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To all whoiw it mal CORCEFTL:

Be it known that I, NATHANIEL W. PIERCE,
of Pawtucket, in the county of Providence and
State of Rhode Island, have invented certain
new and useful Tmprovements in Knitting-
Machines, of which the following is a full
clear, and cxact description, refercnce being
had to the aceompanying drawings, forming
part of this specilication. |

This invention relates to knitting-machines
in which the knitting-needles are reciprocat-
ing and adapted to be vertically divided 1n se-
ries, and especially does the invention relate
to machines of the circular-knitting system.
Tn these machines a certain pattern of knit fab-
rie is knitted by virtue of having the needles
divide vertically in a certain predetermined
series—that is, the needles are caused to rise
or fall ont of their normal horizontal eircle in
order to perform the knitting. |

My invention possesses advantages over the
make ret-
erence to the Salisbury knitting-loom, Patent
No. 212,269 of 1879, which laiter may be con-
sidered as a typical machine of the class re-
farred to. In the said machine the needles
are divided vertieally by constructing the nee-
dles with different characters of toes, and
constructing the cam-eylinder with as many
different cam-grooves as there are kinds of
toes. This arrangement causes every needle
having the same character of toe to undergo
the same performance at each revolution of
ihe needle-cylinder. TFor instance, if the ma-

~¢hine be set to vertically divide the needles

alternately at certain points of the revolution
of the needle-cylinder, there will be only two
kinds of toes used in alternate series of one
and one. Again, if the needles are to rise and
fall at cexrtain points of the revolution in a se-
ries of two and one, the needles must of neces-
sity be placed in the I
i wo needles having one kind of toes and one of
another kind of toe, and so on to arrange the
series for the pattern. The great defect in this
method of having different characters of toes
and correspondingly different cams therelor in
order to cause the necdles to act In a certain
way is that tine predetermined series which 18
started oub with must be repeated atb each revo-

i
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yredetermined order of !

]

;

dles having similar toes must perform similar
movements thronghout—and hence 1t 18 im-
possible to change the order of reciprocating
the needles in onc revolution of the needle-
eylinder—that is to say, where, for instance,
two toes of a kind are placed adjacent, the cor-

responding two needles cannot be operated to-

gether and thenalternatelyin oneand the sanie

revolution of the needle-cylinder. - -

One objeet of my invention is to gain per-
feet control of the needles, so that in one revo-
lution of the ncedle-cylinder the needles may
be at one point operated in one predetermined
way, as in an alternate series of one up and
the other down, and at another point of the
revolution the said same needles may undergo
a varied operation—as, for example, both up
or down. T

Another objeet of my invention is to faeili-
tate the ready replacement of the rotary nee-
dle-lifters hereinafter described without dis-
turbing the needles.

Another objeet of my invention 18 to pro-
vide adjustable cam-tracks which are adapted
to work in conjunction with the old form of
cam-grooves and the rotary needle-lifter.

Another objeet of my invention 1s to derive
the motion of the rotary needle-lifter from the
shaft which drives the needle-cylinder.

Tothe aforesaid purposes my invention com-
prises the particular combinations set forth in
the claims at the close of this speciitcation, and
which consist, principally, inthe following me-
chanical parts, namely: a rotary neecdle lifter
or wheel, means for driving the same by the
drive-shaft of the necedle-cylinder, the adjust-
able cam-tracks supported near the cam-cyl-
inder, the removable sections of the cam-eyl-
inder, the needle-cylinder and needles, and
the cam-cylinder.

In order that myv invention may be fully un-
derstood by those skilled in the art, I have
illustrated in the acecompanying drawings and
will proceed to deseribe the best forms of the

i invention so far devised by me, but which

forms admit of various modifications.

