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_ | . 17 Claims,
This invention relates to mechanism for ten-

sioning elastic yarn incident to feeding it to the
More particu-

needles of a knitting machine,
larly, my invention is concerned with elastic yarn
g tensioning mechanism for circular knitting ma-
chines used in the production of shaped or fash-

- foned seamless tubular work.

Elastic yarns, including both those wholly of

" rubber alone and those with rubber cores and a

10 textile wrapping, have a tendency to curl, twist,
and snag, and are therefore difficult to control

~incident to being fed to the needles of a knitting
- machine, this being especially true of elastic

yarns of the finer gauges.

My invention is directed toward overcommg the :

above indicated difficulties: that is to say, I aim
to make it possible to deliver elastic yarn to the
needles of a knitting machine at any desired pre-
determinable tension which may be constant, or
20 which may be variable within prescribed limits
in order to shape or fashion the work being pro-

- duced in the machine.

The foregoing desiderata I attain in practice

8S hereinafter more fully disclosed, through pro-

o5 vision of tensioning mechanism with means
- whereby snags or other irregularities are elimi-

‘nated therefrom incident to its being w1thdrawn |

from a loose supply coil or skein; and with a

- plurality of separately-adjustable, automatically-
30 regulated devices whereby the yarn is progres-.
sively tensioned enreute to the needles of the

knitting machine.

Other objects and attendant advantages will
- appear from the following detailed description of
- g theattached drawings, wherein
~ -Mg. I shows a top plan view of a circular knit-
- ting machine ' embodying my improved elastic
yarn feeding and tensioning mechanism.
Fig. I1 is a sectional view taken as indicated
40 by the arrows II—II 1n Fig. I and drawn to &
larger scale.
Fig. II1 is a sectional vlew taken as indicated
by the arrows III—III in PFlg. II with portions
. broken out to better illustrate important features
45 of construction; and
- Fig. IV is a fragmentary detail view corre-
~ sponding to Fig. III with certaln of the parts
differently positioned. |

~ . 'The knitting machine Whlch I have chosen for
50 convenience of illustrating my invention is of the
rotary type designed for producing seamless

~ ribbed work, the same having a rotating cylinder
i, and a co-axially-superposed dial (not shown)

-~ respectively for the cylinder and dial needles 2
55 and 3 which cooperate at right angles in a well

(Cl 66—-132)

known manner. A non-elastic main or founda-
tion yarn Y of cotton, rayon, silk, or other textile
fiber is fed to the knitting needles 2, 3 through

a guide 4 which is adjustably secured to the dial

cam plate 5; while an elastic yarn Y’ is at the g
same time directed to the needles by a guide 6,

so as to be inlaid between the loops respectively

drawn by said cylinder. and dial needles. As

shown, the guide 6 for the elastic yarn Y’ is
supported by a stud or post T upstanding from 39
the cylinder needle cam block 8 which latter is

mounted on the top of the bed plate 9 of the
knltting machine. -

The feeding and tensioning mechanism with
which the present invention is more especially 15

concerned comprises a tensioning means compre-

hensively designated by the numeral 15 in Fig. 1,

‘and automatic control means therefor generally
- designated by the numeral 16 in said figure. As
~shown in Figs. IT and III, the tensioning means 20

15 includes a snag-removing device which con-
Sists of a pair of opposing disks {T; an inter-
mediate tensioning device consisting of a verti-
cally-positioned rotary disk 18 and a cooperating
peripherally-grooved roller {9 running in pres- 25
sure contact therewith; and a second or final
tensioning device censistlng of a horizontally-

- positioned disk 20 and & peripherally-grooved

contact roller 21 which respectively are exact
duplicates of the disk and roller of the inter- 3o
mediate tensioning device aforesaid. The hori-
zontal disk 20 is affixed to the top end of a ver-
tical shaft 22 journaled in a bearing boss 23 of a
bracket 25, which latter’'is bolted or otherwise
rigidly secured to the edge of the bed plate 9 of g5
the knitting machine and constitutes the main
support for the tensioning means 15 A bevel
gear 26 at the lower end of the shaft 22 meshes

