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To all whom it may concern: .
Be it known that I, CmarrLeEs CLARING-

BORN, citizen of Great Britain, residing at
No. 194 Noel street, Hyson Green, in the

city and county of Nottingham, England,
have invented certain new and useful Im-
provements in or Relating to ‘Circular-Knit-
ting Machines, of which the following is a
specification. | o -

This my invention relates to improve- -

ments 1n or relating to circular  knitting

- machines such as are used for making seam-

less knitted elastic stockings and the like or

. other articles in which the shape and size of
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the stocking or the like is varied by regu-
lating the pull or tension of the elastic
thread fed into the fabric in course of man-
ufacture, and the main object of this my in-
vention 1s the provision of the means by

which any required length of elastic thread
can be definitely fed into the fabric, for
every course knitted—all in such a manner
that the length of this elastic thread which
‘1s fed into the machine can be automatically -
varied as required to suit the variations nec-

essary to form the varying size and shape of

the article being made in the knitting ma-

chine. For this purpose the knitting ma-
chine 1s fitted centrally at its base to a hori-
zontal circular table supported by standards
carrying the driving mechanism under-
neath. This driving mechanism—in addi-
tion to operating the knitting machine—
drives a revolving arm above the circular
table around and at the base of the machine.
This revolving arm is fitted with a long
regulating screw, and a plain shaft
parallel with each other, and both turning
In a bearing at each end of the arm. The
plain shaft is fitted with a disk resting on
and driven by the circular table and is capa-

ble of sliding backward and forward on the

shaft and of driving the shaft by means of
a key or feather attached to the disk sliding
in a keyway formed the full length of the
shaft between the bearings.

- rollers, between which the elastic thread is
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fed to the needles of the knitting machine at

varying speeds according to the position of

the driving disk as it revolves on the cir-

‘cular table, the feed being faster as the disk
revolves at the outer circumference of the

tw.ble, and. slower as it revolves inward on
the table. - The position of the disk on the

placed

¢ _ The inner end -
of the shaft ig fitted with.a bevel wheel fixed
- to same for driving a pair of positive feed

table is regulated by the regulating screw

. named ' above, which carries on it a nut

formed with a claw which engages in a

groove formed on the boss of the driving

disk. The outer 'end of this regulating
screw 1s fitted with a star wheel, which in
revolving comes in contact with one or more
sliding studs arranged in a frame fixed at
the periphery of the circular table. This
frame is fitted with one or more sliding

studs arranged to come into action when
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coming in contact with the upper arms of

the star wheel when it is required that the
regulating screw be partially rotated to
move the driving disk in one direction; and
with one or more lower studs when the driv-

in the opposite direction, one stud or set of

'studs only being in operation at one time.

The propulsion of the upper or lower stud

or studs 1s effected by connecting them by

sulitable mechanism so as to be operated
alternately. by buttons or cams placed at
desired intervals on each edge of an endless
flexible chain passing around two chain
wheels, one of which is driven from the

70

ing disk 1s required to be partially rotated

79
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knitting machine driving gear. by -suitable

means—all arranged in such a manner that
when the. buttons on one edge of the chain

come 1in contact with the lever or levers
~actuating the upper stud or studs these are
pushed forward for turning the star wheel

in one direction, and when the buttons on

the other edge come In contact with the

lever or levers actuating the lower stud or
studs they are pushed forward to turn the

star wheel in the other direction. In each'
case after the buttons have passed the levers
on elther side the studs are automatically

withdrawn from action by springs or other

‘suitable means. -

I attain these objects by the mechanism

‘illustrated in the accompanying drawings,
‘in which— ' |

" Figure 1 is an end elevation of a circular

‘rib knitting. machine such as is used for

85
90

9o

- 100

making seamless knitted elastic stockings

and the like, showing my improved- elastic.
thread varying appliance. Fig. 2 is a plan
-of the same machine.

Fig. 3 1s a side ele-
vation of the same.
end elevation of the elastic thread feed roll-
ers. Fig. 5is a side elevation of the same. -

Similar figures of reference refer to simi-

lar parts throughout the several views.

