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" dles, are adjusted so that the needles may be

-the fabric above without interfering.
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Be it known that I, GEORGE E. NYE, of
Bristol, in the county of Bucks and State of

ments in Knitting-Machines, of which the fol-
lowing is a specification. | .
The present invention relates more espe-
cially to the knitting-machine represented 1n
the Letters Patent granted to G. E. Nye, No.
253,752, February 14, 1882, and H. P. Ballou,
No. 284,591, September 11, 1883, said machine
being of the class in which vertically-recipro-
cating needles mounted 1n & revolving eylin-
der co-operate with horizontal needles recip-
rocating radially in a dial-plate. -
"~ The objects of the present improvements
are, first, to adapt the machine for the auto-
maticformation of welts ; and, second, toadapt

the machine to produce 2 slack course or |

courses at any predetermined point or points
in the fabric. The slack course is intended
particularly to adapt the fabric to have addi-
tional portions knit thereon by hand or by
other machines., The purpose of the welting
is to give a finished end to the fabric. o
The first part of the invention consists in
devices of the peculiar character hereinafter
described and claimed, controlled antomatic-
ally by a pattern-chain whereby throw-out
cams, operating on the horizontal or dial nee-

drawn backward orinward so as to cease knit-
ting for the time. being. | -
The second part of the invention consists in
the combination, with the movable cam by
which the cylinder-needles are depressed, of
devices, hereinafter described 1in detail, con-
trolled  automatically by a pattern-chain,
whereby the cam is caused to carry the need-
les momentarily below the usual point, thus
producing long stitches. | | -
This improvement is applicable alike to sin-
ole and double feed machines, a single adjust-
able cam being sufficient in either case, for
the reason that the next course is knit 1into

Referring to the accompanying drawings,
proved machine. Tig.21s an elevation of the

same, viewed from the side on which the welt-,
ing mechanism is located. Fig. 3 is an eleva-

tion of the machine viewed from the opposite!

&

side, the dial-plate, the upper end of the cylin-
der, and the needle-projecting cams being
shown in vertical central section. Iig. 4 is 55
an elevation, partially in section, showing the
details of the adjustable depressing-cam for
producing the slack course. Ifig. 5 isa view -
looking upward against the under side of the

cams by which the horizontal needles are con- 6o

trolled; the cams being in the positions which
they occupy when forming the welt. Iig. 618

a like view of said partsin the positions which
they occupy during the ordinary operation of
knitting., Figs.7 and 8 are horizontal sections 63
on the line z x# of Fig 9, looking downward.
upon the needle-projecting cam and illustrat- -
ing the same in its different positions, respect-
ively. Tig.9 is a vertical section on the line -

y y of Figs.5and 7. Tigs.10 and 11 are views 7o
illustrating the construction of the yarn- ouide.

In its fundamental features the machine
represented in the drawings I8 substantially
identical with those represented in the patents
before referred to. The vertical needles @ are 75
arranged in the ordinary manner In oTOOVeS
in the outer periphery of a rotary cylindrical
tube, A, while the horizontal needles are dis-

posed in radial grooves around a horizontal

rotating plate, B, usually termed the ‘dial.” 8o.
The dial is supported so as to revoive on
the lower end of a vertical shatt which 1s
secured at its upper end to a stationary Cross-
bar or bridge-tree secured to the top of the
main frame. | | |

To the supporting-shatt immediately above
the dial-plate there is rigidly secured a sta-
tionary plate, C, bearing on its under side the
cams by which the dial-needles are projected
and refracted, as hereinafter explained in de- 9o |
tatl.

Two radially-movable cams, E and I, en-
oage with the heels of the needles for the pur-
pose of drawing them inward. These cams
are pivoted to swing inward and outward, and 95
are connected through intermediate devices
with elbow-levers I and K, the positions of

| which are controlled by means of pattern-

chains . _ - . -
The foregoing parts are all constructed in 100

the same manner as in Patent No. 284,591,

| and constitute no part of my invention.

Between the retracting-cams B and ¥ are
located the push-out or pro¢jecting cams ¢, and
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‘construction are plainly represented in Figs.
D to 9.

