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To all whom it may concern: '

* Be it known that I, WiLriam T. BArraTT,
a citizen of the United States; residing at
Bennington, in the county of Bennington

and State of Vermont, have invented new |

and useful Improvements in Circular-Knit-

ting Machines, of which the following is a

specification. o )
"This invention relates to a circular knit-

ting machine employing two needle cylin-

ders, viz., a primary and a secondary cylin-
der, with a series of spring needles slidably

. mounted on each of said cylinders, respec-
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tively. The cylinders are preferably * con-
ical ” cylinders and are preferably rotatable,
the usual cams and pressers being employed

for imparting a reciprocatory motion to the .

needles and for pressing said needles during
the knitting operation. Suitable means,
preferably a cam, are employed to move the
secondary needles outwardly to press and
cast off, and to cause said needles to clear

' the edge of the primary cylinder and the
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fabric during their downward motion. Said

cam also performs the function of assisting

in the casting of the old loops from the
secondary needles as said secondary needles
are drawn upwardly along the edge of said
cam. »

The particular object of this invention is
to so arrange and construct the needle cylin-
ders, and said cam for moving the secondary
needles outwardly from the cylinder, that
the knitted fabric may be taken out through
either one of said cylinders, and preferably
said fabric is to be taken out through the
secondary cylinder, so that the finished face

~ of the fabric will be on the outside thereof
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and visible to the operator of the machine,
so that he may readily -detect any imper-
fections therein.

The object of the invention is further to
so construct and support said cam that it
may be - accurately and conveniently ad-
justed transversely of the secondary needles,
longitudinally of said secondary needles, or
both transversely and longitudinally, as may
be desired, said cam and 1its adjusting means
being so arranged and supported that the
adjustments of said cam may be made with-
out interfering with the fabric, cylinders
and their needles. - o : '

To these ends- the invention consists in

the combination and affangement of parts

‘set forth in the following specification and-

‘particularly pointed out in the claims
thereof.
Referring to the drawings: Figure 1 is

a front. elevation,. broken away and shown

in section, of my improved circular knitting
machine, the pressers and needle cams be-
ing removed.. Fig. 2 is a side elevation of
the take-up mechanism, the same being also
broken away. Fig. 3 is an enlarged vertical
sectional elevation taken.through one side
of the needle cylinders and particularly
illustrating the construction and arrange-
ment of the inside cam and its adjusting
means! Fig. 4 is a sectional plan taken on
line 4—4 of Fig. 3, showing the inside cam
in three parts. Fig. 5 is a detail plan show-
ing the inside cam 1in one part.
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Like numerals refer to like parts through- .

out the several views of the drawings. -

In the -drawings, 10 is the frame of the
machine; 11 is'the main driving shaft jour-
naled in suitable bearings and driven by a
pulley 12. A bevel gear 18 fast to said main
driving shaft meshes into another bevel gear
14 fast to the vertical shaft 15. The shaft
15 has gears 16 and 17 fast theretg and

meshing into annular gears 18 and 19; re~

spectively. The annular gear 18 is fastensd
to a running ring 20 journaled in the lewer
bed-plate 21.

primary cylinder 24, running ring 20 and
gear 18 are fastened together to rotate as
-one piece and might, if desired, be made or
cast in one piece. The secondary cylinder
25, the gear 19 and upper running ring 22

are fastened together and rotate as one piece -

and said cylinder, gear and running ring
might also be made in one piece, if desired.
The primary cylinder 24 is larger in di-
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The annular gear 19 is fas--85"
tened to the running ring 22 journaled. in,
bearings in the upper bed-plate 28. The.
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ameter than the secondary cylinder 25 and -

has slidably mounted thereon a series of pri-
mary needles 26, said needles being prefer-
ably connected to jacks 27 and having a re-
ciprocatory motion imparted thereto by nee-
dle cams.28 (Fig. 3). The secondary cylin-
der 25 has a series of secondary needles 29
slidably mounted thereon and connected to
jacks 80 to which a reciprocatory motion is
imparted by means of the needle cams 31.
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The primary and secondary needles are held
in their respective grooves or tricks by elas-
tic bands or springs 48, 48. '

The 1ower bed-plate 21 is supported upon
the frame 10 by means of brackets 32, 32.

- The upper bed-plate 23 is adjustably sup-

- 10
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ported upon the frame by means of brackets
33, 33. The primary needles 26 are pressed
at the proper time by a suitable presser (not

shown in the drawings, but well known to’

those skilled in this art).  The secondary
needles 29 are pressed at the proper time by
a rotary presser 34 coacting with an inside

_cam 35, as hereinafter more fully described..