105

Fig. 4 is an enlarged

110

~ The circular rib knitting machine shown
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in the drawings has a ﬁxed needle cylinder,
with a fixed ribber dial and rotating cams
carrled by the cam cylinder 6, and cam plate

5. It 1s also fitted with a k:mttmg thread

erate in ordinary circular rib knitting ma-

10

carrier 4, an elastic thread carrier 3, work

rollers 27, and other usual parts of the ma- _

chine as now used and constructed to op-

chines for the production of seamless knitted
elastic stockings and the like.

For the purpose of my invention I fit the

~ knitting machine centrally at its base with

15

a circular table 1 supported by the two stand-
ards 7. This table carries from bearing

‘brackets 8 the driving mechanism compris-

ing the fast and loose pulleys 9—10, shafts

- 11 and 11%, gear wheels 12 for driving the

20

25

30

35

‘the bearings.
bevel wheel 21 gearing into bevel wheel 22,

cam cylmder 6, to which is fitted two arms
13, at the outer ends of which is pivoted
the rev olving arm or frame 14, comprisi
the regulating screw 15 and the plain shatg
16, both turning in bearings formed in the
arlylng plates "18 at each end these plates
being rigidly held apart by the stay rods 14.
The shaft 16 is fitted with the. regulatmﬂ*

disk 2 which rests on and is rotated by the

table 1 as it revolves thereon when rotating
with the revolving arm or frame 14, and _-

the disk 2 is arranged to shde backward

and forward on the shaft 16, and to drive.
same by means of a key or feather attached

to the disk 2 and sliding in the keyway 20
formed the full length of the shaft between
The shaft 16 is fitted with the

- which in turn drives the p051tne feed 1011-
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studs 28 and 28% which slide in the frames
30, are propelled forward to come into con-
ﬂtact at their inner ends with the arms on

- are pwoted The levers 32 and 32* are

ers 23, between which the elastic thread is

fed to the needles of the knitting machine

at varying speeds according to the position
of the driving disk 2 as 1t revolves on the
circular table 1 the feed being faster as the

disk revolves at the outer mrcumference ot

the table, and becomes gradually slower as
1t revolves inward on the table 1.

‘The position .of the disk 2 on the table 1
is determined by the regulating screw 15,
which carries on it the nut 24 formed Wlﬂl
2) claw arm 25, the outer end of which en-

-gages 1n a groove formed on the boss of the
disk 2. The outer

driving or regulating
end of this scr?s 18 ﬁtted with the star wheel
96, which in rotating comes in contact as
requn ed with e%er the upper or lower set
of sliding studs 28 or 28% which slide in
the slide. frames 30 attached to the angle
plate 17 carried from table 1. The shding

the star wheel 26 by their outer ends slid-
ing up the wedge pieces 31 and 31" sliding
in the slide frames 30 as these wedge pieces

.are moved to the right hand by the levers

32 and 32 to the upper end of which they

T
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pivotéd at their lower ends to the framing

29 fixed at the top to the table 1, and at its
Either of the levers 32

base to the floor.
and 32* are brought into action as required
by the stud 33 fixed to same engaging with
the small lower part of the slot 34 formed

in the horizontal connecting rods or crank
arms 85 and 385% which are driven hori-

zontally backward and forward by the crank

and pin 36 fixed to the end of the driving
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shaft 11* and brought into actlon as de.

scribed below. .
The shaft 11* carries on the other smle

“of the bearing 8 an eccentric 37 which ac-

tuates an oscillating pawl 38, the {ree end
of which engages with the teeth formed on
the ratchet wheel 39 which 1s rotated there-
by along with the chain wheel 40 to which

it 15 attached, both rotating on an.axle fixed

to the bracket 41. This chain wheel is fitted
with a spring friction brake and drives by
suitable teeth formed on same the endless
chain 42 carried at its lower end by the