In the said drawings, Figure 1 representsa
perspeetive view of the body of a cireular-
knitting machine of the lateh-needle class and
wherein the knit fabricis drawn down through

lation of the needle-cylinder—~that 1s, the nee- | the needle-eylinder as the knitbing proceeds.
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chine shown 1n Fig, 1.
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In this view a portion of the machine-frame | the lifter rotates in the same direction as the

18 broken away to expose to view myimprove-
Fig. 2 repre- |

ments attached to the machine.
sents a top plan view of a portion of the ma-
| Iig. 3 represents a
detached broadside view of the rotary needle-
lifter shown in Figs. 1 and 2, and also illus-
trates the relative positions of the needles
acted on by said lifter, the bases of the needles

being shown in broken lines. Fig. 4 repre-

sents a detached broadside view of another
form of the rotary needle-lifter.

sents a detached broadside view of still another
form of the rotary liffer. Tig. 6 represents in
portion an elevation of the outside of the cam-
cylinder and the accompanying needles, the

rotary needle-lifter, the machine-frame, and

. the adjustable cam-tracks mounted on their
-support, which is placed on the frame.
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clently to allow their hooked

In the accompanying drawings like num-
“bersofreference designate corresponding parts

throughout.

~ Referring to the drawings,the number Sdes-.
‘1gnates the machinc-frame,in which the needle-
cylinder 9 is revolved inahorizontal plane by

means of the drive-shaft 13, in a manner well
known in this class of machinery. '
In the needle-cylinder 9 are loosely mounted

the vertically-reciprocating needles 10, which

I show as formed with the one kind of toe, 11,
and whichareadapted to be vertically divided.
'The hooked sinkers 12 are fixed in the needle-

cylinder and alternate in arrangement with
~ the knitting-needles, and these sinkers per-
form the well-known office of holding down |

the thread when the needles descend suffi-

portions to catch
the thread. )

The cam-cylinder 14 is of a simplified form,
the same being constructed with a single cam
groove or way, 15, for the needle-toes to ran
in, and the rotary needle-lifter 16 is placed in
a cut-away portion of the lower face of the
cam-groove 15 and is disposed in the path of
the moving needles 10 and with the plane of
the lifter vertical and tangent to the outer
face of the needle-cylinder. The needle-lift-
ers are formed each with a central eye, 18, to
receive the angularly-formed inner end of the
arbor 19 for rotating the attached lifter. The
arbor 19 is driven by means of the cog-wheel
20,keyed thereon,and theidle-gear 21, mounted

- on the bracket 22, secured to the machine-
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frame, and the idle-gear receives motion from
the pinion 23, which is fixed upon the drive-
shait 13 of the needle-cylinder. The arbor19
turns in the removable plate 24, held by the

screws 20, which pass down through the plate |

26 and the machine-frameinto thesaid plate 24.

It is obvious that the turning of the drive-
shatt 13 will rotate both the needle-eylinder
and the lifter.  The action of the needle-lifter
16 on the needles is a true lifting motion in
contradistinction to the cam action or sliding
motion. The needle-lifter 16 is adjusted so as

Fig.b repre-

~order to lift all the needles.
sired, a lifter may be constructed with the

needle-cylinder. |

The needles which are not raised by the

lifter must have a lower cam-face to run over,
and as the cam has to be almost entirely cuat
away at the points where the needle-lifters are
set in, 1 have provided removable sections, as
27, the use of which will avold bulging out of
the cam-cylinder at the said points, and will
especially facilitate the easy replacement of
the needie-lifters. The .removable section 27

consists of a flat plate, with one edge formed

70

75

as shown 1n Fig. 2, so as to fit around the

lifter, and the section is held in place by the
screw 25, which takes into the plate 26.
The spacing of the lifting arms 17 on the

‘needle-lifters may be gaged so as to lift one

needie and leave two undisturbed, asshown in

- Figs. 1, 2, and 3, or so as to lift two and leave

one lowered, as shown in Iigs. 4 and 6, orthe
lifter may be free from arms, as in Iig. b, in
Morecover, 1f de-

arms unequally spaced, instead of uniformly,

8c

as 1llustrated, and thereby will select the nee-

dles 1n a variable manner at each complete
revolution of the lifter.

The needle-lifter i1s placed so as to be cleared

by the hooked sinkers and to engage the out-

wardly-projecting toes of the needles.

