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1o all whom it may concern When the heel and toe portions are to be

- Be it known that I, WALTER AIKEN, of knitted, those needles in excess of the maxi-

Franklin, county of Merrimae, State of New | mum number needed for the production of 53

Hampshire, have invented an Improvement | the widest course used in the heel or toe are

I Knitting - Machines, of which the fol- | drawn in and made to retain their loops, while

lowing description, in connection with the ac- | the needles not so drawn in are actuated as

companying drawings, is a specification, like usnal, the cam-plate being, however, at such

letters on the drawings representing like | time reciprocated. To narrow the web, one 60

parts. | - | needle at each side of the series of needles used

1o Iriorto my invention knitting-machines of | for heel and toe work is thrown ont of action
the class known as “‘straight’”’ machines have | at or just before each stroke or movement of
been provided with mechanism to automatic- | the cam-plate, thus employing fewer and fewer
ally remove a projection on the needle or on | needles in each succeeding course until there 6;
a bar connected therewith from the needle- | are left in operation only that number of

15 actuating cam-groove when narrowing was to | needles which are needed for the production
be done, to place the said projection in the | of the shortest course for the heel or toe, after
said groove when the fabric was to be widened, | which the needles 8o thrown out of operation
the projections of all the needles being in the | one at a time, as described, are again replaced 7o
sald grooves when the widest part of the fabrie | one at a time into position to receive yarn

20 was being knitted. | from the yarn-guide, each knitted course be-

The chief object of my invention is to im- Ing widened to produce a portion of flat web
prove and simplify the means employed to re- | the counterpart of that knitted when the fabric |
move the butts or projections of the needles | was narrowed, thus forming a pouch. While 75
from and to thereafter replace them in the | the needles which are used to knit the pouch |

25 needle-actuating cam-groove,according to the | are Dei ng reciprocated in their grooves by the
character of the work being done. reciprocating cam-plate, that one of the cams,

My invention is shown as embodied in that | to be described, of the said cam-plate which
class of machine known as ‘“circular,” the ; when the cam-plate i1s rotated actuates the 8o
cam-plate being at times rotated continuously | needles which are held back as descrited, is

3o for the production of a tubular fabrie, and at | retracted or lifted from the path of the butts
other times being reciprocated to narrow and | of the needles which it is to actuate, thus com-
then widen the fabric, as when forming the | pelling the said needles to rest in their grooves
heels and toes of stockings. - in the needle-bed. o 85

In this my invention each needle which is As the last course of a heel or toe portion

35 to be thrown out of and then into action for | is knitted all the needles are again brought
heel and toe work has a backwardly-extended | into operative position with relation to their
tall piece or connection, which is placed and | actuating cam-grooves in the cam-plate, and
is made to slide backward and forward in a | the cam which was retracted is returned and C

~groove 1n a needle-shifter, one for each needle. | circular knitting is resumed for the tubular =~

40 These needle-shifters, made as short bars, are | parts of the stocking.

- placed each In its own groove in the needle- Those needles which are to be thrown out of
bed,atright angles to the needle-grooves there- | and into operation singly in the formation of
in, the grooves which receive the needle- | heels and toes are longer fthan the remaining g5
shifters being of such depth as to proteet the needles of the series, and the said longer nee-

45 shifters from injury or lateral strain, thus in- | dles and the shorter needles between them, all
suring their easy and correct movement when | together equal in number to the number of
moving the needle-butts from or into their | stitches in the shortest course to be knitted
actuating cam-grooves. The needle-shifters ' when producing the heel or toe portions, have 100
have been provided with pins or projections, | their butts entered in one cam-groove of the

50 which are engaged by segmental slides, the ;| cam-plate, (as herein shown,theinner groove,)
movement of the latter actuating one needle- | while all the remalning short needles or those
shifter after another. which are not slid backward and forward in

.
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the grooves of the needle- bed when the cam- | belts are extended, the said palts being omit-

phte i1s being reciprocated are made to enter

a second groove, herein shown as located out- |

side the groove before mentioned. The tails
of these longer needles are embraced by and
supported th their outer ends upon needle-

shifters, which, when it is desired to narrow
the stocking- web may be drawn down or de-

pressed one at a time prior to each stroke of

the cam-plate from each side of the series of
needles being used for the formation of the
heel or toe portions by means of two oppo-

sitely - moving cam-segments or segmental

slides, and the said needles may subsequently
be raised one at a time when it is desired to
widen the stocking-web to complete the heel
or toe.

