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PATENT OFFICE.

JOSEPH . WHEELER, OF PHILADELPHIA,

PENNSYLVANIA, ASSIGNOR OF

ONE-HALF TO HENRY BROWN, OF PHILADELPHIA, PENNSYLVANIA.

CIRCULAR INDEPENDENT-NEEDLE KNITTING-MACHINE.

Mo, 822,564.

" Specification of Letters Patent.
Avplication fled March 6, 1006, Sorial No. 248,468,

" ratented June , 1908,

To all whom it may CoOncerry:

Be it known that I, JosEpE WHEELER, 2 |

subject of the King ot Great Britain, residing

" in the city and county of Philadelphia, State

5

10

20

25

. 3°

of Pennsylvania, have invented a certain
new and usaful Circular Inde endent-Needle
Knitting-Machine, of which tne following 1s &
specification. '

My 1nvention relates to a novel con.?.truc#
tion of a knitting-machine; and it consists of

means for raising and lowering any desired |

number of tucking-cams either simultane-
ously or independently of each other, so a8 t0
produce knitted fabrics having lace effects.
Tt also broadly consists of means for ad-
justing the draw or stitch cams relatively to
sach other and also of means whereby the
needles may be easily inserted and also re-
moved from the needle-cylinder at pleasure.
1t further consists of other novel features
of construction, all as will be hereinafter fully

1 represents an end elevation of &
portion of a knitting-machine having certain
parts of my invention applied thereto. ¥i

2 represents a side elevation at a right angle
%m | to rock the shaft 8, and consequently the

' arm 9, secured thereto, and thus 1mpart mo-
' tion to the stop-rod 10.

to that in Fig. 1 of a portion of a itting-
machine with parts of my invention appiled
thereto. Figs. 3 and 4 represent plan views
of certain detached portions of the machine.
Fig. 5 represents an elevation of a lug em-
ployed. Fi%. 6 represents & erspective
view of the [ug seen in Fig. 5. ¥ig. 7 repre-

~ sents a perspective view of another form of

35

40

which are seen in different positions.

lug employed. Figs. 8 and 9 represent end
olevations of certain portions of the machine.
Fig. 10 represents a front elevation of a por-
tion of .the machine on & reduced gcale.
Figs. 11, 12, and 13 represent end elevations
of certain parts of the machine and some of

_ ' Figs.
14 and 15 represent front elevations of a por-
tion of the interiorof the cam-cylinder opened

: out .or developed, so as to clearly illustrate

45-

the cams therein.

on line x x, Fig.

18, - Fic. 18 represents a vertical section of

_50

19 to 212; both inclusive, represent front e

certain detached portionsof the device. Fi§s

.

vations of certain

detached portions of the

~device. ~Fig. 22 represents a partial end ele-
vationi and partial yvertical ‘section -of some:
detached portions of the device. . Figs. 23 1 ¢y

ent positions.
represent needles 1n various positions. Fig.

and 13, and also

| provided with spurs 77

ratchet-wheel ‘16,

' in, Fig. 16 represents 8 plan
view of a portion of the machine. Fig. 17
represents a vertical section

e | by the lever 56,

( and 24 represent horizontal sec'tion'é on line

y y, Fig. 14, and with certain parts in differ-
Figs. 25 to 28, bothinclusive,

99 represents a plan view of a portion of the
needle-cylinder. Fig. 30 represents & view
of needles of different lengths.
resents an elevation of a portion of the needle-
cylinder with needles of different lengths
placed therein. Fig. 32 represents an eleva-
tion of a fabric which may be produced by
mydevice. Fig:33 represents an elevation of
the fabric seen 1n Fig. 32, on a reduced scale,
and illustrates a diamond effect of design.

Fig. 34 represents an elevation of & modifica-

tion.

Similar characters of referenceindicate cor-
| responding parts

in the figures. -

Referring to the drawings, 1 designates
the frame of the machine, in which is jour-
naled the shaft 2, having loosely mounted
thereon & ratchet-wheel 3 and a sprocket-
wheel 4, the latter being keyed or otherwise
secured to said shaft and is provided with a
sprocket-chain 5, which has secured thereon

o stud 6, adapted to opérate the arm 7, so as

‘The ratchet-wheel 3 is provided with open-
ings 11, in which are inserted the studs 12
with openings 14, adapted

to receive studs 15, the object of all of which

s hereinafter described.

