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WALTER ATKEN, OF FRANKLIN FALLS, NEW HAMPSHIRE.

KNITTING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 324,796,' dated August 25,1885,

- Application filed December 26, 1883. (No model.)

- do all whom it may concermn:

IO

Be it known that I, WALTER AIKEN, of
Franklin Ifalls, county of Merrimae, State of
New Hampshire, have invented an Improve-
ment in Knitting-Machines, of which the fol-
lowing description, in connection with the
accompanying- drawings, is a specification,

like letters on the drawings representing like |

parts. |

In another machine, represented in United
States application No. 105,911, I have shown
a cam-plate provided with two cam-grooves

~and two 1independent cams to operate a series
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of needles of two different lengths from their

hooks to their butts, some of the said needles
being operated by one and some by the other
of the said cams. In this my present inven-
tion all the needles are of the same length
from their hooks to their butts; but some of
the said needles, especially these which re-
celve thread when mnarrowing and widening,
and as many needles at each side of them as
are traversed over by the knitting-cam when
narrowing and widening, have tail-pieces to
enter needle-shifters, and also have shouldered
butts, as in my said application. Herein the
cam-plate, adapted at times to be rotated and

~at other times to be reciprocated, as in the
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~tern wheel or surface, so that the said stitch-
changing lever is made effective in moving

machine described in the said application, has

but one cam-groove and one knitting-cam.
The tails of those needles at the sides of the
series of needles used in knitting heels or toes
or when narrowing or widening are all low-
ered at once by means of an auxiliary cam-
slide operated by hand, it acting to draw the
butts of such needles from the cam-groove, so
that the cam-plate cannot reciprocate them,
and thereafter as the cam-plate isreciprocated
one needle at a time of the series of needles
used when heel and toe work is to be done is
lowered by the needle-shifters actuated by
toothed segmental slides, as in my said appli-
cation. The stocking iscommenced at the top

of the leg, and at such time the knitting-cam

will be held back, as in the drawings, far
enough to give the longest loop for that stock-

ing; but as the cam-plate is rotated the curved

end of the stiteh-changing lever carried by

the cam-plate is ab times struck by afinger or

tappet under the control, preferably, of a pat-

the ];"11itti11gvcan1 to shorten the loops, thus

gradually decreasing the diameter of the tu-

bular leg of the stocking and partially fash-
ioning the same. |
The specific features constituting the inven-
tion herein to be protected are set forth in
the claims at the end of this specification.
Figure 1 represents a sufficient portion of a
knitting-machine in top view (in connection

‘with the machine described in my application

No. 105,911, filed September 8, 1883) to en-

able one conversant with knitting-machines to

understand my present invention; Fig. 2, a
detail in top view showing part of the cam-
plate, the needle-bed, needles therein, nee-
dle-shifters, auxiliary cam slide to simulta-
neously withdraw the butts of several needles
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from the groove of the cam-plate, and one of 70

the segmental cam-slides for moving the nee-

dle-shifters which hold the tails of those nee-
dles which in narrowing and widening are
used to knit; Fig. 3, a side elevation of Fig.

| 2, the cam-plate being, however, omitted; Fig.
4, a section on the line z #, Fig. 2, including

the cam-plate; Fig. 5, a detail, buton a smaller
scale, showing part of the cam-plate, shaft
and gear to move it, part of the frame-work,
pattern wheel or surface, lever moved by it,
and the finger or tappet actuated by the said

lever to determine automatically when the

length of loop shall be changed to alter the
diameter of the tubular web being knitted.
Fig. 6 is an under side view of the cam-plate
to show its single groove and the adjustable
knitting-eam, and Fig. 7 a section .of Iig. 6 on
the dotted line 2* 2’ | R

The shaft B, pinion B, toothed wheel B,
shaft @, loose pinion B thereon, clutch part o,
bevel-gear C, cam-plate (, thread-guide E,
needle-bed C°, having shoulder 1.1, needle-
shifters e, segmental toothed slides ¢* ¢!, pawls
h I/ to move them, needles ¢ ¢*, pattern wheel
or surface p, rock-shaft 23, arm »? and pawl
47, to move the said pattern wheel or surface
intermittingly, are all substantially as in the
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application referred to, where they are desig-

nated by like letters, and in this present in-
vention the parts hereinbefore mentioned will

100

be actuated as described in thesaid applica-

tion, and the said cam-plate C" and segmental

slides for moving the needle-shifters will be
actuated as therein deseribed for the produc:
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the blocks 15 17.

- IS

tion of the leg, heel, foot, and toe pzut of 2 |
- stocking.