The rotary presser 34 is mounted upon a
suitable presser stand 86 which, in turn, is
supported upon a bracket 26” fast to the ug-

e

_.per bed-plate 23. The inside cam 35 may
- made in one piece, as illustrated in Fig. 5,
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or it may be made in three parts 85’, 35%
and 352, as illustrated in Fig. 4.
Referring to Figs. 8 and 4 it will be seen

that the cam 85’ is fastened to a guide-ring.

37 by means of screws 88, 38 which project
through slots 89, 89 in said cam plate 35’

- and have screw-threaded engagement with

30

the horizontal flange 37’ upon the guide-
ring 87. Said cam 35’ is beveled along its
outer edge and bears against the backs of
the secondary needles, as they are rotated
with the secondary cylinder 25. Said cam
is adapted to be adjusted transversely of

~ said needles by means of an adjusting screw
. 40 which has screw-threaded engagement
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‘with an ear 41 projecting upwardly from

the cam plate 35" and is rotatably mounted
in the vertical flange 872 of the guide-ring
87. The head upon the screw 40 prevents
its moving longitudinally thereof in one di-
rection and cellar 42 fast to said screw pre-

‘vents said screw.from moving longitudi-

nally thereof in the opposite direction. The
cam 352 is fastened to the horizontal flange
87’ of the guide-ring 87 by screws 38", 38’
which extend through slots 397, 39" in said
cam plate 35? and have screw-threaded en-
gagement with the flange 37°. Said cam
35% is adjusted transversely of the needles
by means of a screw 40" which has screw-
threaded engagement with an ear 41 ex-
tending npwardly from said plate 852. The

plate 35¢ is fastened to the flange 37" in a

similar manner by screws 382, 382 and ad-

'justed transversely of the needles by means

of a screw 40%. The guide ring 37 is fas-

~ tened by screws 43, 43 to an arm or bracket
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44 which, in turn, is fastened, by screws 45,
45 to a stationary support, such as the upper
bed-plate 23. The screws 43, 43 have screw-
threaded engagement with the arm 44 and

project through slots 46 in said arm. The.
-flange 87, together with the cams 35/, 35°

and 35° thereon may be adjusted vertically
or longitudinally of the needles 29 by means
of a right and left threaded adjusting screw

1,018,471

/A7.which at its upper end has screw-thread-

ed engagement with the arm 44 and at its
lower end has screw-threaded engagement
with the vertical flange 372 of said guide-

ring 37. Therefore, by rotating the right

and left screw 47 the guide-ring 37 will be
raised or lowered and when brought to the
desired height relatively to the needles and
cylinders, said guide ring can then be

_clamped in position by means of the screws
43, 43, thus adjusting and properly locating

the cams 357, 352 and 35° longitudinally of
the needles, while the adjustment of said
cams transversely of the needles may be ob-
tained by rotating the screws 40, 40" and 40°
in the proper direction to move said cams
outwardly or inwardly, as may be desired,
and finally said cams are locked in position
by tightening, respectively, the screws 38,
38" and 38 :
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The guide-ring 37 extends entirely around

- the inside of the secondary cylinder 25 and

is supported by any suitable number of arms
or brackets 44, preferably by four of said
arms. The arms or brackets 44 areé con-

90

nected together by a ring 49 to which they

are rigidly fastened.

. The secondary needles 29, as will be seen
by reference to Fig. 8, preferably slide in
auxiliary grooves 50 formed in the upper
outer edge of the primary cylinder. . If de-

95

sired, however, the upper outer edge of said -
primary cylinder may be turned off smooth .
as, for instance, upon the line 51 (Fig. 8),

in  which case there would be no auxiliary
grooves for the secondary needles to pro-
ject into when said secondary needles are
advanced as shown in Fig. 3. _

“The. knitted fabric 52 may, and prefer-
ably will, pass from the needles beneath the
cam 35 and around the guide-ring 37 up-
wardly through the secondary cylinder'to
the take-up 53 located above the secondary
cylinder, or, if desired, the take-up may be
arranged below the primary cylinder and
the fabric may pass from the needles down-
wardly through said primary cylinder to
said take-up. It is desirable, however, that
the fabric should pass through the second-
ary cylinder to a take-up above, for the rea-
son that in that case, the finished face of
the fabric will be on the outside of the tube
of fabric and can be readily inspected by
the operator, whereas if the fabric is taken
downwardly through the primary cylinder,
the finished face of the fabric would be in-
side, it being understood that the finished
face of the fabric is that face to which the
loops are drawn by the secondary needles. -