" Secured to the shaft 2 1s a gear-wheel 73,
which meshes with the gear-wheel 74, se-
cured to o shaft 75, on which is & drum 76,

after described. , .
" The shaft 2 has loosely fitted thereon the
which has secured thereto
the sprocket -'wi;eel 17, around which 18
passed the pattern-chain 18, which is pro-
vided with studs 19, 20, 21, and 22.
" Secured to the _
frame 1, are tlte arms 50 and 52, the latter
being in contact with the pawl 53, pivoted at
54 to the slide 55, guided In the frames 1 and
to which a reciprocating motion 1s imparted
fulerumed at 57 in the frame
1. The lever 56 has a rocking motion 1m-

.gqrted thereto by the eccentric ring 58, (see
-Fi

. 3,) which may be secured to the cam-

inder 39, so as to rotate therewith. The .

55

6o

Fig. 31 rep-
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for a purpose herein-

95

shaft 51, journaled in the .
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&
lever 56 is held in contact with the rin
a spring 59, one end of which:is secure

conventent fixed point in the frame 1. The
shide 55 is provided with a pawl 60, which en-
gages with the ratchet-wheel 3, so as to im-
part motion thereto. |
the frame 1 is a lever 62, which is operated

by the pattern-chain 18.  Pivoted to the le-

~ver 62 1s a bar 63, which engages at certain

times with a stud 64 on

the ratchet-wheel 3,

~the lever 62 being held in its normal position

15

20

- vided with a

by the spring 65.

~ Guided in the frame 1 are the bars 23, 24,

and 25, which actuate, Tespectively, the bell-
crank levers 26, 27, and 28, whi¢h are.piv-
oted at 60% in the frame 1 and are provided,
respectively, with screws 29, 30, and 31,
which are adjustably fitted therein. -
Guided in the frame 1 are the. lungers 32,
33, and 34, whose outer ends abut against
the screws 29, 30, and 31, respectively, it be-
ing noted that each of said plungers is pro-
spring 35 for a purpose herein-

after describe£ - '

The cam-cylinder 39 is provided with star- |

- wheels 36, 37, and 38, and each of said wheels

30

35

40

45

1s provided with a cam 40, upon which rests a
slide 41, connected with & lug 42, which is

placed in its respective opening 43 in the cam-
cylinder 39, it being noted that each lug 42
has secured thereto a tucking-cam 432 and is
raised and lowered by its cam 40. In the
present instance there are three tucking-
cams employed, although any desired num-
ber of such cams may be used. |

- Thecam-cylinder 39 is provided with draw-
cams 44, each of which is secured to a block

45, fitted in the cam-cylinder 39, so as te be

vertically adjusted therein, said blocks 45
being provided with adjusting:screws 46 and

Jam-nuts 47, there being as many draw-cams | | 18
| 86, 88; 91, and 92 are placed in the needle-
The draw-cams are held in their ad justed po- |
at 49 in |
the cam-cylinder 39. - The lever 48 is for the

employed as there are -tucking-cams used.
sitions by the lever 48, fulcrume

purpose of lowering the stitch-cams 44, so

- as to form a slack or loose stitch at the end of

the stocking near the foot and denotes where
the foot of the stocking is to be knitted on, it
being understood that a certain amount of

| iE)la,in knitting follows this slack, so as to allow

55

60

Tor raveling and trimming.

Each cam 40 is provided with sockets 66 ,-
adapted to receive at certain times a ball 67,
which is located in a socket 68 in the cam-
cylinder 39 and is pushed ®forward by a
spring 69 for a purpose hereinafter described.
The cam-cylinder 39 is provided with plugs

70, adapted to open and close the passages 71

- 1n the run 72 to permit needles to be either
- 1mserted in the needle-%vlinder 85 or removed

65

therefrom, as desire

thumb-piece; and 71* designates a spring for

58 by
to the
lever 56, while its opposite end is secured to g

Fulerumed at 61 in

| ing upon the design of the fabric.