-with & bevel pinion 27 at the outer end of &

radially-arranged shaft 28, driven through a bevel 49
gear 29 (Fig. I) at its inner end, from the toothed
ring 8’ at the bottom of the needle cylinder { of
the knitting machine. Immediately adjacent the
bevel pinion 27, the radial shaft 28 is journaled in
8 bearing boss 30 of the bracket 28; and adjacent 45
the gear wheel 29, said shaft is journaled in a
fixed bearing 3| beneath the bed plate 9. The
roller 21 cooperating with the horizontal disk 20

is supported by a carriage or follower which is’

shiftable radially of said disk by & reversely- jo o

rotatable horizontal screw spindle 33 having jour-
nal support in spaced bearing standards 3% on
the bracket 29, said spindle being provided at

~one end with a hand wheel 34 by means of which
it can be manually rotated. The follower 32 g5
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~axis pin 38 for the roller 21.

P2

comprises a nut block component 36 with which
the screw spindle 33 directly engages; and a yoke
component 3T which is vertically slidable on the
block, and which, at its lower end, carries the
The nut block 36

is restrained against rotation with the screw
spindle 33 by wrtue of its engagement with a
guide rod 3% which extends between the bearing

standards 35 above and’ in parallel relation with
said spindle. A hehcal spring 40 bearmg down-
ward on the top of the yoke 37 serves to main-
tain the roller 21 in firm but yielding contact
with the drive disk 20, said spring surrounding
a vertical stem 41 upstanding from the yoke 37
and being regulatable by a thumb nut 42 engag-
ing screw threads at the top end of said stem.
By means of -guides 43 at opposite sides of the
yoke member 3], the elastic yarn Y’ is held to
the peripheral groove of the roller 21 as it passes
between the latter and the drive disk 20 as shown
in Fig. III. By means of a cam lever 45 pivoted
at 46 on the voke component 31 of the follower
32 and adapted to cooperate with the top of the
nut block 36, the roller 21 can be lifted clear of
the disk 20 to facilitate threading of the elastic
varn Y’. 'The roller 19 cooperating with the
vertical disk {8 revolves freely about an axis pin
471 guided at the free, clevised end of a lever 48
which is fulcrumed at 49 to the outer end of a
curved supporting bracket arm 50. This bracket
arm 50, it will be noted from Fig. III, extends
horizontally outward and downward from the fol-
lower 32, and, as shown, is formed with a split
anchorage collar 51 which embraces a lateral
boss 52 on the block component 36 of the follower
32, and which is securable by a clamp screw 33.
Due to this construction, the supporting arm 50
can be adjusted along the boss 52 of the follower
32 and the roller 19 thereby set at a different
distance from the center of the disk 18 as com-
pared with the positioning of the roller 21 rela-

tive to the axis of the disk 20. A spline 3%

serves to prevent rotation of the bracket arm 50
about the boss 52 on the follower 32 while the
above adjustment is being made. The roller 19
is held in running contact with its driving disk
I8 by a helical compression spring 56 whereof
the lower end bears against the clevised shoulder
of the lever 48, and whereof the upper end abuts
against a collar 51 on an adjusting screw 58
which threadedly engages a lug projection 59 on
the bracket arm 50. The lever 48 can be locked
in the retracted position shown in Fig. IV with
the roller 19 clear of the disk {8 for convenience
in threading the elastic yarn Y’, by a manually-
operable latch or keeper 60 which is pivoted at
6! on the bracket arm 50. A guide 62 on the
lever 48 is relied upon to direct the elastic yarn
Y’ into the peripheral groove of the roller 18.
After rounding the roller 9, the elastic yarn Y’
passes upward to a directional guide 63 on the
bracket arm 50, and from thence horizontally to
the roller 21 as shown in Fig. III. From Fig. I,
it will be noted that the shaft 65 for the vertical
disk (8 lies in the same radial plane (considered
in respect to the axis of the needle cylinder | of
the machine) with the shaft 2 of the disk 20, and
is journaled in a horizontal boss 66 of the bracket
25 as shown in Fig. II. The disk I8 is rotated in
synchronism with the disk 20 by drive connec-
tions which include a pair of intermeshing spur
gears 671, 68 whereof the latfer is mounted on one
end of a short shaft 69 aligned with the radial
shaft 28 hereinbefore referred to; and a bevel
pinion 70 on the other end of said short shaft
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which receives its motion from the bevel gear 26.
As further shown in Fig. ITI, the short shaft 68
is journaled in another bearing boss Tl on the
bracket 25. Overthrow of the screw spindle 33
incident to intermediate actuation as hereinafter
explained, is prevented by a brake 12 (Fig. 1I)