The take-up mechanism 53 may be of any
suitable construction well known to those
skilled in this art. In the present case, in

‘the form illustrated in Figs. 1-and 2, the

fabric 52 is wound upon a roll 54, said fabric
first passing between the.tension rolls 55
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and 56 which are rotated by suitable mecha-
nism, actuated by a shaft 57 and bevel gear
58, said bevel gear 58 meshing into a sta-
tionary gear 59, and as the cylinders rotate,
together with the fabric and tension rolls
and the fabric thereon, the geir 58 will be
rotated to rotate the shaft 57 and by means
of suitable actuating mechanism interposed
between said shaft 57 and the tension rolls
55 and 56, said rolls 55 and 56 are rotated,
as well as the fabric roll 54 to. wind the
fabric upon said fabric roll 54.

It will be seen by reference to Fig. 3, as
shown in dotted lines, that the fabric passes
from the needles beneath the cams 35", 352
and 35 and the horizontal flange 37" of the
guide-ring 37, thence extending upwardly

through the secondary cylinder to the take-:

up mechanism thereabove, and thatthe cams

‘357, 352 and 35°% are located inside the hol-

low cylinder 25 and outside said fabric, said
cams bearing against the backs of the sec-

. ondary needles, so that the different adjust-
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ing means hereinbefore described for ad-
justing said cams may be reached without
injuring the fabric and without disturbing
in any way the relative location of the cyl-
inders and their series of needles by reaching
downwardly in the interior of the secondary
cylinder and manipulating the différent ad-
justing means by suitable wrenches.

The general operation of the mechanism
hereinbefore specifically described is as fol-
lows: The shaft 11 imparts a rotary motion
to the gears 13, 14, 16 and 17 and the gears
16 and 17 rotate the primary and .secondary
cylinders, respectively. As these cylinders
are rotated the primary and secondary nee-
dles are moved longitudinally thereof in the
grooves on their respective cylinders. The
yarn is fed to the needles in the usual man-
ner and the beards of the needles are pressed
by their respective pressers during the knit-

* ting operation, it being understood that the

1)
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cylinders are rotating in the direction of the
arrow ¢ (Fig. 4). It will be seen that the
secondary needles 29 first engage the cam
35’ and are pushed outwardly thereby from
the secondary auxiliary grooves 50 into en-
gagement with the rotary presser 84. Said
secondary needles, as they pass beyond the
cam 85’, engage the cam 352 and are moved
slightly farther from their cylinder in op-
position to the force of the take-up and thus
assist in casting off the stitches, as they are
moved upwardly by the secondary needle

" cam. The cam 85° engages the secondary

needles and forces them outwardly from
their grooves as said needles are descending,
thus preventing said needles from colliding
with the outer edge of the primary cylinder
in their descent and also preventing . said
needles from being thrust through the fabric
during their descent.

Asillustrated in Fig. 5, the three cams 35,

35% and 85% may be made in one piece and ad-
justabl- supported upon the horizontal
flange 37’ of the guide ring 37, but I pre-
fer to make said cam 35 in three parts as
illustrated in Fig. 4, for the sake of obtain-
ing greater varilety and nicety of adjust-
ment. As the cylinders and their needles
rotate, it will be understood that the take-up
rolls rotate therewith, as well as the fabric
and that the cam 35’ remains stationary.

Any desired number of “feeds’ may be.
placed about the outside of the needle cyl-
inders, as is well understood by those skilled
in this art. :

Having thus de ribed my invention
what I claim and desire by Letters Patent
to obtain is: »

1. A knitting machine having, in combi-
nation, an annular primary cylinder and
an annular secondary cylinder, a series of
spring needles mounted on each of said cyi-
inders, respectively, a presser for each of
sald series of needles, means to feed the
knitted fabric through cne of said annular
cylinders, means adapted to,bear against
the backs of the needles of said secondarv
cylinder, and a support for said last-named
means  extending through said secondary
cylinder adjacent to the inner surface
thereof. :

2. A knitting machine having, in combi-
nation, an annular primary cylinder and an
annular secondary cylinder, a seriés of
spring needles mounted on each of said cyl-
inders, respectively, a presser for each of
said series of needles, means to feed the
knitted fabric through one of said annular
cylinders, means adapted to bear against
the backs of the needles of said secondary
cylinder, and a support for said last named
means extending through said secondary
cylinder and separated therefrom by a sub-
stantial space extending entirely. through
sald ‘secondary cylinder between said sup-
port and the innermost surface of said cyl-
inder. .