The cam-segments are moved tow ard eaoh

other inter mlttmoly the distance of substan-
tially the width of one needle groove for each
stroke of the cam-plate when narrowing is

‘being done, and in the opposite direction or

away from each other when widening is being
done.
The particular features in which my Inven-

- tion consists will be pointed out in the elaims

30

35

~tion of Fig. 1.

at the end of this specification.
Figure 11s atop or plan view of a knitting-

machme containing my invention, the nee-

dles being, however omlitted, and. pmt of the

bobbin or spool- holdmg frame being broken

out, and the bobbin orspool- holdmg spindles
bemg broken off. Fig. 2 is a vertical section
of Fig. 1 on the dotted line & z, looking to-
ward the left. IFig.31sa lef't-hand end eleva-
IFig. 4, on a larger scale, rep-
resents in vertical section the needle-bed part

- ofthe frame work,sinker-carrying bed, sinker-

40

43

actuating cam-ring, devices for holding the
latter, cam-plate, its cams, the yarn-guide,
and the cam-grooved slides or segments and
their guide, the line of section bemg along
the dotted line a’:, Fig. 1, the needles, the
gears for driving, the cam- plate and sinker-
actuating cam- rmg, and their moving shaft

~and one of 1ts toothed gears being in eleva-

50

tion. .FKig.. 5 is a sectlou of the sinker-act-
uating cam-ring; Fig.
2, I‘lﬂ 4; Iig. 7, a partnl vertlcal section on
a hl ger scale of a machine contalning my
11np1m ements, the line of section being at

ot , Fig. 1, the said figure, however, showing

one long needle, needle-shifter, and sinker in
elevation. Fig. S is an inner side view of one
of the cam-grooved segments for actuating the
needle shifters; Ifig. 9 two views of a needle-
shifter detached F 10 a detall to show one

- of the long needles W1th 1ts butt lowered from

60

65

its cam-groove and Jocked back; Fig. 11, a de-
tail of parb of the top of the machine with
the cam-plate broken partially away to show

the needle-bed and needles, the frame which |

holds the cam-grooved segments being broken
out to show the teeth upon one of the said Seg-
ments and the operation of the pawls which
actnate them. Fig. 12 represents the belt-con-
trolling devices and pulleys about which the

6, a section on the line |

ted from Fig. 2. I‘w' 13 1s a detail of the de-
vices for moving 3115{111'1137 pattern - surface

and the pattern-surface which controls the

length of the circular part of the leg and foot
of the stocking.

The frame-work A, of suitable shape to con-
tain the working parts, has a main or power
shaft, A/, which at one end 1s provided with
a pulley, A?, which receives a driven belt,

70
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and at the other end the said shaft has fast on

it two pulleys, A® A*, of different dianeters,
the larger pulley, A’, beingused to control the
speed of the machine when circular knitting
is being done, and the smaller pulley, AY, the
speed of the machine when the cam pl.-.Lte IS
being reciprocated for heel and toe work. The

"pulleys A? A receive belts A’ A’ extended,

respectively, over the pulleys A’ AS, fast on
the shaft B, and by means of usual belt-tight-
eners, A’ A", shown as slides provided with

rolls which beardirectly againstthesaid belts.
Kither of them may be mmade taut at will, and

thus become the driver for the shaft B at the
desired speed. In Figs. 1 and 12 the belt A®
is made taut and the shaft B 1s ready to be
driven at its highest relative speed for the

. production of mrcuhr or tubular work.

Each belt-tightener A? A" has a notch, such
as shown at 82, Fig. 12, in the tlﬂ*htenel A",
so tkab when the tightener 18 pushed in, as
shown by tightener A°, the said notch will em-
brace a part of the extension A" of the frame-
work. 'The extension referred to, at its inner
side, (see IFig. 1, ) hasasliding bar, A", (shown
in detail, Fig. 14,) provided with ecams or in-
clines to act upon and lift one or the other
of the said belt-tighteners and disengage their

| notched parts from the said extension when

it is desired to stop the machine or change its

30

93

I
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speed. This bar A¥, herein shown as having

a bent end, is acted up_on and moved in one
direction by the outer end of the lever A,
pivoted near 1ts center, (see- Fig. 1,) and in
the other direction by the spring A", suitably
connected with a pin carried by 1t and with a
pin carried by the said extension.