which bears upon the outer face of a bevel gear
73 on said spindle. As shown, the brake 712 is

subject to a regulatable spring 13. The snag-
eliminating disks 17 are axially and :rgtatively
free on a stud 76 at the end of an outward ex-
tension 717 of the bracket arm 50, and subject to
the pressure of a spring 18 which is regulatable
by means of an adjusting nut 19 engaging screw
threads on said stem.

- For the purpose of indicating the degree of
tension induced in the elastic yarn Y’ there is
afixed to the bearing standards 35 of the bracket
25 a graduated scale 80 which is for coordination
with a pointer 8f on the follower 32.

The illustrated means 16 for automatically con-
trolling the tensioning means 9% is exactly like
that disclosed in U. S. Patent No. 1,725,150
eranted me on Aug. 20, 1929, to which reference
may be had for details. As shown in Fig. I, the

" bevel gear 13 on the screw spindle 33 meshes

with the bevel gear 82 of the control means 16,
the latter shaft being intermittently .rotated in
opposite directions under governance of the pat-
tern chain shown at 83, through racking of
ratchet wheels 84 and 8% with oppositely directed

teeth the same manner as described in the patent

supra.

In the use of my invention, the bracket arm 50
is ordinarily adjusted on the boss 52 of the car-
riage 32 so that the roller 19 is positioned some-
what farther away from the axis of its driving
disk 18 than the roller 21 from the center of its
driving disk 20. As a consequence of such ad-
justment, the roller 19 will operate to feed the
elastic yarn Y’ at a correspondingly faster rate
than the roller 21, whereof the speed is such as
to induce in that portion of the yarn extending
from the latter roller to the needles of the ma-
chine a higher tension than that induced on the
portion of said yarn between the rollers t9 and
2i. 'Thus it will be seen that the elastic yarn Y’
is progressively tensioned as if is delivered to the
needles of the knitting machine. In practice, the
supply of the elastic yarn Y’ is taken from a
supply in the form of a free loose coil placed
horizontally in a suitable basket or other con-
tainer so as to be substantially free of tension.
As each convolution of the coil is released, twist-
ing action is set up with attendant formation of
snarls in the yarn which are removed as the
latter passes between the opposing spring-influ-
enced disks 1. In the absence of the roller (9,
the yarn would be delivered to the roller 21 at a
varying rate due to the slack occasioned as each
snag loop is opened. However, since the roller
19 runs at a slightly faster rate than the roller 21,
this slack is compensated for with the result that
the varn Y’ is delivered to the last mentioned
roller at a uniform rate with assurance of feeding
of said yarn to the needles of the knitting ma-
chine under a constant tension.

Obviously, the number of disk and roller ten<
sioning devices may be increased if a more grad-
ual progressive tensioning of the elastic yarn is
desired. Furthermore, while I have herein shown

and described my invention in association with a
rib knitting machine, it is to be understood that
it is not necessarily limited to such use since it

can be employed, with attainment of advantages.
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equal in all respects to those hereinbei'ere pointed
out, with .other types of knitting machines to

feed tensioned elastic yarn either alone or in cen--

junction with other yarns.
Having thus described my invention, I claim

1. Elastic yarn feeding -and tensioning mecha--
nism for knitting machines comprising a plurality

of serially-arranged dévices by which the yarn is
tensioned enroute to the knitting needles, each

such device consisting of a drive disk' and a con-
tacting roller between which the yarn is passed;
-and means whereby the rollers can be shifted
- radially of the disks'to vary the tension and the

rate of feeding of the’ yarn as the knitting
proceeds.
2. Elastic yarn feeding and tensiomng mecha-

‘nism for knitting machines comprising a plurality

of serially-arranged devices by which the yarn is

tensioned enroute to the knitting needles, each
such device consisting of a drive disk and a con-

. tacting roller between which the yarn is passed;

25

means whereby the rollers can be set at different
distances from' the centers of the drive disks for

progressive tensioning of the yarn; and means

whereby the rollers can be concurrently shifted

~ radially of the disks to vary the tension and rate

- 30

tensioned enroute to the knitting needles, each

of feeding of the yarn as the knitting proceeds..