70” designates a

822,564

imlpa,rted from the fixed pulley 81 by the
belt 84. o - |
The cam-cylinder 39 may be driven in the
usual manner, as illustrated in Kig. 10, and
which consists of the
and 80, the latter being mounted on the
main driving-shaft 80°, journaled in the
frame 1 and provided with the fast and loose
pulleys 81 and 82, respectively, and a driv-
ing-belt83. ., - o |
Motion may be imparted to the take-up
rollers 78 by a belt 84, led from the pulley 81
to the pulley 812, fast on the shaft of one of
the feed-rollers 78. | _ |
85 designates the needle-cylinder; which is

of sufficient length to receive the needles,

which in the present instance are of three dif-
ferent lengths. '

86 designates a needle with short latch 87 ,

and 88 designates a needle with e long latch

the bevel gear-wheels 79

i take-up rollers 78, to which motion may be |

75

8o

89, 1t being understood that there are as

many different length of needles as there are
tucking-cams employed and that said needles
are provided with butts 90, as usual.

~The needles 91 in the modification shown
In Kig. 30 are longer than the needles 86 and
88, while the needles 92 are longer than the
needles 91, which two latter sefs consist of
long and short latches similar to those seen in
Kig. 25. S + -

The short-latch needles take a stitch every

revolution of the machine, and the long-
latch needles take a stitch only .when the
tucking-cams are raised, and when the said
tucking-cams are lowered the long - latch
needles gather in the threads, thus forming
the ordinary tuck-stitch.

93 designates the varn, which is fed to the

needles in the cylinder 85 in the usual man-
ner. . - _
T'he operation is as follows: The needles

cylinder 85, arranged in three sets according
to their lengths, one set working with each of

the three sets of cam-grooves and are so ar-

ranged therein as to %E'oduqe a fabric of pre-
determined design. For instance, they may
be placed in groups, as at d and ¢ in Fig. .29,
a,m}) in alternate needle-grooves, as at f, and

when desired several grooves 94 may be left

devoid of needles, the arrangement depend-

gI:) The lugs
19, 20, 21, and 22 are placed on the pattern-
chain 18 in such positions relatively to each

other that they work in harmony with the .

90
05
10.0'
105

I10O

115.

120

needles. - The yarn 93 is fed to the needles

in the usual manner. - The number of yeeds
employed depends entirely upon the number
of series ot draw and tucking cams emjployed,
1t being apparent that the

greater the num-

128

ber of series of said cams the larger the num-

ber of feeds which will be necessary to pro-
duce the deésired result.

the plug 70. Journaled in the frame 1 are | is started, the cam-cylinder 39 is rotated, and

-"When the machine

130
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with it the ecceniric ring 58, and imparts &

rocking motion to the lever 56, which causes |

the slide 55 to reciprocate, so as to move the

pawls 53 and 60 to and fro. Assuming the |
ratchet-wheel 16 to have rotated by reason of |
ﬁa,wl 53 and |

the forward movement of the

that the pawl 60 and ratchet-wheel 3 are 1n

‘the positions seen in Fig. 12,1t 1 apparent

that while the ratchet-wheel 16 1s rotatin%

the wheel 3 is at rest and remains so unti

the link 6 actuates the lever 7, which causes
the bar 10 to be drawn back and released

from its engagement with the stop 12, which

will permit the pawl 60 to drop and engage

‘the Tatchet-wheel 3 and move the same into
the position seen in Fig. 12, at which time |
the stud 13 will have enga,%ed the lever 10

and caused the pawl 60 to be released from

its engagement with the
On the further rotation of the ratchet-wheel
16 the lug 22 on the chain 18 will engage the
lever 62. This causes the lever 62 to turn
onits [ulecrum 61, so as to depress the bar 63,
which by reason of its contact with the stud
64 causes the ratchet-wheel 3 to rotate suffi-

ciently to remove the stud 13 from beneath

the lever 10. (Compare Figs. 12-and 13.)
When the stud 12 leavesthe lever 10, the lat-
ter drops and permits the pawl 60 to engage
with the ratchet-wheel 3 and impart motion
thereto. ‘