The lever A", pivoted at A™, as shown in
dotted lines, Higs. 1 and 2, 1s acted upon to

effect the release of the belt-tightener and

stop the machine when a change of speed is
to take place, orotherwise, by means of a slide-
bar, A", secured to its inner end, which is
acted upon by a projection, 32, on the pattern-
surface m, and the operator 131101 to starting
the machine will move the hub ¢" by hand to
engage the proper pinion, B* or B'. The slide
A% issapported in bearings attached to the
frame A®, one of which is shown in Fig. 3,
and the said slide is joined with the level A

by the screw A”.

The slide A" has a pFOJeCtIOH Al' to emble
it to be moved by hand when desired.

The shaft B has a pinion, I, that enganes
and rotates the toothed wheel B?% which in
turn engages pinion B loose on shaf a, the

I110)
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‘said toothed wheel also havi ing an adj astable
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crank-pin, B?, which is connected by link B’
with the rack-bar B held in snitable guides,
and having its rack-teeth in engagement with
the teeth of the pinion B, also loose on the
shaft ¢. The shaft ¢« has splined upon it a
toothed or notched hub or cluteh part «, un-
der the control of a hand-lever, «2 the move-
ment of the said cluteh part to the right or
lett,in Fig. 1, enabling its teeth to engage co-
operating clutch-teeth at the sides of either
the loose pinion B or the loose pinion B, thus
fixing one or the other of themn with relation
to and so as to enable it and its actuating
devices to control the movement of the shaft
a—as, for instance, if the hub « engages the
pinion B', which is reciprocated by the rack

- B the shaft ¢ will have 1mparted to it a ro-

20
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tary reciprocating movement, and its attached
bevel-gears C D will engage the bevel-teeth
of and move respectively the cam plate or
disk C"-and the sinker-actuating cam-ring D’

‘backward and forward for part of a rotation,

or reciprocate them for flat web or heel and
toe work; whereas, if the hub « engages the
pinion B, the shaft ¢ will be rotated continu-
ously, and its gears C D, referred to,will ro-

tate the said cam-plate ¢/ and ring D’ contin- |

uously for the production of a tubuiar fabrie.
The cam-plate C', at its under side, as here-
In shown, has two grooves, b ¢, having co-op-
erating knitting-cams V' ¢’. The outer aroove,
b, receives the butts of thie short needles b,
which are held back out of action with their
loops in their hooks when heel and toe knit-
ting is commeneced, the cam plate ¢’ at that
time being reeiprocated so that its cams » ¢
travel over the opposite half of the needle-
bed, C* from that over which the said cams
rest in IFig. 11, the length of the stroke of the
cam-plate at each reciprocation being only
sufticientto carry the yarn-gnide Esufficient) y
far beyond the long needles ¢! to enable the
yarn to be delivered into the hooks of such
long needles and those short needles ¢ (see
left of Figs. 11 and 3) which are in number
equal to orless than the number of stifches
in the narrowest course of knitting in the flat
web to be made for the production of a heel
or toe, as is well understood. The knitting-
cam ¢ is fixed with relation to the cam-plate,
but the knitting-cam b’ is made vertically mov-
able with relation to thesaid plate by a serew,
d, screwed into the cam-plate, and provided
near its head with an annular groove to re-
ceive a yoke, d', which embraces annular
grooves at the upper ends of two screw-
studs, d*, connected at their lower ends with
the said cam o', | |

The rotation of the serew d in one direction

enables the cam 3’ to be drawn up into the

space d” above iv in the plate ¢, (see Fig. 4,)
thus withdrawing or removing the said cam-
plate " out of the path of the butts of the nee-
dles §* resting in the groove b at such times as
the said cam-plate is being reciprocated for
heel and toe work or flat web kuitting.