8. A knitting machine, having in combi-
nation a primary needle cylinder, a second-
ary needle cylinder having an opening ex-
tending entirely through said secendary
cylinder adapted to allow the passage of the
fabric therethrough; a series of spring
needles mounted on each of said cylinders
respectively, a presser for said secondary.
set of needles, means to feed the knitted
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fabric through said secondary cylinder and -

means adapted to move the needles of said
secondary cylinder -outwardly therefrom
against said presser, and a support for said
means extending through said secondary
cylinder outside said fabric. ‘
4. A knitting machine having, in com-
bination, an annular primary cylinder and
an annular secondary cylinder, a series of
spring needles mounted on each of said cyl-

[}
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inders, respectively, a presser for each of

said series of needles, means to feed the

\_ knitted fabric through one of said annular

cylinders, means adapted to bear against
the backs of the needles of said secondary
cylinder, and a support for said last named

- means extending through said secondary

10
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cylinder at a substantial distance from the
median axial line thereof.

5. A knitting machine having, in combi-
nation, an annular primary cylinder and an
annular secondary cylinder, a series of

spring needles mounted on each of said cyl-

inders, respectively, a presser for each of
said series of needles, means to feed the
knitted fabric through one of said annular
cylinders, means adapted to bear against

* the backs of the needles of said secondary

20
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~the backs of the needles of said secondary
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cylinder, a' support for said last named
means extending through said secondary
cylinder at a substantial distance from the
median axial line thereof, and means to
adjust said second-named means trans-
versely of said needles.

6. A knitting machine having, in combi-

nation, an anniular primary cylinder and au-

annular secondary cylinder, a series of
spring needles mounted on each of said
cylinders, respectively, a presser for each
of said series of needles, means to feed the
knitted fabric through one of said annular
cylinders, means: adapted to bear against

cylinder, a support for said last-named
means extending through said secondary
cylinder at a substantial distance from the
median axial line thereof, and means to
adjust said second-named means longitudi-
nally of said needles.

7. A knitting machine having, in combi-
nation, an annular primary cylinder and an
annular secondary cylinder, a ‘series of
spring needles mounted on each of said cyl-
inders, respectively, a presser for each of
said series of mneedles, means to feed the

- knitted fabric through one of said annular

55
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cylinders, means adapted to bear against
the backs of the needles of said secondary
cylinder, a support for said last-named
means extending through said secondary
cylinder at a substantial distance from the
median axial line thereof, and means acces-
sible frem the inner side of said support
adapted to adjust said second named means
transversely of said needles.

8. A knitting machine having, in com-
bination, a primary needle cylinder, a sec-
ondary needle cylinder having an opening
extending entirely through said secondary
cylinder adapted to allow the passage of
fabric therethrough, a series of spring
needles mounted on each of said cylinders,
respectively, a presser for said secondary

_“set of needles, means to feed knitted fabric

65

through said secondary cylinder, a cam

1,018,471

~adapted to move the needles of said sec-

ondary _cylinder outwardly therefrom, a

“support for said cam extending through

sald secondary cylinder outside said fabric,

| and means to adjust said cam transversely

of the secondary needles:
9. A knitting machine having, in combi-

nation, a primary needle cylinder, a second-

ary needle cylinder having an opening ex-
tending entirely through said secondary cyl-
inder adapted to allow the passage of the
fabric therethrough, a series of spring nee-
dles mounted on each of said cylinders, re-
spectively, a presser for said secondary set
of needles, means to feed knitted fabric
through said secondary cylinder, a cam

70
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adapted to move the needles of said second- -

ary cylinder outwardly therefrom, a support

for said cam extending through said sec-
ondary cylinder outside said fabric, and

means to adjust said cam longitudinally of.

the secondary needles. ) :

10. A knitting machine having in combi- -

nation a primary needle cylinder and a hol-
low secondary needle cylinder, a set of
spring needles mounted on each of said eyl-
inders respectively, means to feed the kmit-
ted fabric through said secondary cylinder,
a cam adapted to move the needles of said
secondary cylinder outwardly -therefrom
and means to support said cam extending
thf)oughi said secondary cylinder outside said
fabric. . ‘ ‘