When the ratchet-wheel 3 is at rest, the
lace fabric is being made, and when the.
‘ratchet-wheel 3 is rotating the plain fabric is

being made. -As the ratchet-wheel 3 rotates
it throws the pawl 53 out of action by means

of the studs 15 in the holes 14, said studs en-

- gagin

50

the lever 50, thus throwing out of ac-
fion the ratchet-wheel 16 and bringing the
pattern-chain to rest. When the parts are
in the position seen in Fig. 11, the lug 6 on

the length chain 5 causes the ratchet-wheel |

3 to rotate, bringing it to the position seen in
Fig.12. Thelug22 on a chain 18 then raises
the lever 62, which depresses the stud 64 on
the ratchet 3 and causes said ratchet-wheel 3
to rotate, as seen in Kig. 13, said wheels con-

tinuing to rotate until brought to rest. This

stopping of the ratchet-wheel 3 1s caused by

the stud 12 engaging the stop-rod 10, which
latter causes the pawl to be disengaged from

~ the ratchet-wheel 3, at which time the parts

will be in the position as seen in Fig. 11.

~ When a stud 22 has lett the lever 62, the lat-

55

" in Fig. 12, by the spring 69.

60

ter is returned to its normal position, as 1n
. The ratchet-
wheel 3 in turning causes the studs 15, which
are inserted in the ratchet-wheel 3, to engage
the lever 50 and turn the shaft 51, (see Figs.
g and 9,) thereby causing the lever 52 to re-

‘move the pawl 53 from its engagement with :

the ratchet-wheel 16, so as to cause the latter
to remain stationary until the last stud 15

leaves the lever 50, when the latter drops and |

pe'rihits the pawl 53 ‘to again engage the 63

tion of the fabric.

ratchet-wheel 3.

—

ratchet-wheel 16 and turn the same.
‘1t is obvious that ‘the number of studs 15

inserted in the wheel 3 determines the dura-

tion of the stationary period in each revolu-
70

tion of the wheel 16, and the number of studs

15 also denotes the length of the plain sec-

period in the plain stitch the

above described may be made in any part of

the plain section of the fabric, which latter

is regulated by the studs'15. -
The ratchet-wheel 16 imparts motion to
the sprocket-wheels 17, and consequently to

‘the pattern-chain 18, and as these wheels

and chain move as one it is apparent that

uring any desired
slack course

75

80

when the wheel 16 comes to a standstill the

chain 18 will likewise come to a stop.

“When a stud 19 is brought under the bar '
23, (see Fig, 2,) it lifts said bar and turns the

lever 26 on its fulcrum 60, thereby causing
the screw 29 to advance the plunger 32 so

that the latter is brought in the path of the = .
star-wheel 41, which 1s in alinement there-

with, so that said wheel 41 has a quarter of a

revolution imparted thereto by reason of its
contact with the plunger 32 due to the revo-
lution of the cam-cylinder 39. |

When the cams 43% are in the

raised sufficiently to bring their latches 87
above the yarn 93, as seen in Fig. 26, so that
when said needles are lowered they draw said
yarn through the loops thereon and produce
plainknitting. The needles 88 are also lifted

by the cams 43%, but being provided with

QO

Wh positions
seen in Fig. 14, the short-latch needles are -

95

ICO

long latches 89 the latter do not pass above

the yarn 93, (see Fig. 26,) and consequently
retain said yarn under their hooks,
ceive one additional strand at each revolu-

tion of the cam-cylinder 39. When the up-

which re- -

(0§

permost -cam 43% 1s in the position seen 1n -
Fig. 14, the cam 40 is in the position seen in

Fig. 20, so that when the star-wheel 36 1s
brought against the plunger 52 it is gradu-
ally turneg on its axis 95 during the rotation
of the cam-cylinder 39, which carries said
star-wheel. In Fig. 20 the star-wheel 36 18
represented as just
the plunger 32, while in I¥ig. 19
wheel 36 is in a position 1t occuples when a
partial rotation is imparted thereto, its axis
95 being now

ger 32, and when said wheel leaves the plun-
ger 32 it is in the position seen in Fig. 21, 1t
having

had a quarter of a revolution 1mpart-

ed thereto by its contact with said plunger
has been turned from the

32, and the cam 40 |
position seen in Fig. 20 to that seen in Kig.
21, whereupon the cam 43%, secured to the

slide 41, is lifted from its lowermost position

(seen.in Fig. 14 and 1n full lines in Fig. 15) to
the position seen in dotted lines in said Fig.