The cam- phte C’ herein described, mstead
of having two cam-grooves, as in the said ap-

- plication, has a single cam-groove, 10, having

a co-operating throwing-out cam, 12, and a

drawing-in or knitting cam composed of two
sliding Dblocks, 13 14,.let into spaces formed
at the under side of the said cam-plate,where
their edges act against guide-blocks 15 16 17.
Jach shde 13 14 has a slot to receive a pin, 18,

(see Fig. 7,) attached to the cam-plate near
Headed screws 19, one for
cach slide, are passed down thr 011&*1:1 a diago-
nal slotmade in the cam-plate and are screwed

~1nto the said slides, the heads of the said
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Pping,
tudma,lly, the shanks of the said screws Lhen_

-cam-plate .
has teeth 24 at one edge, (see Fig. 1.) which

screws having a diameter exceeding the width
of the said slots and resting upon the cam-
plate, preventing the said slides from drop-
yet permitting them to be moved longi-

moving in the diagonal slotsin the cam-plate.
One of these slots is clearly shown in Fig. 7,
but 1n Figs. 1 and 6 said slots areshown only
in dotted lines. The heads of the serews19,
projected above the cam-plate,enter dmgonaﬂ
slots 20 20 in the cam-adjusting block 21,hav-
ing a slot, 22, which receives thwuﬂh it the
Shan]{ of a,ScI'ew,z *,which 1s Screwed into the
- The cam-adjusting block 21

are engaged by the toothed cirecular end of a
lever, 25,pivoted at 26, and having at its outer

- end, as herein ShOWI] a segmental rack, 27,
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which is acted upon by ) paw]
a lever, 30, called ‘‘the stitch-changing.lever’’

28,attached to

pwoted At 21, and having a cam shfmped or
curved edge,30%. The pawl 28 1s acted upon
by a spring',,‘ZQ, which normally keepsthe form-
cr, pirvoted at 29* on the lever 30, in contact
with the teeth 27 of the toothed lever 25, and
movesthe latter and the slide 21 and theslides
13 14 to alter their position on the cam-plate,
and consequently thelength of the loops formed
by the needles drawn back or in by the
sald slides, the said loops varying from course
to course according as it may be desired to
make the tubular web for the stocking of
greater or less diameter, thus adapting it to
fit the leg substant]ally as does a stocking
which 1s fashioned as usual by narrowing.
The lever 30 is normally kept pressed out-

ward beyond the periphery of the cam-plate

C’ by the spring 32, so that the said lever may
be struck and turned in the direction of the
arrow 44 thereon to actuate the lever 25 and
eftect the movement of the slides 13 14, to
shorten the loops drawn by the needles, when-
ever the said lever 30 comes in contaet with
the finger 36, pivoted at 37 on a fixed part of
the frame and under the control of the pins
42 of the pattern wheel or surface p. The
pins 42 are placed at a greater or less distance
apart and 1n such number and with such re-

~gard to the speed of the wheel p as to effect

the lifting of the finger 36 into the range of
the lever 30 carried by the cam-plate, after any

the said lever against the said finger.
lever 39, after it has been moved forward by

324,796 |

desired number of rotationsthereof. In prac-

| tice the finger 36 is lifted to strike and turn the
lever and cause the pawl 28 to move the lever
25 the distance of one tooth and shorten the
“stiteh at aboutb every five rotations of the cam-

plate, or at each fifth or other desired knitted
course. The number.of teeth 1n the segmental
part 27 will be more or less, according to the
number of variations to be made on thelength
of the loops. The pins 42 strike against the
foot- 41, forming part of the lever 39, piv-
oted at 40, and moves the said lever 1n the
direction to cause its attached arm or projec-
tion 38, beveled at its forward end, as at 38%,

to be moved forward under the finger 36, thus
lifting the latter, as in dotted lines, I‘lg D, In

Whl(‘h position the said finger acts to turn the
lever 30 as the cam-plate inits rotation brings

a pin, 42, is moved backward by a spring, 46,
bent about the said lever, both ends of the
said spring being ftastened to a pin, 47, at-
tached to the frame-work of the machine.
The finger 36 bears against the frame-work

with sufﬁment friction to remain in its ele-
-vated position untilpositively depressed, which
‘happens 1mmediately after the lever 30 1s

moved by the finger through the intervention

cam-plate, and the said finger will remain

doewn until again lifted by the projection 38

andlever39. The cam-plate C', near its edge,
18 cut away, as shown at 50, to form a rest f01
the end 52 of the finger 36. Theseries of nee-
dles ¢*, in number equzﬂ substantially, to the

numbel of stitches 1n the narrowest course to

be knitted for heel and toe work, have at each
side of them a series of needles, ¢, the tails

of which are held in needle-shifters ¢, and the

said necdle-shifters, provided wich proj ect-ions

¢, extended into toothed segmental slides ¢

e, asin my said application, wﬂl be lowered,

as therein descubed to remove the butts Ot
the needles ¢ from the cam- groove 10 and the
range of the kpitting-cam and to lock the
projecting shoulders 62 of the needle-butts on

the shoulder 14 of the ncedle-bed when nar-
rowing 1s being done, and will be raised, as

therein described, to again place the butts of
the needles in position to be acted upon by
the knitting-cam for widening.