11. A knitting machine, having in combi-
nation a primary and a secondary needle:
cylinder, a series of spring needles mounted

85
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on each of said cylinders respectively, means -

to feed the knitted fabric through said sec-
ondary cylinder, a stationary ring located
inside said -secondary cylinder adapted to

_guide said fabric and a came fast to said
guide ring adapted to move the needles of

said secondary cylinder outwardly there-
from. L v
12. A knitting machine, having in combi-

‘nation a primary and a secondary needle

cylinder, a series of spring needles mounted
on each of said cylinders respectively, means

105

110

to feed the knitted fabric through said sec-

ondary cylinder, a.stationary ring located
inside sald secondary cylinder adapted .to
guide said fabric, a cam fast to said guide
ring adapted to move the needles of said
secondary cylinder outwardly therefrom,

115

and means to adjust said cam transversely 120

of the secondary needles.

13. A knitting machine, having in combi-
nation a primary and a secondary needle
cylinder, a series of spring needles mounted
on each of said cylinders respectively, means
to feed the knitted fabric through said.sec-
ondary cylinder, a stationary ring located:
inside said secondary cylinder adapted to
guide said fabric, a cam fast to said guide
ring adapted to move the needles of said sec-
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- ondary cylinder outwardly therefrom, and

-10

15

20

means to adjust said cam longitadinally of
the secondary needles.

14. A knitting machine having in combi-
nation a primary needle cylinder, a second-
ary needle cylinder having an opening ex-
tending entirely through said secondary cyl-
inder adapted to allow the passage of the
fabric therethrough, s series of spring nee-
dles slidably mounted on each of said needle
cylinders respectively, needle cams adapted
to impart a reciprocatory motion to said
needles, a presser for the primary needles, a
presser for the secondary needles, a take-up
adapted to feed the knitted fabric through
said secondary cylinder and means adapted
to move the secondary needles outwardly
from said secondary cylinder, and a support
for said last named means extending through
sald secondary cylinder outside said fabric.

15. A knitting machine having in combi-

- nation a presser, a primary needle cylinder,

30
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“der,

a secondary cylinder having an opening ex-

tending entirely through said secondary cyl-

inder adapted to allow the passage of the
fabric therethrough, bearing plates in which
said cylinders are rotatably mounted, a se-
ries of spring needles for each of said cylin-
ders respectively, means to feed the knitted
fabric through said secondary cylinder, a
cam adapted to move the secondary needles
outwardly from said secondary cylinder and
supporting means for said cam fast to the

bearing plate of said secondary eylinder, and-

extending downwardly therefrom through

said secondary cylinder outside said fabric.-

16. A knitting machine, having in combi-
nation a’ primary needle cylinder; a second-
ary needle cylinder having an opening ex-
tending entirely through said secondary cyl-
inder adapted to allow the passage of the
fabric therethrough, a series of spring nee-
dlés mounted on each of said cylinders re-
spectively, a take-up adapted to feed the
knitted fabric through said secondary cylin-
der, and a plurality of cams for each yarn
feed of said knitting machine adapted to
move the needles of said secondary cylinder
outwardly therefrom, and a support for said
cams extending through said secondary cyl-
inder outside said fabric. o

17. A knitting machine, having in combi-
nation a primary needle cylinder, a second-
ary needle cylinder having an opening ex-
tending entirely through said secondary cyl-
inder adapted to allow the passage of the
fabric therethrough, a series of spring nee-
dles mounted on each of said cylinders re-
spectively, a take-up adapted to feed the
knitted fabric through said secondary cylin-
a plurality of cams for each yarn feed
of said knitting machine adapted to move
the needles of said secondary cylinder out-
wardly therefrom, and means to adjust each
of said cams transversely of said needles,

- bination,

and a su
through said secondary cylinder outside said
fabric. ‘ _ :

18. A knitting machine, having in combi-
nation a primary needle cylinder, a second-.
ary needle cylinder having an opening ex-
tending entirely through said secondary cyl-
inder adapted to allow' the passage of the
fabric therethrough, a series of spring nee-
dles mounted on each of said cylinders re-
spectively, a take-up adapted to feed the
knitted fabric through said secondary cylin-
der, a plurality of cams for each yarn feed
of said knitting machine adapted to move
the needles of said secondary cylinder ‘out-
wardly therefrom, a support for said cams

pport for said cams extending

‘extending through said secondary cylinder

outside said fabric, and means to adjust all
of said cams longitudinally of said needles.