~ Instead of the devices'shown for withdraw-

%

ing the said cam d’, T may use any other well-
known equivalent. In Fig. 4 the cam ¥’ is in
position to slide the needle 2

The long needles ¢ and the intermediate

‘short needles, ¢’, for narrowing and widening,
have their butts entered into the groove ¢, and
the longer needles ¢!, have their tails outside

their butts extended each into a pocket, 2,
of a needle-shifter, ¢, shown as a small square
rod, (see Figs. 7, 9,10, and 11,) located at the
outer ends of the usunal needle- receiving
grooves in the needle-bed, the periphery of the

said bed being grooved or cut away longitudi-

nally at the outer end of each of said grooves
for the reception of the said needle-shifters,
one side wall of each groove acting against

one side of the said needles.

iach needle-shifter is shown as provided
with a pin or projection, ¢, to enter a cam-

75

30

groove, ¢, in the cam -grooved segments or -

| slides ¢’ €', there being two such segments in-

dependently movable in grooves or ways in
guide ¢, which latter is a nearly eylindrical
wall. The convexed faces of the segments ¢* ¢!

have teeth, which are engaged, the teeth of
eich segment, as herein shown, by either of

two pawls, 3 4, carried by pawl-carriers & 7/,
pivoted at 4% the said pawls corstituting means
under the control of a pattern-surface, m, by
which to shift or shog the said segments one
tooth at a time in either direction, according
to whether or not narrowing or widening is to
be done. | |

When the rotation of the cam - plate is
stopped preparatory to reciprocating it for

the production of a flat portion for a heel or

toe, the segments ¢’ e* are extended about the
machine for their greatest distance, and the
pins or projections ¢ of the shifters e are in
the highest parts 6 of the grooves of the seg-
ments.

When the reciprocation of the cam-plate is
t0 be commenced,the hub ¢’ is thrown into en-

gagement with pinion B, and the cam ¥’ is

withdrawn, and the pawl - carriers 2 &' are
turned into the position, Fig. 11, so that their
pawls 4 become effective to engage and move
thesegmentse’ ¢’ in the direction, respectively,
of the arrows 10 and 12, thus enabling the end-
most of the longer or narrowing and wlidening

needles ¢’ to descend one at a time, the pins ¢

of the shifters e gradually passing down the
Incline 7 into the groove 8. (See Fig.8.) As
the shifters are moved from their highest to
their lowest positions, Fig. 10, as described,
they act to draw the butts of the said long
needles ¢’ out from the groove ¢, and when
lowered the front end of the tail - piece
next the butt falls below the shoulder 14
of the needle-bed C*, ttus locking the said
needles while drawn back in the grooves
of the needle - bed and holding loops of
yarn 1In ‘their hooks. 'When the stocking-
web has been sufficiently narrowed, the pawl-
carriers 2 &' are antomatically shifted on their
fulera A°so that the pawls 3 3 become effect-
ive, the pawls 4 being held out of effeetive

Q0
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action by a corner or shoulder, 15,0f the guide
¢, and thereafter the segments ¢’ ¢' are moved
in the opposite direction to gradually drive
upward the needle-shifters and cause them to

elevate the long needles ¢ one a{ a time into

operative position, with their butts in the

~groovee¢, where they will be acted upon by

10

20

25

30

the cam ¢’ and be reciprocated for knitting,
the stocking-web aft such time being widened.

The pawl-carrier 2 1s vibrated by a lever,
ht, and pawl-carrier » by a lever, /°, having
a common fulera, 2°, and each lever has at one
side of it, abt its lower end, a wedge-block, A',

one of which is shown in dotted lines, Fig. 3.

Kach pawl-carrier has a pin, 18, which, at
the end of the effective stroke of the pawl car-
ried by it, will strike against one or the other
side of a two-faced spring, 19, which willspring
back and cause the wedge-block carried by
the lever %' or A’ to remain pressed against
the pattern-pins, to be described, which act
upon and vibrate the said levers.

The toothed gear B* at its rear side, hastwo

“projections, 20 21, which act upon the arm 22

of the rock-shaft 23 and move the same twice
during each rotation of wheel B? so that its
arm 24 causes the pawl 25, connected there-
with, to move the pattern-wheel m the dis-
tance of two teeth during each rotation of
wheel B? provided the long space 26 of the
said wheel 1S not opposite the pawl 25, in
which event the pattern-surface remains at
rest or does not rotate.