¢,

tioned that when the cams are moved out-

continuous surface, thus avoiding the dan ger

or backward position so as to cease their knit-

ment of the two cams ¢ at the
L connect them, respectively, by links &/’ with
a centrally-pivoted plate, b”/. One ed ge of this

This link is econnected at its outer end to one

@ pattern-chain, M, mounted on the drum by
-which the other pattern-chains are carried.
At sultable points in its length this chain is

needles, as before mentioned. As the next

versed and the plate b/ turned in the direc-

it is to these cams that the first part of my
Invention relates. In the original patent these
cams were formed by the edges of a fixed
plate, so that the dial-needles were always
projected the same distance or to the same
point,

In order to produce what is known in the
art as a ‘“welt,” it is necessary that the dial-
needles shall be permitted to move back—that
Is to say,inward-—so as toretain theirstitches
antil one or more courses are knit on the ¢ylin-
der-needles. To thisend I construct the push-
out cams 80 that they may be moved inward
in order to prevent them from projecting the
needles the usual distance. The details of

Each of the cams ¢ is mounted at one
endon a vertical pivot, ¢/, so that it m ay swing
iInward and outward. Theopposite end, ¢/, 1s
curved concentrically with the pivot and ar-
ranged to close within a fixed recessed plate,
The parts are so shaped and propor-

ward to the normal position their ends remain
slightly in engagement with the edge of the
plate, as shown in Fig. 6, the edge of the plate
and the end of the cam forming a practically-

which would otherwise exist of the heels of
the needles passing behind the cam. When
the cams are expanded,as in Fig. 6, the dial-
needles perform the knitting action. When
the cams are drawn inward, as in Fig. 9, the
needles, after being retracted by the cams E
and I, are permitted to remain in their inner

ting action and retain the stitches whiclh are
for the timebeing upon them. In order to
secure the simultaneous and automatic adjust-
proper times,

plate bears a stud, ¢/, which projects upward
through a slot in the stationary plate, and is
connected at its upper end with a link, d’,

arm of an elbow-lever, L, which is pivoted to
the frame and provided at the opposite end
with a roller arranged to bear on the edge of

provided with links of less height than the
others. 'Whenever one of these links passes
beneath the roller, the elbow-lever is permit-
ted tofall backward, whereby its link is caused
to turn the plate 4’/ in the direction indicated
by the arrow in Fig 8, the effect being to re-
tract the cams to the position represented in
I'ig.7, and stop the knitting action of the dial-

link of greater height is brought into action
upon the lever the motion of the parts 1s re-

tion indicated by the arrow in Fig. 7, and the
cams again expanded to the original position.
Passing next to the means for producing the

316,907

slack course, attention is directed to Ifigs. 1, 3,
and 4. D represents a ecam fixed in position
adjacent to the side of the revolving needle 7o
ring or cylinder in position to act upon the
heels of the needles and effect their depres-
sion. The form of this cam and its ordinary
mode of action are the same as in existing
machines. Instead, however,of fixing the cam - 75
rigidly in position, I arrange the same so that
1t may slide downward below its ordinary
operative position and conneet thereto one end
of an-arm, f, mounted on a rock-shaft, g, the
opposite end of which is provided with acrank- 8o
arm, i, by moving which the elevation and de-
pression of the cam may be effected. The arm
I 1s connected by alink, 4, or otherwise, to the
upper end of an elbow-lever, O, pivoted to the
main frame and provided at the opposite end § 3
with a roller arranged to bear on the edge of u
pattern-chain, P, which is provided at suitable
points in its length with links higher than the
remainder. Whenever one of these links acts
upon the lever it is caused through the inter- Qo
vening parts to depress the cam D below its
normal position,thecam thusdepressed servin o
to carry theneedles below their ordinary opera-
tive positions, so that they produce a course of
stitches of increased length, the stitches thus 95
formed constituting what is commonly known
as a ‘“slack course.” The chain may contain
any desired number of elevated links, and they
may be arranged at equal or unequal distances
apart,according to the frequency with whichit 100
1s required to have the slack courses produced.
Aflter the action of the elevated links, the de-
pressing-cam is immediately elevated and the
connecting parts returned to their normal posi-
tions by means of a spring, S, which acfs to 1o g
urge the lever O backward. |
By connecting the links 4 to the operating-
lever through the medium of a slot and thumh-
screw, as shown in the drawings, the ordinary
elevation of the cam may be varied, as desired, 110

to produce stitches of greater or less length.