15, 0 that when the needles with long latches

almost directly above the plun--

IIO

brought in contact with -
said star-

(15

120
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ride up this cam 432 in its elevated position

‘said needles are raised sufliciently to bring

their latches 89 above the yarn 93, as seen in
Fig. 27, so that when said needles are low-
ered they draw the several strands of yarn 93
through the loops 96 thereon, as seen in Fig.
28, thereby casting off the tuck-stitehes and
producing the star effect at g in the fabric 97.
(Seen in HKigs. 32 and 33.) L

When a cam 40 is in the positicn seen in
Fig. 20, said cam 1s prevented from improper
rotation by reason of its position relatively
to the slide 41 ; but when said cams 40 are in
the position seen in Kig. 21 the same might
turn beyond the desired point. Se to avoid

this the ball-and-socket device seenin Fig. 18 |

is employed, it being understood that a ball
67 is forced into a socket 68 when a star-
wheel is turning. . |

. When a stud 19 leaves the bar 23, the lat-
ter drops and turns the lever 26, whereupon

~ the screw 29 releases its pressure on the plun-

| 3©

35

10

45

50

55

60

“ger 32 and permits it to return to its normal |
position, which is one similar to that of the

plunger 23 1n Kig. 2, it being apparent that

when said plungers 32, 33, and 34 are in their

normal positions they are out of the path of
their respective star-wheels 36, 37, and 38, so
that when a cam 43° is either in its upper-
most or i1ts lowermost position 1t remains so
until its plunger is again advanced, so as to
turn its star-wheel. | |

In Fig. 4 the plun%fr 32 1s1n.1ts normal po-
sition and permits the star-wheel 36 to pass
without contacting therewith, thereby per-
mitting its cam 40 to remain in the position
in which it was left when last turned by the
star-wheel 36 and remain in this position un-
ti1l again turned by the star-wheel 36 and
plunger 32, as hereinbefore described.

The object of the plungers 33 and 34 and
the star-wheels 37 and 38 being to raise and
lower their respective cams 43* 1n the same

manner as described in connection with the

plunger 32 and star-wheel 36 and for a simi-
lar purpose, 1t 1s deemed unnecessary to de-
scribe the operation of these, since 1t is. simi-
lar to that hereinbefore described. |

It 1s to be wunderstood that the several

cams 43* may be raised and lowered siniulta-
‘neously or else independently of each other

according to requirements.

When the fabric 97 is being drawn between:
the take-up rollers 78, it causes the drum 76
to rotate by its contact therewith, and thus
impart motion to the gear-wheels 73 and 74,
so as to turn the sprocket-wheel 4 and oper-
ate the chain 5, so that the link 6 thereon

may be brought in contact with the lever 7,

so as to rock the shaft 8, and thereby cause
the arm 9 to remove the stop-rod 10 from the
stud 13 and permit the pawl 60 to engage the
ratchet-wheel 3, and thus rotate the same,
sald lug 6 being brought in contact with the

~(tucked) spots.

| herein shown and described.

852,564

| fabric is begun and continuing to trave: until
said length is completed, when said lug is
again brought in contact with the arm 7, so
‘as to cause the stop-rod 10 to permit the pawl
"0

60 to, again operate the ratchet-wheel 3, as
hereinbefore described. o -
- By the provision of three separate cam-

grooves each having an automatically-ad--

justable tucking-cam and draw-cam I am
enabled to produce in the fabric a pattern
containing a wide and easily-varied pattern
unit which. may be varied at will. The pro-
vision of only two cam-grooves would pre-

15

vent the making of a variable pattern unit -~

suthiciently wide to be very noticeable—that
1s to say, I can make & diagonal square, such
as G in Fig. 33, having eight gathered

cams 1 could produce a figure of this kind
having only four such spots, which would
scarcely be noticeable in a garment such as a
stocking. .

It will be ,eviden-f- that various changes

may be made by those skilled in the-art which
will come within the scope of my invention,
and I do not, therefore, desire to be limited
in every instance to the exact construction
Having thus described my invention, what
L claim as new, and desire to secure by Let-
ters Patent, 1s— S |
1. In a knitting-machine, the combina-
tion of three sets of needles, a sinular num-

ber of cam-grooves, each containing a tuck-

ing - cam, cooéperating with sald needles,
means for operating each of said tucking-
cams, and pattern means controlling the
order of operation of the said cams.