‘When it is desired that the pattern-surface
be moved by the pawl 25, the said wheel is
started by hand until the pawl engages the

- tooth mext back of the said long space 26, after

40

43

I

which. the said wheel will be rotated until the

‘long space 1s again under the said pawl, at

which time a heel or toe portion has been com-
pleted.

ent distances from the axis m’, about which

the said pattern-surface 1s rotated, and at its

rear side the said surface has two series of

pattern-pins, 29 30, the latter being shown by

dotted lines in Fig. 3 and full lines, Fig. 2.
The number of pins of each series 27, 28, 29,
and 30 equal one-half the number of courses
knitted in the stocking-web during forma-
tion of a heel or toe, and the said pins are so
set that each lever A* > will be positively and
simultaneously moved 1n opposite directions—
as, for instance, if the pins 27 act positively

against the right-hand side of the wedge- |

- block A%, as in Fig. 3, to cause pawl 4 of the

60

pawl-carrier & to be operative, the row of
pins 29 at the opposite side of the said wheel
will act against the left-hand side of the wedge-
block earried by lever2’, (notshown,)a wedge-
block juct like wedge-block A" on lever A
causing the lever /° to be moved positively in

. a direction opposite that of lever A* to move

the pawl-carrier 2’ in the direction to make its

pawl 4 the effective pawl. When the pins 27
and 29 move the levers 2* 7>, and cause the
pawl 4 to be etfective, the cam-grooved seg-

The pattern-surtace m hasat its outer
-side two rows of pattern-pins, 27 28, at differ-

ring 1, supported by the lugs 7%

4 324 795

I ments ¢ ¢t are moved toward each other to

narrow the stocking-web; but as soon as the
same has been narrowed the pins 28 and 30,
at opposite sides of the wheel m, turn the le-
vers h* I’ positively in the opposite direction,

which makes the pawl 3 effective for moving -

the segments ¢* ¢' to replace the needles ¢ to
widen the stocking-web. . | |
At its rear side the pattern-surface m has a

projection, 32, which, as the heel or toe 18

completed, and the reciprocation of the cam-
plates is {o cease, acts against the bar A’ and
slides it toward the right hand end of the ma-
chine, Fig. 1, causing the lever A™ to be moved
to completely stop the machine, as deseribed.

The rock-shaft 23 has an arm, 39, provided
with a spring-held pawl, 30, the end of which
engages the teeth of an auxiliary pattern-
wheel, n, provided at one side with two pins,

79

30

35

n?, (shown in full lines, Fig. 13, and dotted

lines, Fig. 2,) which at the proper times act
upon the toe 46, attached to the pawl-carrying
arm 7', loose on the shaft 23, and provided

with a pawl, 47, which engages the ratchet-

teeth of the pattern-wheel p, provided with
adjustable pins 49 50,to effect the stopping of
the machine after the completion of any de-

go

sired number of rotations of the cam-plate, 95

the said pins consequently determining by
their position the length of the circular or
tubular part of the web for both the leg and the
foot of the stocking, stopping the machine in
time for the operator to attend toand properly
start the heel and toe web. |

The pattern-wheel p may be provided with
other pins to stop it at any desired course of
circular work. The pins 49 50 act against a.
downward projection, 52, (shown in dotted
lines, Fig. 2,) of the sliding bar A*, and move
it and the shipper-lever A |

Whenever the machine is to be started, after
having been stopped, the attendant will grasp
the hand-lever %, and cause the clutch parta’

to be moved to the right or left, according to

the movement which the cam-plate 1s to have.
The sinkers r, lozated one in each Space
between adjacent needlesand placed in grooves
in the sinker-bed s, supported by bracket {,
have each a projection, 60, which enters the
cam-groove #* in the sinker-actuating cam-
At their
inner edges and top the sinkers have hooksor
holders 62, which, when the same are de-
pressed by the cam #*, pass below the need.es
and act to prevent the web from being drawn
from the needles, obviating the use of weights
to keep the work down on the needles. |
‘The hub 53 of the gear D, loose on the shaft
a, (see Figs. 4 and 6,) has a slot, 54, whieh 1s
entered by a prejection, 55, on a collar, 56,
fastened to a shaft, a, by the set-serew 57.

I1CO

105

IIO

115

120

125 -

The bevel-gear D is moved in one or the |

other direction by the projection 55, the lost
motion between the same and the -walls of the

slot 54 permitting the cam-ring D’ to fall be-

hind the cam-plate ¢’ to enable the holders or

| hooks 62 of the sinkers to be properly raised

130




cn

IC

15

20

3

30

35

40

45

50

i
{1}

6O

324,795 - 5

above the needles when the latter are being
drawn into their grooves in the needle-bed.