3. Elastic yarn feeding and tensioning mecha- '
nism for knitting machines comprising a plurality

of serially-arranged devices by which the yarn is

“such device consisting of a drive disk and a con-

35

40

- 45

50
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tacting roller between which the yarn is passed;

and reversely-rotatable screw means whereby the
rollers can be concurrently shifted radially of
the disks to vary the tension and the rate of

feeding of the yarns as the knitting proceeds.

4. Elastic yarn feeding and tensioning mech-
anism for knitting machines comprising a plu-
rality of serially-arranged devices by which the

yarn is tensioned enroute to the knitting needles,

each such device consisting of a drive disk and

-2, contacting roller between which the yarn is

passed; a common support for the several roll-
ers: and means whereby the support can be

moved to concurrently shift the rollers radially

of the drive disks for the purpose of varying
the tension and the rate of feeding of the yarn
as the knitting proceeds. -

5. Elastic yarn feeding and tensioning mecha-
nism for knitting machines comprising a plu-
rality of serially-arranged devices by which the
yarn is tensioned enroute to the knitting needles,

each such device consisting of a drive disk and -

a .contacting roller between which the yarn is
passed; a common support for the several roli-

~ ers; and reversely-rotatable screw-means where-

- by the support can be moved to concurrently

~ shift the rollers radially of the. drive disks for

60

the purpose of varying the tension and the rate
of feeding of the yarn as the knitting proceeds. -

6. Blastic yarn feeding and tensioning mecha-

- nism for knitting machines comprising two ten-

85
70

L

sloning devices by which the yarn is tensioned

enroute to the knitting needles; eech such device

consisting of a rotating disk and a contacting
roller between which the yarn is passed; a car-

- rlage for one of the rollers; a support for the

other of said rollers adjustable on said carriage
so that the latter can be set at g different dis-
tance from the center of its drive disk with rela-

‘tion to the position of the first roller to its drive

disk for progressive tensioning of the yarn: and

~_ means whereby the carriage can be moved to con-
currently shift the rollers radially of their-drive

3

~disks for the purpose of varying the tension and
the rate of feeding of the yarn as the knitting

proceeds

7. Elastic yarn feeding and tensioning mecha-

nism for knitting machines comprising two ten-

sioning devices by which the yarn is tensioned
enroute to the knitting needles, each such device

consisting of a rotating disk and a contacting
roller between which the yarn is passed; a car-
riage for one of the rollers; a support for the
other of said rollers adjustable on said carriage
so that the latter can be set at a different dis-

tion to the position of the first roller to its drive
disk for progressive tensioning of the yarn: and
a reversely-rotatable screw _spindle whereby the
carriage can be moved to concurrently shift the

rollers radially of their drive disks for the pur-

pose of varying the tension and the rate of feed-

ing of the yarn as the knitting proceeds.

- 8. Elastic yarn feeding and tensioning mecha-
nism for knitting machines comprising a plu-
rality of duplicate serially-arranged devices by
which the yarn is tensioned enroute to the knit-
ting needles, each such device consisting of a
rotating disk and a contacting roller between
which the yarn is passed; means for synchro-
nously. driving the several disks; and 'means
whereby the rollers can be shifted radially of the
disks to vary the tension and the rate of feeding

of the yarn as the knitting proceeds,

9. Elastic yarn feeding and tensionmg meeha-
nism for knitting machines comprising a plu-
rality of duplicate serially-arranged devices by
which the yarn is tensioned enroute to the knit-
ting needles, each such device consisting of a ro-
tating disk and a contacting roller between which

the yarn iIs passed; means for synchronously .
driving the several disks; means whereby the roll-

ers can be set at different distances from the
centers of the disks for progressive tensioning
of the yarn; and means whereby the rollers can
be concurrently shifted radially of the disks to