‘wheel 43 turming on an axle carried irom

the framing 29, 1n which 1t can be adjusted
along the slot 44, -

The chain' 42 is fitted w1‘th a series of
studs 45 in the center, another series 46 on
the outer side, and one or more studs on the
inner side. These studs come in contact at
the top of the chain wheel 40—as the chain

s driven upward—with the lower edges of
‘levers 47 and 4‘7 X

47 fulecrumed at 48 from the
table 1; stud series 45 lifts up lever 47, zmd
stud series 46 lifts up level 47. TEach of
these levers is formed at its outer end with
a foot or lifter piece arranged to bear under
the onter énds of levers 35 and 85* respec-
tively, and which they raise at suitable
times.

the small lower part of the slot 84 formed in
same, and by this means either wedge piece

- 31 or 31* 1s moved to the right hand so as

to push forward pins 28 or 28" until they
come 1n contact with the upper or lower

~arms of the stud wheel 26 for varying the

speed of the elastic thread feed mllers 23
as explained before.

The series of one or more studs on the
inner side are for stopping the machine by
actuating the right hand end. of lever 49 and
_disengaging the left hand end from the slot
50 under the sliding bar 51 of.the belt strik-
Ing-gear 52, which then movés to the right
and. transfers the driving belt from ‘a‘:he Tast
pulley 9 to the loose pulle 10.

The elastic thread 1s carrled in the tin 53
which rotates with and is.carried by the re-

volving arm 14, and the thread is Sult&OlY

gmded through 'the hole i in the eye plate 27
to the feeding rollers 23, and from there to
the elastic thread carrier '3, The other knit-

ting threads on the bobbins 54 are carried

by the fmme 55, where they are sulta,bly ten-

When either lever 35 or 35 1s raised
the pin 33 1n lever 32 or 32* engages with
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sioned and are thence guided to the thread
carrier 4 1n the usual manner.

The whole of the variable feeding mech-
anism described above is so arranged and
devised that the tension at which the elastic
thread is fed to the machine is varied as
required according to the length of the
elastic thread 1t is desired to feed at each
course knitted. If the length of the elastic
thread fed into the machine is less than the
circumference of the needle cylinder, the

~ thread—by reducing the speed of the feed

20

25

20

rollers—is stretched as it is knitted into the

tabric, and after it has left the machine the
elastic thread contracts and so reduces the
size of the stocking or the like. If on the
other hand the length of the elastic thread
fed 1nto the machine equals the circumfer-
ence of the needle cylinder—the speed of the
feed rollers is increased accordingly—so that

the fabric after it has left the machine is
practically

-

the same size as the needle cyl-
inder. |

When it is desired to produce on the ma-

chine shaped stockings or the like, it is nec-
essary to vary the speed of the elastic thread
feed rollers at every one or more courses
without - stopping the machine—to attain
which the star wheel comes into action every
revolution or more, and the studs 45 and 46
are so arranged on the chain as to effect this.

The different levers, slides, pins, and the

~ like described may be fitted with adjustable

o

stops and springs to bring them back to
their normal positions after each movement.

What I do claim as my invention, and de-
sire to secure by Letters Patent, is—

1. In a circular rib knitting machine as
used for making seamless knitted elastic
stockings and the like, in combination, a
circular feed table, a disk rolling thereon at

varying diameters and elastic thread feed

rollers driven therefrom at varying speeds
tor the purpose herein described..

2. In a circular rib knitting machine as
used for making seamless knitted elastic
stockings and the like, in combination, a
teed table, a disk rolling thereon at varying

speeds, an automatic means for positioning .

said disk radially on said table.

3. In a circular rib knitting machine as
used -Tor making seamless knitted elastic
stockings and the like, in combination, a cir-
cular feed table, a disk rolling thereon at
varying speeds, a frame carrying said disk
revolving around said table, a disk shaft,
elastic thread rollers driven therefrom, and
automatic means including a regulating

screw for positioning said disk radially on

sald table.
In testimony whereof I have affixed my
signature in presence of two witnesses.
CHARLES CLARINGBURN.
Witnesses: -
H. WaLxker Hivr,
Tros. H. Coox.
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