It becomes necessary in knitting many pat-

95

terns to raise certain needles at certain points

of the revolution of the needle-cylinder a cer-
100
height, or less than the same. In order that

tain- height, which may be the maximum

the rotary needle-lifters may all be of the same

diameter, and in order that certain needles
may be raised higher than any one of said lift-

ers are capable of doing,I have constructed the
auxiliary cam-tracks 29 and 30, which are ad-

justable and which coaet with the needle-

lifters and the cam-groove. The cam-tracks
are 1llustrated in Fig. 6,and are shown as true
cam bodies or tracks 29 and 30, respectively,
constructed slightly different as to thelr cam-

faces and each formed with a perforated ear,

3l. The post 33 is fixed vertically upon the
machine-frame,and the perforations of the ears
ol are pierced thereby, so that the cam-tracks
29 and 30 may each be slid up or down on the
post 33, to which they are clamped by virtue
of the set-screws S4,arranged one for each cam-
track. In the case of using these adjustable
cam-tracks, I have shown the needles 10 as

stances, so that the toes may project out be-
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having longer toes, 11, than in the other in-

yond the outer face of the needle-lifter and

reach over to the cam-tracks.

In Fig. 6 the needles are shown as tracking
from . the needle-lifter 16:.over the lower cam-
track, 29, and between the same and the track

30, thence down again, in the series of two
raised and onenotraised. Shouldit be desired

to raisc the needles to the maximum height,
the upper cam-track should be dropped down

to lift the needles to the required height, and | upon the upper face of the track 29, so that
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the needies may passover the left-hand end in |

Fig. 6 of track 29, thenee on and over cam-
track 30 and off the right-hand end of track
29 down into the cam-groove proper.

The employment of the auxilary cam-tracks
makes it necessary to construct the upper face
of the cam-groove 15 in the scalloped form &5,
so that the needles may rise and fall freely.

3y virtue of using my auxiliary cam-tracks
the needle-lifters can be all of one size, and
likewise the removable sections 27 of the cam-
cylinder. | |

There are many advantages to be derived
from the use of my improved adjustable cam-
tracks combined with'the rotary needle-litters,
and these advantages will be obvious to one
skilled in knitting and designing, and therc-
fore I think it will be sufficient to state the
most important advantage—namely, the vast
variety of operations I am enabled to make
the needles perform in one revolution of the
needle-eylinder, and I can knit a great variety
of designs where different-colored threads are
used. o |

Having thus deseribed my invention,I claim

‘as new and desire to secure by Letters Pateni—
1. The combination, as hereinbefore set

forth, with a rotary needle-cylinder provided
with a driving-shaft having a pinion, of the
needles, a cam-cylinder having a cam-groove

for the needles, a rotary needle-lifter adapted |
to encage the needles, an arbor for turning the |

needle-lifter and provided with a cog-wheel,
and an idle-gear wheel in mesh with the eog-
wheel and pinion respectively, substantially
as herein described.

2. The combination, as hereinbefore set

forth, with a needle-cylinder and needles, of a
cam-cylinder for the needles provided with
removable sections 27, the rotary needle-lifter
16, supported near the needles and acting 1o
lift the needles, and means for rotating sald
needle-lifter,substantially as herein described.

3. The combination, as hereinbefore set
forth, with a rotary needle-cylinder and nee-
dles and the needle-lifter, of the cam-cylinder
14, provided with the cam-groove 15, and the
auxiliary cam-tracks 29 and 30, having a sup-
port and provided with means of adjustment,
substantially as described.

4. The combination, as hereinbefore set
forth, with a needle-cylinder provided with the
drive-shaft 18, having the pinion 23, of the
needles and the cam-cylinder therefor, the ro-
tary needle-lifter 16, having the arbor 19, pro-
vided with the eog-wheel 20, and the idle;
pinion 21, gearing with said cog-wheel and
pinion, substantially as herein described.

In witness whereof I have hereunto set my
hand.

| NATHANIEL W. PIERCE.
Witnesses:
M. I, BLricH,
J. A. MILLER, Jr.
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