Thesinkers descend just behind each needle
and 1z front of the knitting-thread asthe loop
18 being formed, and the sinkers remain down
and hold the work back on the needles until
the needles next to them are again moved out
to take yarn, the sinkersduringsuch outward
movement acting to hold back thework as the
needles are moved forward. |

The clutch-tooth of the pinion B (see Fig.
1) 18 marked 80, that of pinion B*is marked
31,and the teeth of the hub « are marked 82.
- The tails of the latchet-needles ¢* are in a
plane lower than the shanks in front of their
butts 60, and the butts have shoulders 62 ex-
tended below the said shanks, as shown in
Fig. 10, to enable the said needles to be locked
back by the shoulder 14, As seen in Figs. 7
and 10,the bottoms of the grooves in the nee-
dle-bed which rececive the needles ¢ are in-
clined downward and outward, or are made
deeper toward the shoulder 14, to thereby
make a space in which the shanks of the nee-

‘dles may rise and fall under the action of the

shifters, while the front ends of the said nee-
dles near their latches rest upon the inner edge
of the wall of the needle-bed. | |

I am aware that needle-bits having projec-
tions placed in a cam-groove and acted upon
by a cam have been used to place the butts of
needles in such position in their cam-grooves
as to be struck and moved by a knitting-cam,
and also that the cam to actuate the said nee-
dle-bits has been made movable laterally out
from its co-operating cam-groove.

1 claim—

1. The horizontal needle-bed, two series of
needles placed therein,the eam-plate provided
with two independent grooves, one {o receive
the butts of the needles which are to remain
motionless when the cam-plate is being recip-

rocated, while the other groove receives the

butts of the series of needles which are to be
moved to kuit when the cam-plate isbeing re-
ciprocated,and two knitting-cams,one for each
groove, and means to rotate and to recipro-
cate the said cam-plate at intervals,according
to the work to-be done,combined with means
to withdraw one of the said cams when the
cam -plate i1s to be reciprocated to operate
substantially as described.

2. The cam-plate and the radially-grooved
shouldered needle-bed and shouldered needles
placed in the grooves in the bed, combined
with the independent needle-shifters, one for
each needle, fitted into grooves in the needle-
bed at right angles to the needle-groove, and
grooved to receive and to support the rear
ends only of the said needles, and with means
to raise and lower the said shifters and nee-
dles singly, substantially as described.

3. The radially-grooved needle-bed, a series
of needles placed in"the said grooves, the nee-
dle-shifters fitted to slide vertically and inde-
pendently in vertical grooves at the outer
cnds of the needle-grooves and at right angles

'placed directly in the said grooves, and the

provided each with a heel or projection, the

thercto, and needles embraced by the said
shifters only at or near their outer ends, com-
bined with a cam-plate provided with grooves
for the reception of the butts of the needles,
and means to both rotate and reciprocate the
sald cam-plate, and with means toreciprocate
the said needle-shifters to withdraw the butts
of the needles which ars embraced by the said
shifters from their actuating cam-groove, and
to replace them therein abt the proper times,
substantially as deseribed. -

4. The needle bed grooved radially for the
reception of the needles and provided with a
shoulder, 14, and the cam-plate having a
groove for the reception of the butts of the
needles, combined with aseries of needles pro-
vided with shoulders 62, and with a series of
independent vertically-movable needle-shift-
ers, one for each needle, the butt of which is
to be withdrawn from and raised into the said
groove, and with means for automatically op-
erating the said shifters to antomatically with-
draw the butts of the needles from the -cam-
groove in the cam-plate and place the needles
1n position with relation to the shoulder 14 to
lock the same in place, substantially as de-
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seribed.,

5. The grooved needle - bed, the needles 05
Independent needle-shifters, one for each nee-
dle to be shifted, the said shifters being located
In grooves in the needle-bed at the rear ends
ofthe needle-receiving grooves, combined with
the segmental slides to engage and operate
the shifters, substantially as describad.

6. The grooved eam-plate, the needle-shift-
ers grooved for the reception of the needles and

I00O

needle-bed and needles, and the toothed seg-
mental slides provided each witha cam-groove
to receive the heels or projections of the nee-
dle-shifters, combined with means to engage
and operate the said segmental slides in op-
posite directions tolowerand raise the needles
for narrowing or widening the fabrie, substan-
tially as described. ' '
7. The grooved cam-plate, the needle-shift-
ers grooved for the reception of the needles
and provided each with a heel or projection,
the needle-bed and needles, the toothed seg-
mental slides provided each with a cam-

I10 .
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groove to receive the heels or projections of

the needle-shifters, combined with means to 120
engage and operate the said segmental slides
in opposite directions to lower and raise the
needles for narrowing or widening the fabric,
and with a pattern-surface and meansactuated
thereby to move the said segmental slides,
substantially as described. . |