The lever I and the parts connected there-
with are also caused to assume their normal
positions after the action of the pattern-chain
M, by means of a spring, S , connected with 113
the lever, as in Fig. 2. | o
‘Motion is communicated to the cylinder-roll
by which the pattern-chains are carried by
mechanism constructed and arranged in the
samemannerasinthe patentsbeforealludedto. 124
_ While I have represented in the drawingsa
double-feed machine—that is to say, amachine
receiving yarn on two sides simultaneously,
and requiring, therefore, the employment of
the two projecting-cams ¢ e—it is to be under- 12 g
stood that the improvements may be apnlied

In the same manner to single-feed machines,

In which the needles are operated but once
during each revolution of the cylinder, and
which receive yarn at one point only. In such 130

case one of the cams ¢ and one of the usual

depressing-cams will be omitted, the action of
the other cams and the attendant parts re-
maining unchanged., |
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For the purpose of delivering the yarn to
the needles, I employ on the two sides of the
frame stationary yarn-guides T, perforated to
admit of the yarn passing through them. As

it is frequently necessary to effect the adjust-

ment of these guides in different directions, to
secure the desired presentation of the yarn, 1
adopt the construction represented in Ifigs. 10

and 11. A vertical guide-plate, %, is made ofs

substantially the usual form, so far as its lower
or guiding portion proper is concerned. At
its upper end it is provided with an opening,
I, through which a screw, m, is passed to se-
cure it to a bracket-plate, n. This plate is

slotted in a horizontal direction and secured

to the frame by a screw, o, so that it may be
moved and secured both radially and later-

“ally. The opening in the upper end of the

20

25

_30

.guide-plate is made of such size and form as

to admit of its being moved both vertically
and laterally with respect to the bracket.
Thus it will be seen that provision is made for
the adjustment of the guide in all directions.
‘Having thus described my invention, what
I Glaim iS,—- | | .
1. The dial-needles and the retracting-cam
therefor, in combination with the push-out

cam to project said needles, the rotary plate

b?, the link connecting said cam and plate, the
actuating-lever, the link connecting the lever

and plate, the spring to move the leverin one

. direction, the pattern-chain to move the lever
" in the opposite direction, and devices,substan-

35

tially as shown, to actuate the chain, whereby

the needles are automatieally projected at in-
~ tervals beyond the normal limit to assist in |

the formation of a welt, substantially as -de-
scribed. B |

2. In combination with the revolving dial
and its needles, the cams acting to retract said

needles, the central adjustable push-out cams,

40

¢ e, to project the needles, the rotary plate

connected with and controlling said cams, the

actuating-lever L, the link connecting the le-

ver with the plate, the pattern-chain actuating

‘the lever, and the means for actuating the

chain. | | |

3. The two pivoted needle-projecting cams
¢ ¢, in combination with the fixed cams ¢/’ ¢'”/,
the intermediate rotary plate, b/, and the con-

4. The combination, substantially as herein-
before described and shown, of the needle-cyl-
inder, its needles, the vertically-adjustable
cam to depress the needles, the rock-shaft pro-

with the second arm,the lever O, the link con-

spring to move the lever in one direction, the
pattern-chain tomove the same in the opposite

direction, and the means to actuate said chain. .

45

necting the last-named arm with the lever, the -

60

5. Incombination with the frame, the brack-
et-plate »n, having the horizontal slotted base, -

the screw uniting the same with the frame,
the guide-plate &, shaped and slotted verti-
cally, as deseribed, and the screw uniting the
same with the bracket-plate, substantially as
deseribed. |
GEORGE E. NYL.
Witnesses: S o
JESSE O. THOMAS,
EDWARD TREDICK.

_ 50
necting-links a//, substantially as described.
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vided with the arm engaging said cam andalso =~ =
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