In this my present invention, instead of
using needles of two lengths from their hooks

'l‘lle -
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of a presser, 43, (see Fig. 1,) attached to the
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to their butts and using two grooves, as in

the application referred to, a seriesof needles
(marked 0") located at the outer sides of the
series of needles ¢’ and equal 1n number to the
number of needles passed over by the knitting-
cam, which latter has a uniform stroke be-
Yy ond the butts of the outermost of the series
of needles ¢’, as the cam-plate is reciprocated
for heel and toe work, have tails extended into
grooves 1n an auuhary series of needle-shift-

ers (marked ¢°) but the projections b™ of
said shifters, located near the needle hold-
ing and guiding

grooves, are extended into &
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- ¢amm to knit.
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~operate the said lever,

45

50
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long slot, 53, in an auxiliary cam-slide, 54, |
having one or more cam-slots, 56, which re-
celve through them suitable fixed pins, 57,

such as shown in dotted and full lines, Fig. 5.
There are two slides, 54, at different parts of
the needle-bed to operate the two series of
auxiliary shifters €', whicl control the raising

of the two series of needles marked 0", and the

sald slides are attached together by a con-
necting plate or rod, 55, so that all the said
needles 0" of both series (shown astenin num-
ber) may be simultaneously lowered and raised
by hand by engaging the handle 58, as will be

understood from the drawings. Movements

of the cam-slides 54 in the direction of the
arrow 60, Figs. 2 and 3,will lower all the nee-
dles 0", so that their butts will be withdrawn

from the groove 10 and from the range of the
knitting-cam, causing the shoulder 62 of the
needles to engage with the shoulder 14, and

hence the needles 5" will remain at rest and
hold back their loops, and the needles & (best

shown in Fig. 2,and without tails beyond their
“butts) will rest with their butts in the con-

centrie part of the groove 10, and,drawn fully

‘back and remaining in the concentric part of

the said groove during the reciprocations of
the cam-plate, the needles »* will not be re-
ciprocated. |

-1 do not breadly claim a cam to raise and
lower needles, so that their butts will be re-

moved from a groove, to be left at rest, or to

be placed in a groove to be acted upon by a

- I elaim—

- 1. The plate C, means to move it, the nee-
dle-bed and needles therein, and the knit-

ting-cam composed of three parts and carried
by the said plate, combined with the cam-
adjusting block 21, the segmental rack, and
the lever 30 and its pawl, and with means to
substantially as de-
sceribed. | | |

2. The cam-plate, means to rotate it, the
needle-bed, needles therein, the knitting-cam,
the cam-adjusting block provided with teeth,
the lever 25, toothed at one end to engage

the toothed cam-adjusting bloek and provid-

ed with a segmental rack at its other end, the
stitch-regulating lever, and its pawl to engage
the segmental rack to move the lever step by

step in the same direction, combined with the

finger 36, the lever and its projection to op-

erate the finger in one direction, and with the
pattern-wheel to actuate the said lever inter-
mittingly, substantially as deseribed.

55

5. The plate ', the knitting cam composed '

of the throwing-out cam 12 and two slides,
15 14, their attached headed screws 19, the

toothed cam-adjustingblock 21, provided with

diagonal slots to receive the said screws, the

o)

toothed lever having a segmental toothed end,

~and the stitch-regulating lever and pawl car-

ried by ib, combined with a finger to strike
or move the said stitch - regulating lever, and
with means to rotate the said plate, substan-
tially as described. |

4. The cam-plate,the stitch-regulating lever
thereon, and means to rotate the said cam-

‘plate, the finger, the lever provided with the

projection 38 to lift the said finger, and the
presser 45 to depress said finger, combined

with the pattern-wheel, to operate substantial-

ly as described. _ ,

o. The cam-plate, means to move it, the
needle-bed, the series of needles used in nar-
rowing and widening, and the series of nee-

dies 0" each side of the said needles, com-
“bined with means, substantially as described,

to automatically lower the needles 5" and
withdraw their butts from the groove in
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the said cam-plate preparatory to narrowing

the web for the production of
substantially as set forth. ' _

6. The cam-plate, means to move 1t. the
needle-bed, the series of needles ¢*, ¢!, and b",
the needle-shifters ¢, segmental cam-slides to

move the said shifters, and the auxiliary cam-

slides, combined with the needle-shifter ¢ to
hold the tails of the needles 5", the said cam-
slides being adapted to simultaneously oper-
ate all the shifters ¢ and the needles held by
them preparatory to narrowing, substantially
as set forth. |

- Intestimony whereof I have signed myname
vo this specification in the
scribing witnesses.

WALTER AIKEN.

Witnesses: | -
G. W. GREGORY,
- W. H. SIGSTON.
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presence of two sub-
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