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Io all whom it may concers:

Be it known that 1, JEREMIAH F. O?NEIL
a citizen of the United States, residing ab New
York, connty and State of New YOIL,_, have
1nvented certain new and useful Improvements
in Circular-Knitting Machines, of which the

- following is a specilication.
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The improvements in cirecular-knitting ma-
chines forming the subject-matter of this in-
vention comprise an auntomatic stop-motion,
whereby the continuouns driving device is dis-
connected at certain determined inter vals
when given lengths of circular knitting have
been pelformed to allow of a rempmcatmn
movement bemo‘* imparted to the cam-cylinder
by means of a crank-handle provided with a
driving-gearheld out of action during the knit-
ting of the continuous circular p‘uts of the
goods; a movable yarn guide or carrier in
conjunction with a single V-shaped cam for
operating the needles, said yarn-guide being
controlled and held in leading poswmn to the
cam In whatever direction it 1s rotated by
means of a friction plate or shoe held in con-
tact with the fixed frame of the machine, and
improvements in the stitch-regulating device
shown in Letters Patent No. 349, 448 dated
September 21, 1886.

By refer ence to the accompanying drawings
and the following deseription thereof a full
understanding of my present improvements
in knitting- m%ehmes will be had.

Figure 1 Sheet 1, is a side elevation of my

1mpr0vem&nbs in Lllltull]ﬂ‘ machines, showing

the cylinders and parts :’:LdJ acent thereto in sec.
tion. Kig. 2, Sheet 2, is a rear elevation of
the machine. Ifig. 3, Sheet 3, is a plan view
of the same with the frame partly broken
:zbway and & portion of the machine removed.
Fig. 4, Sheet 4, is a central sectional view of
the cam.- Cy llndel also showing the yarn-guide.
Fig. 5, Sheet 4, is a section on the lmewa';,
I‘l-:r 1 partly 1n elevation. Ifig. G, Sheet 4,
is a detached view of the cam-eylinder and
part of the frame and yarn-guide; and Fig. 7,
oheet 4, 1s a side elevation of a portion of the
same, _ ;

The improvements by which variations in
the length of the stitches may be readily made
embrace features of econstruction similar to
thogse found in the before-mentioned Letters
Patent No. 349,448—viz., a rotary nut fitted

| into the lower end of the base-ring, to which

the needle-cylinder is attached, by the manip-
ulation of which the needle-cylinder is raised
and lowered. In said patent these parts, to-

gether with the cam-ring, are fitted into the

under side of the base plate or frame of the ma-
chine, whichnecessitatesremoving the machine

from its support when it is desired to change

the needle-cylinder, &e.

My present invention embraces new features

of construction, whereby such changes may

| be made without removing the maechine, and

a finer adjustment of the needle-cylinder is
obtained.

The needlé-cylinder ¢ is secured by steady-

pins to the base-ring b, which fits into a cy-
lindrieal opening 1n the frame ¢, but 18 pre-
vented from rotating therein by the key b
The inside of the base ring 0 is threaded, and
into 1t 1s fitted the hollow nut d. having a
Hange, d', by which it is held in a recess formed
in the lower end of the eylmdrlca,l opening 1n
the frame by means of the ring ¢, secured to
the frame ¢.

On the periphery of the flange ¢’ of the nut
d are formed worm-teeth, into which meshes
the worm ¢, held in bearings on the frame ¢,
as shown in Figs. 1 and 5. This worm e 1s
rotated by means of a suitable key set over
the square end of its shaft, thereby causing
the nut d to rotate and act on the base-ring ¢
to raise or lower the needle-cylinder «, aceord
ing to the direction of rotation of the worm e.
By this means the needle-cyiinder may be ad-

justed to a nicesy and the desired length of

stitch formed with precision.

In an annular recess formed in the upper
face of the frame is located the cam-cylinder
£, having the bevel-teeth 7’ formed on itslower
edge and held in place by the ring /%, secured
by serews to the frame c.

