops of the yarn being knitted so that auxil-
lary tensioning means for the fabric is not re-

- quired.
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2, In a circular knitting machine having cyl-
inder needles and a slotted dial, latch needles in
the slots of said dial, and a presser device in the
same slot with each dial needle for frictionally
bolding or retarding movement of said needles in
sald slots, said presser device having its outer end
terminating in a projecting finger and an upright
shoulder spaced inwardly from the end of said
finger which is adapted to overlie a loop on g
dial needle to hold the same down during transfer
to & cylinder needle,

3. In a circular knitting machine the combina-
tion of a cylinder, needles operating in said cyl-
inder, & slotted dial, latch needles operating in
the slots of said dial, a presser device in the same
slot with each of the dial needles and slidable in
said slot alongside and independently of its cor-
responding needle in a path substantially parallel
with that of the needle, said presse:r Jevices fric-
tionally holding said needles in said slots and each
formed with a finger at its outer end for overlying
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a loop of yarn on & dial needle and holding it
down during the time of its transfer to a cylinder
needile. .

4, In a circular knitting machine having cyl-
inder needles and & slotted dial, a latch needle in
each of the slots of said dial, and a presser device

-in the same slot with each dial needle, each of the

needles and presser devices having operating butts
whereby movement thereof in predetermined rela-
tive relation may be effected, each of sald presser
devices having its outer end terminating at a point
slightly inwardly of the free end of the latch
when said latch is in its full open position, and
being undercut to provide a projecting finger and
shoulder with the lower edge of sald finger lying
in approximately the same plane as the free end
of said fully open Iatch, whereby a loop on said
dial needle is prevented by said finger from being
raised by the cylinder needles during - transfer
to such height as to snag on the end of said latch
or override said latch and catch on the hook of
said dial needle as said cylinder needle pulls said
loop off said dial needle.

5. In a. clrcular knitting machine having cyl-
inder needles and a slotted dial, a latch needle in
each slot of said dial, and a presser device in the
same slot with each dial needle, each of the needles
and rresser devices having operating butts where-
by movement thereof in predetermined relative
relation may be effected, each of said presser de-
vices being slightly bowed in shape to frictionalily
hold its corresponding needle in the dial slot and
having its outer end terminating at a point slightly
inwardly of the free end of the latch when said
latch is in its full open position, and being under-
cut to provide a projecting finger and shoulder
with the lower edge of said finger lying in approxi-

10

16

20

35

mately the same plane as the free end of said fully
open lacth, whereby & loop on said dial needle is
prevented by said finger from being raised by the
cylinder needles during transfer to such height as
to snag on the hook of said dial needle as sald
cylinder needle pulls said loop off said dial.

6. A device for use with a dial needle of a cir-
cular knitting machine, comprising a strip of
metal slightly bowed in shape to frictionally hold
the needle in the dial of the machine and being
undercut at one end thereof to provide a project-
ing finger and an upright shoulder spaced in-
wardly from the end of said finger, sald projecting
finger being adapted to overlie a loop on g dial
needle to hold the same down during transfer to
& cylinder needle, and said shoulder being adapted
to serve to limit inward movement of said loop on

sald dial needle.

7. A presser device for use with a dial needle of
& circular knitting machine, comprising a bowed
strip of metal undercut at one end thereof to
provide a projecting finger having an inclined face
and an upright shoulder spaced inwardly from the
end of said finger, and a bevel exiending down-
wardly and inwardly from said shoulder, said pro-
jecting finger being adapted to overlie 2 loopon a
dial needle to hold the same down during trans-
fer by a cylinder needle, said shoulder being
adapted to serve to limit inward movement of said
loop on said dlal needle, and said downwardly ex-
tending bevel from said shoulder being adapted to

" prevent the yarn of the loip from entering the

space hetween the adjacent faces of the presser
device and the dial needle and being pinched
therebetween.

BENJAMIN FRANKLIN COILE.