By the use of two variable.

&y

9o

95

LOO

- 2. In a knitting-machine, the combina-

tion of three sets of needles, a similar num-
ber of cam-grooves, each containing a tuck-

IOR

ing-cam cooperating with saild needles, an

‘adjustable draw -cam in each set of cam-

erooves, means for simultaneously adjusting

sald draw-cams, independent means for op-

erating each of said tucking-cams and pattern
means for controlling the order of operation
of each of said tucking-cams.

3. In a knitting-machine, the combina-

| tion of three sets of needles, a similar num-

ber of cam-grooves, each containing a tuck-
ing-cam and an adjustable draw-cam codp-

11O

11§

erating with said needles, means for operat-

‘ing each of said tucking-cams and pattern
means controlling the order of operation of

sald tucking-cams.

520

4. In a knitting-machine, a cam-cylinder,

three or more sets of tucking-cams arranged

in different planes, a plurality of star-wheels
adapted to coact with said cams, a plurality

of spring-pressed plungers adapted to coact
with said star - wheels, a plurality of bell-
crank levers adapted to coact with said plun-

[ “gers, and means for actuating said levers.
arm 7 when a predetermined length of the | 5. In a knitting-machine, a cam-cylinder, 130
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- cured to said

35

- wheels adapted to coact with said cams,a sumi- |

40

45

50O

‘o similar number of

bars adapted to coact with sa

in different planes,
“wheels adapted to

to coact with said plungers;
with said bell-crank |

‘and means for actuatin

822,564

three or more numbers of tucking-cams ar-

ranged in different planes, a similar number of:
to coact with said cams,

star-wheels adapted
spring-pressed plungers
a&gﬁted to coact with said star-wheels, a
similar number of bell-crank levers adapted

to coact with said plungers, a (flurality of

: said bars.

6. In a knitting-machine, & cam-cylinder,
three or more sets of tucking-cams arranged
a similar number of star-
_ ‘coact with said cams, .a
<imilar number of spring-pressed plungers
adapted to coact with said star-wheels, a
similar number of bell-crank levers adapted

a similar number

levers. and means for actuating

of bars adapted to coact
Jevers, a pattern-chain, a similar number of
lugs thereon adapted to actuate said bars,
said chain. '

7. In a knitting-mac '
three or more sets of tucking-cams arranged
in different planes, a similar number of star-

wheels adapted to coact with said cams, & simi- |-

lar number of spring-pressed plungers adapt-

ed to coact with sa:

with said plungers, a similar number of bars
adapted to coact with said bell-crank levers,
s . pattern - chain, -lugs thereon adapted to
sctuate said bars, a sprocket-wheel about
which said cham passes, & ratchet-wheel se-
sprocket-wheel, and means for

actuating said ratchet-wheel. .
3. In a knitting-machine, & cam-cylinder,
three or more sets of tucking-cams arranged
in different planes, a similar number of star-

Jar number of spring-press ed plungers adapted
t o coact with said star-wheels, a similar num-

ber of bell-crank levers adapted to coact with
- said plungers, )

a similar number of bars adapt-

ed to coact with said bell-crank levers, a pat- |

tern-chain, lugs thereon adapted to actuate

said bars, a sprocket-wheel about which said

chain passes, & ratchet-wheel secured to said |
sprocket-wheel,-a pawl adapted to coact with

<aid ratchet-wheel, a slide to which said pawl
is secured, devices for engaging and disen-

caging said pawl with said ratchet-wheel,

- and means for actuating said shde.