On the inside of the cam-cylinder fis secured
the cam ¢, having a ¥-shaped fall and rise,
which acts on the feet of the needles  to draw
them down and raise them up during the for-
mation of the stitches. The part ¢’ of the cam,
which constitutes the upper portion of the V-
shaped depression, is held by a SCrew, ¢°, Pass-
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ing through a vertalml slot, g*, in the cylmder_ -
1, as shown in Figs. 1 and 4 and is adapted to
be moved down, so as to A1l the v -shaped de-
pression and open a path for the feet of the




2 _ _ 387,251

~ needles between its upper: surface and the | erank-handle w/,

lower surface of the fixed piece g’ in line with

~ the other parts of the eam, thus allowing the
cam-cylinder to be rotated withount actuating
5 any of the needles,which condition is required
1n working the machine when a piece of goods

18 to be picked on or set over the needles.. The

- 1nclined faces of the piece ¢° form continua-

tlons of the inclined faees of the movable part -

10 ¢' when this part is in its upper position, and
~1nsure proper guidance of the needles.

By avoiding the use of springs: and latches
{ stop-motion hasaected. Assoonasthe manual

in the cam, sueh as are used in other ma-
chines of this class, the breakage of the nee-

15 dles i8 thereby greatly reduced. The useof a

-single V-shaped positive-acting cam in rotary-
knitting machines calls for a yarn carrier or
gulde adapted to present the yarn to the nee-
dlies at the right angle when the cam changes

20 1ts direction of rotation. Such a device -will
be hereinafter described. | |

- On the end of the shaft 4, fitted to rotate
in bearings on the frame ¢,is secured the bevel-
pinion ¢, which meshes into the bevel-wheel

25 f’, and behind the pinion ¢’ is located the worm
4, working into the worm-wheel 7', secured toa
shatt carrying thesprocket-wheel 7>,over which

- runs the controlling-chain §°.  The shaft ¢ is
driven by a belt passing over the pulley %, con-
nected to the shaft by the cluteh i*. This pul-
ley ¢* rotates freely on the shaft when the clutch
¢’ 1s disconnected,and is controlled by ashifter
~composed of a fork, £, fitting into a cireumfer-
ential groove formed in the hub of the pulley
2" and carried by the siiding bar %', fitted to
" slide in standards on the frame ¢ and pro-
vided with a spring, %°, which normally acts
thereon to disengage the clutch #*. When
the pulley ¢ is moved by manipulating the
handle %°, projecting from the bar %/, so as
to engage the cluteh ¢°, the hooked end of the
spring - actuated bell-crank lever ! catches
into a notch formed in the bar %’ and holds it
back against the action of the spring %*. The
45 other end of the bell-crank lever ! is- bill-
shaped, and is arranged so as to be in close
proximity to the chain 4°, which is provided
with projecting lugs ' 7', adapted to act on the
lever [ as they move past its bill-shaped end

50 and turn 1ts hooked end away from the bar ',
thus allowing the spring £* to act to throw the
pulley ¢* laterally and disengage the clutch .
By the use of thisantomatic stop-motion each
article made of acertainkind containsagiven
number of stitches,determined by the length
of the chain j°, and the machine is stopped
during the process of making an article at cer-
tain parts thereof, determined by the num-
ber and position of the lugs{ on the chain j*—
as, for instance, in steckmcrs or socks the leg
portmn is formed by a wntmuous rotation of
the machine, and when the part where the
heel 1s to be formed is reached the machine
stops,the formation of the heel then being per-
formed by turning the machine backward and
forward. This is accomplished by means of
the bevel-pinion m, secured to the shaft of the
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('maily out of gear with the bevel-wheel f
the cam - cylinder, it being so held by the:
double lever m* having piosfitting into a cir-
cular groove formed in the hub of the handle
| m" and actunated by the springs m®.
eatch, m*, slips over the top edge of the lever
m® and holds the bevel-pinionm in gear with

at I‘Igs 2, 4 and 6.