5. The needle-bed, the series of needles ¢,
the cam-plate ', the sinker-actuating cam-
ring 1Y, and suitable means to reciprocate the
sald plateand cam-ring,combined withasinker-
carrying bed, and a series of sinkers provided
with hooks or projections 62, and with the
needle-shifters, and means to actuate them at
the proper times, substantially as deseribed.
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9. The grooved cam plate ', its knitting-
cams, means to both rotate and reciprocate the
sald cam-plate, the needle-bed provided with
grooves 1n which the needles rest and slide,
and with other grosvesintersecting the needle-
groovesforthe reception of the needle*shifters,
and series of needles and needle-shifters pro-
vided with grooves to receive and guide the
rear ends of the said needles to raise and

lowertheirbutts into and from their actuating-

groove 1n the cam-plate, and provided with
heels or projections to be engaged by the seg-
mental cam-slides, combined with the seg-
mental cam-slides, and with a pattern-surface
and means actuated thereby to niove the said
segmental slides 1in the proper direction to
automatically operate the needle shifters and
needles fornarrowing and widening the f’Lbl"lC,
substantially as described.

10. The pattern-surface m, provided with
two rows of pins at one side and two rows of
pins at its other side, and the two levers 4* 2,

provided with wedge-blocks ', combined with

~ the pawl-carriers h I/, their ﬂttached pawls,
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the toothed cam segments or slides, and the

cguide ¢ for the said slides, the cam being and

(}perat-ing substantially as described.
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11. The auxiliary pattern-plate n, means to
rotate it, the pattern-surface p, provided with
pins to indicate the times at which the ma-

chine should stop the production of circular

web, and means intermediate between the said
auxiliary pattern and pattern - surface p to
actuate the latter, combined with the needle-
bed, needles, cam-plate, and shaft «, and gear-

Ing to actuate the cam-plate, and with the

JO
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shipper-slide and mmeans,intermediate between

‘1t and the belt, which moves the shaft a, sub-

stantially as descrlbed
12. In combination, the ecam -ring D', the

‘sinker-carrying bed, the sinkers, the needle-

bed, the needles, the cam-plate, the shaft «,
means to reciprocate it, the gear C,fast on the
sald shaft to move the cam-plate, the gear D,

loose on the said shaft to drive the cam-ring,
aad a projection carried by the shaft ¢ and
adapted to enter a notch or slot in the hub of
the gear D to permit lost motion between the

-
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said gear and shaft as the direction of re-
ciprocation.of the cam-plate 1s changed, sub-
stantially as described.

13. The needle-bed, its needles, the cam-
plate, the shaft a, the attached bevel gear C,
toothed hub « splined thereon, and the pin-
ions B* BY, provided with clu*chmﬂ* teeth and
loose on the said shaft, combmed with the
toothed wheel B? its cmnk the link, and rack-
bar, and with meansto rotate the ocear B the
shaft ¢ having a rotary or reciprocating mo-
tion, according to which of the pinions B* or

| B" is engaged by the clutch «', substantially as

described.

14, Thelatched needles provided with shoul-
ders and tail-pieces extended backward from
their butts, and the needle-bed provided with
the shoulder 14, and cam-plate to reciprocate
the said needles, combined with the independ-
ent needle-shifters to receive and guide the
tails of the needles and permit them to slide
therein when the butts of the needles are in
the groove of the cam-plate, and which hold

i;o
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the tails of the said needles when the shoulders

of the butts engage the shoulder of the needle-
bed, and with means for actuating the needle-
shifters, substantially as described.

15. The needle-bed having independent nee-
dle and needle - shifter grooves, the former
made deeper from their inner edges outward
to form ashoulder, 14, the cam-plate provided
with a groove, ¢, a seriesof hooked necedles, ¢’

each having a sh&nk butt, and tail, and 1)10
vided with a Shoulde1 62, at the JI]l]CLIOIl of
the butt and tail, and a semes of shiftersadapt-
ed to hold the tails of the needles and provided
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with projections,combined with meansto move 85

the satd shifters to raise and lower the outer
ends of the said needles intheir grooves in the
needle-bed, substantially as described.

In testlmony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

WATLTER AIKEN.

Witnesses:
FRANK PROCTOR,
J. A. TAYIOR.
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