55
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9. In a knitting-machine, a ca;m—-cylinder,

three or more sets of tucking-cams arranged
a similar number of star-
Sﬂid- cams, a-{
lungers
eels, a |

in different planes,
wheels adapted to-coact with
similar number of spring-pressed

adapted to coact with sald star-w
similar number of bell-crank levers adapted
to coact with said plungers, ¢
of bars adapted to coact with said bell-crank
levers, a pattern-chain, a plurality of lugs
thereon adapted to actuate said bars, &
sprocket-wheel

bell-crank

ine, a cam-cylinder,

| said star-wheels, a similar |
number of bell-crank levers adapted to coact

a gimilar number:

\
i

| relatively

r

means

der, needles of different

about which said chain passes, |

;] 'ratchet;Wheel' secured to _
wheel, a pawl adapted to coact with said

ratchet-wheel, a shde. to which said pawl 18-

secured, devices for engaging and disengag-

ing said pawl with said ratchet-wheel, a lever
‘to which said slide is secured, and means for

actuating said lever.

10. In a knitting-machine, a cam-cylinder

having & recess therein, & plurality of blocks

located one above the other n said recess, &

screw adjustably carried by each lower block:
-nd on which the next upper block is sup- -
ported, a jam-nut for each screw, )
terposed {)

g Spring 1n-
etween the lowermost
the bottom of said recess, a draw-cam Car-
ried by each block, and a lever en aging the
uppermost block for simultaneously actuat-
ing said draw-cams. |
1. In a knitting-machine, & cam-cylinder,
three draw and tuckin{% cams thereon ar-
ranged inseries and in different planes, means
for independently adjusting said draw-cams
t5 each other and means for simul-
actuating said draw-cams.
knitting-machine, & cam-cylinder,
king cams arranged

taneously

12. Ina
a plurality of draw and tuc

one above the other,
wheels

adapted to coact with said star-wheels, a plu-
rality of bell-crank levers adapted to coact
with said plungers, a plurahty of bars adapt-

| od to coact with said bell-crank levers, pat-

tern-chain, a plurality of Jugs thereon adapt-
ed to actuate said bars, a sprocket-wheel

‘around which said chain passes, a ratchet-

is secured,. &

wheel to which said sprocket
' sald ratchet-

pawl adapted to coact with
wheel, a shaft
mounted, - & second ratchet-wheel loosely
mounted thereon, a. sprocket-wheel fixedly
mounted thereon, a stop mechanism oper-
ated by said sprocket-wheel, a

to coact with said pawl, and means for actu-
ating said slide. ' -

arrang
ber of star-wheels adapted to coact with said

tucking-cams, a similar number
adapted to coact with said star-wheels, a

similarnumber of bell-crank levers adapted to
‘coact with said plungers,

_means for adjusting
said levers relatively to

neans for actuating said bell-crank levers.
"14. In a knitting-machine, a needle-cylin-
lengths earried there-

by, & cam-cylinder, three or more series of

draw and tucking cams secured thereto 1n
different planes and actuating
on the rotation of said cam-cylinder, means
for actuating said tucking-cams,
tor simultaneously actuating said draw-caIns.

block and.

_ a plurality of star-
adapted to coact with said tucking-
cams, a plurality of spring-pressed plungers

on which said wheels are

15. In a knitting-machine, a needle-cylin-.

'
-
l.
" ' H‘
[
y .

said éprocketf 6 g
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slide adapted
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of plungers

115

said plungers and

120

said needles
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and means .
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“der, needles carried thereby, a cam-cylinder, |
three or more series of draw and tucking
cams secured thereon in different planes for-
actuating said-needles and means for inde-
5 pendently adjusting said series of draw-cams,
and means for simultaneously actuating said
draw-cams. ' L
16. In a knitting-machine, a cam-cylinder,
a plurality of draw and tucking camsarranged
10 thereon in different planes, a driving-shaft
for rotating said cam-cylinder, an eccentric
actuated by the rotation of the latter, a pawl
actuated by said eccentric, & ratchet-wheel
- adapted to coact with said pawl, a sprocket-
15 wheel secured to said ratchet-wheel, a chain
adapted to coact with sald sprocket-wheel, a
stop-rod adapted to coact with said ratchet-
~ wheel, a stud on the latter,a lever adapted to
coact with said stud and normally held out of
20 contact therewith, and a lug on said chain
adapted to coact withsaid lever, and thusper-
mit said pawl to actuate said ratchet-wheel.
17. Ina knitting-machine, a cam-oylinder,
-aplurality of draw and tucking cams arranged
z5 thereon 1n different planes, a driving-shaft

for rotating said cam-cylinder, an eccentric |

actuated by the rotation of the latter, a plu-
- rality of pawls adapted to be actuated by
sald eccenfric, ratchet-wheels adapted to .co-
30 act, with said pawls, a stud on one of said
Ttatchet-wheels, .a lever adapted to coact
therewith to begin the rotation of said
ratchet - wheel, a stop-rod adapted to hold

said pawl out of engagement with said |

35 ratchet-wheel and means on the latter for
~regulating the duration of said engagement.