10

tance from the center of its drive disk with rela-
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40

vary the tension and the rate of feeding of the

yarn as the knitting proceeds. |
10. Elastic yarn feeding and tensioning mecha.-

for eliminating snags and snarls incident to

drawing the yarn from a loose supply; a plu-

rality of serfally-arranged devices by which the
yarn is thereafter tensioned enroute to the knit-
ting needles, each such. device consisting of a
drive disk and a contacting.roller between which
the yarn is passed; and means whereby the roll-
ers can be shifted radially of the disks to vary
the tension and the rate of feeding of the yarn

as the knitting proceeds.
11. Elastic yarn feeding and tensioning mecha-~

nism for knitting machines comprising a plu-
rality of serially-arranged devices by which the
yarn is tensioned enroute to the knitting nee-
dles, each such device consisting of a drive disk

~and a contacting roller between which the yarn

is passed; and automatic means for shifting the

‘rollers radially of the disks to vary the tension

and the rate of feeding of the yarn as the knit-
ting proceeds.

12, Elastic yarn feeding and tensioning mech-

anism for knitting machines comprising a plu-.
- rality of serially-arranged devices by which the

yarn is tensioned enroute to the knitting nee-
dles, each such device consisting of a drive disk

45

nism for knitting machines comprising: means

50
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and a contacting roller between which the yarn .

is passed; means whereby the rellers can be set

~ :

at different distances from the eenters of the 75
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drive disks for progressive tensioning of the yarn,
and automatic means for concurrently shifting
the rollers radially of the disks to vary the ten-
sion and the rate of feeding of the yarns as the
knitting proceeds. | |

13. Elastic yarn feeding and tensioning mech-

anism for knitting machines comprising a plu-
rality of serially-arranged devices by which the

yarn is tensioned enroute to the knitting nee-
dles, each such device consisting of a drive disk
and a contacting roller between which the yarn
is passed; reversely rotatable screw means for
shifting the rollers radially of the disks to vary
the tension and the rate of feeding of the yarns
as the knitting proceeds; and automatic means
for controlling said screw means.

14, Elastic yarn feeding and tensioning mech-

anism for knitting machines comprising a plural-
ity of serially-arranged devices by which the
yarn is tensioned enroute to the knitting nee-
dles, each such device consisting of a drive disk
and a contacting roller between which the yarn
is passed: means whereby the rollers can be set
at different distances from the centers of the
drive disks for progressive tensioning of the
varns; screw means for shifting the rollers ra-
dially of the disks to vary the tension and the
rate of feeding of the yarns as the knitting pro-
ceeds: and automatic means for controlling said

0 SCrew means.

15. Elast_ic varn feeding and tensioning mech-

2,128,174

anism for knitting machines comprising a plu-
rality of duplicate serially-arranged devices by
which the yarn is tensioned enroute to the knit-
ting needles, each such device consisting of &
rotating disk and a contacting roller between
which the yarn is passed; means for synchro-

nously driving the several disks; and automatic
means for shifting the rollers radially of the

disks to vary the tension and the feeding rate

of the yarn as the knitting proceeds.
16. Elastic yarn feeding and tensioning mech-

anism for knitting machines comprising a plu-

10

rality of duplicate serially-arranged devices by

which the yarn is tensioned enroute to the knit-
ting needles, each such device consisting of a
rotating disk and a contacting roller between
which the yarn is passed; means for synchro-
nously driving the several disks; means where-
by the rollers can be set at different distances
from the centers of the disks for progressive
tensioning of the yarn; and automatic means
for concurrently shifting the rollers radially of
the disks to vary the tension and the rate of
feeding of the yarns as the knitting proceeds.
17. Flastic yarn feeding and tensioning mech-
anism according to claim 1, including means
ahead of the first of the aforesaid devices with
regard to the direction of feeding for eliminating
snags in the yarn.
GEORGE W. LINDLEY.
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