19. A knitting machine, having in com-
bination a primary needle cylinder, a sec-
ondary needle cylinder having an opening
extending entirely through said secondary
cylinder adapted to allow the passage of the
fabric therethrough, a series of ‘Spring
needles mounted on each of said cylinders re.
respectively, méans to feed the knitted fabric
through said secondary cylinder, a presser
for the needles of said secondary cylin-
der, means adapted to bear against the backs
of the needles of the secondary needle cyl-
inder to assist in the casting off of the loops
from said secondary needles and a support
for said last named means extending through
said secondary cylinder outside said fabric.

20. A knitting ‘machine, having in com-
bination a primary needle cylinder, a sec-
ondary needle cylinder having an opening
extending entirely through said secondary .
cylinder adapted to allow the passage of the
fabric therethrough, a series o .Spring
needles mounted on each of said cylinders
respectively, means to feed the knitted fab.-
ric through said secondary cylinder, a
presser for the needles of said secondary
cylinder, a plate adapted to bear against the
backs of the needles of the secondary needle
cylinder to assist in the casting off of the
loops from said secondary needles, and a
support for said plate extending through
sald secondary cylinder outside said fabric.

21. A knitting machine having, in com-
a primary and a secondary needle
cylinder, a series of spring needles mounted
on each of said cylinders, respectively, a
presser for each of said series of needles,
respectively, and means adapted to bear
against the backs of the needles of said sec-
ondary cylinder, and a support for said
last-named means extending through said
secondary cylinder and separated therefrom
by a substantial space extending entirely
through said secondary. cylinder between
said support and the innermost surface of
said cylinder.
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- against the backs of said

" against the action of said presser,
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. said fabric,

30

~3b

. ondary
. ring adapted to
" nected to said. support.

40.

(5]

99. A knitting machine having, in com-
bination, a primary and a secondary needle
cylinder, a series of s ring needles mounted
on each of said cylinders, a presser for each
of said series of needles respectively, a late
adapted to bear against the backs o the
need'ss of said secondary cylinder, and a
support for said plate extending through
saldp secondary cylinder and separated there-
from by a substantial space extending en-
tirely through said secondary cylinder be-
tween said support and the 1nnermost sur-

face of said cylinder.
93. A knitfing machine having, in com-

_bination, a primary and a secondary needle

a series of spring needles mounted

cylinder, v
respectively, a

on each of said cylinders,

presser for said secondary set of. needles,

knitted fabric through said
means adapted to bear
needles of said
secondary cylinder to support the same
and a
support for said last named means extend-
ing through said secondary cylinder outside

means to feed
secondary cylinder,

94. A lnitting machine having, in com-

'bination, a primary and a secondary needle

cylinder, a series of spring needles mounted
on each of said cylinders, respectively, means
to feed the knitted fabric through said sec-
ondary cylinder, means adapted to bear
against the backs of the needles of said
secondary cylinder, a support for said last
named means extending through said sec-

cylinder outside said fabric, and a
guide said fabric and con-

95. A knitting machine having, in com-
bination, an annular primary cylinder and

1,018,471

afi annular secondary cylinder, a series of

spring needies mounted on. each of said

cylinders, respectively, a presser for each of

said series of needles, means adapted to bear
against the backs of the needles of said sec-
ondary cylinder, a hollow support for said
last.named means extending through said
secondary cylinder and means to feed the
knitted fabric through said support and
secondary cylinder. ‘ :

96. In @ machine of the class described,
the combination of two conical needle cylin-
ders, one of which is materially smaller than
the other at its knitting edge, independently
movable spring needles, means for actuating

said cylinders and needles, an open cylin--

drical bracket located within the needle cyl-
inder inclosure adapted to take on one or
more casting-off cams and their supports,
and one or more casting-off cams with

which the needles of the smaller cylinder

cobperate, substantially as specified:

97. The combination with. the needle beds
and needles and means for actuating them
of a two-cylinder rib knitting machine, of
a casting-off cam
der inclosure and operating between the
edges of the cylinders, an iriternal bracket
for supporting said cam having a vertical
opening through which the finished web
may be conducted to a take-up, substantially
as specified. ' :

located within the cylin--
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In testimony.wheréof T have hereunto set .

my hand in presence of two subscribing wit-
nesses.

WILLIAM T. BARRATT.
Witnesses:

Louis A. JoNEs,
Syoney E. TAFT.