- 18. In a knitting-machine, a cam-cylinder,
three or more series of draw and tucking cams
arranged thereon in different planes, a driv-

40 ing-shaft for rotating said cam-cylinder, an
eccentric adapted te be actuated by the lat-
ter, a plurality of pawls adapted to be actu-

‘ated by said eccentric, ratchet-wheels adapt-
ed to coact with said pawls, studs adjustably

45 located on said ratchet-wheels, a plurality of

levers adapted to coact with said pawls and

‘sald studs, a pattern-surface, lugs thereon,and |

means coacting with said lugs to actuate said
tucking-cams. : - L
- 50 19, In a knitting-machine;-a cam-cylinder,
a plurality of drawand tucking camsarranged
thereon in different planes, a driving-shaft
for rotating said cam-cylinder, an eccentric
actuated by the rotation of the latter, a plu-
55 rality’ of pawls adapted to be actuated by
sald eccentric, ratchet-wheels adapted to co-
act with said pawls, levers adapted to cause
said pawls to engage with and be disengaged
from said ratchet-wheels and adjustable
6o means carrled by the latter to regulate the

- duration of such engagement, a pattern-sur- |

face, lugs thereon, and means coa‘,cﬁngwif}h
sald lugs to actuate said tucking-cams. = -~ .-
- +20.In a knitting-machine, a needle-cylin-
65

der, needles carried thereby, a cam-cylinder

for actuating said needles, a passage in said

cam-cylinder through which the needles may
be inserted in said needle-cylinder and re-

moved therefrom, said passage having its in- .

ner end beveled, a spring-pressed plug hav-

ing a beveled end which engages said recess

bevel and a thumb-piece for actuating said

lag, . . |
P. 2% . In a measuring device for knitting-ma-
chines, the combination of three or moro tuck-
ing-cams, arranged in different planes, pat-
tern means for.controlling the tucking - cams,
a drum rotated by its engagement with the

fabric, a length-chain actuated by said drum, -

a lug on sald chain, a lever actuated thereby

and means ceaoting with said lever for con-

trolling said pattern means.
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22. In a knitting-machine; three or raore

tucking-cams arranged in different planes, a
pattern-chain suitably actuated and adapted
to operate the tucking-cams, a drum rotated
by 1ts contact: with the fabrie, gear-wheels to
which the motion of said drum isimparted, a

\ length-chain sctuated thereby, a lug -on said
length-chain, a lever actuated thereby, .a

shaft rocked b'iy-»sa,id; lever, a lever-arm actu-
ated by sald shaft, and a stop mechanism for
controlling the movement of said pattern-
chain, actuated by said.arm.

23. The combination, in a knitting-ma-

chine, of tucking-needles movable either to
the ‘tucking or clearing position, pattern

mechanism governing such movement of said
tucking-needles, a pattern-wheel having a
ratchet formation, a pawl for actuating said
ratchet, means.on the pattern-wheel for mov-
ing said pawl out of active position.at succes-

‘stve points in the movement of the wheel, and

means under-control of the needle-governing
pattern mechanism for starting movement of
the pattern-wheel after it has been stopped
by tge action of such c.ont_rolling devices.

24. A kmtting-machine having thzee sets.

90
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105

of tucking-needles with butts in different

| horizontal planes, and a corresponding set. of

110

1ift-cams likewise disposed in different hori-
zontal planes. | o
25. A knitting-machine having three sets

of tucking-needles with butts in different

horizontal planes, and a corresponding set of

hift-cams likewise .disposed in different hori- =

1158 .

zontal planes and means for moving said lift-

cams independently of each other. |

| - JOSEPH WHEELER.

Witnesses: | B |
JOHN A. WIEDERSHEIM,

"H. STOCKEWELL FAIRBANKS.
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