which is located i1n conveti-

ient position to be actuated by the left hand .

of the operator. This bevel-pinion m I8 nor-

the bevel - wheel f° when the handle m’ is
pressed in bythe operator after the automatic

part of the work 1s performed, the bevel-pin-
ion m is thrown out of gear by simply raising
thespring- catch m®.
on the lever m’ causes the shaft of the bevei-

| pinion m and handle m' to slide in its bear-

ings. 'To again start the machine for circular

knitting,the members of the cluteh ¢° are dis-
engaged by moving back the handle %° of the
bar £ until the notch in the bar comes over

the hooked end of the bell-crank lever [, so as
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The springm?®,thenacting
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tobeheld thereby. Themachineisnow rotated -

continuously in one direction until the next

lug I’ on the chain j° disengages the lever [

from the bar &'. |
The improved yaru guide or carrier devised

by me, adapted to co-operate with the posi-
tive-acting V-shaped cam and other parts of
tbhe machine, consists of the guard =, located,
in close ploximiby to- the needles /i, over the =
100

V-shaped part ¢’ of the cam, and havwg a long

slot, through which the yarn passes, as shown
It 18 secured to the plate
n', which is attached to the cam-cylinder f by
the steady-pin n* and screw »°, between the

head of which and the plate #’ is placed the
spiral spring n*. This allows the guard n and
attached parts to be set back, when 1t 1s de-
sired to remove the needle-cylinder from the
machine, by pressing the plate »’ off the steady-
pin #* against the action of the spring »* and
turning the plate sidewise on the screw »’ as
a center, so that its face will rest against the
end of the steady-pin »* as shown at Fig. 7.
On astud projecting from the plate »n’ is piv-
oted the yarn-guide o0, having an eye 1n its up-
per end located behind the slot in the guard
n, and through which the yarn passes.
necessary that this yarn guide o shall lead the
cam ¢’ in either of its directions of rotation,
so as to present the yarn properly to the nee-
dles, as shown in Kigs. 2, 4, and 6, the arrows

thereon indicating the direction of rotation of
To cause the eye end of

the cam-cylinder.
the guide o to shift from one end of the guard
n to the other when the direction of movement
of the cam-cylinder f is changed, the lower
end of the yarn-guide o is slotted and fits over
the pin p, carried by a lug projecting up from
the friction-shoe p’. This friction-shoe p’ rests
on the ring f* and is controlled by two pins,
p* p’, projecting up therefrom through a seg-
mental slot in the plate g, secured to the cam-
cylinder f, the pressure of the shoe " on the
ring f* being determined by the spring ¢,

It is
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placed between the shoe p’ and the plate g, and ‘]

held in position by fitting over the lug which

carriesthepin p. Stop-serewsr+ pass through
lugs at the ends of the plate ¢, and determine
the position of the eye end of the yarn-guide o

by acting as adjustable stops for the pins p* p’
of the shoe p’. | -

The operation of this yarn-guide will be
readily understood by referring to Figs. 2 and
6, the pivotal center of the guide o being in
the same vertical line with the part ¢’ of the
cam, as clearly shown in Fig. 4 by dotted lines.
In Fig. 2 the cylinder f is rotated toward the
r.ight hand, as indicated by the arrow, the frie-
tlon-shoe p’ now being carried around on the

‘ring f* by the stop-serew » acting against the

pin p°.  Now, when the cylinder £ is stopped
and rotated in the oppositedirection, thescrew
» moves away from the pin p* the shoe 9’ re-
maining stationary on the ring f? until the
screw ¢ strikes the pin »° when the shoe again
moves with the cylinder f, the eye end of the
yarn-guide o being then at the other end of
the guard », leading the cam ¢/, as shown at
Fig. 6. - o .

The guide o is provided with a rear eye, 0,
for holding the yarn away from the needles
and preventing it from catching in the nee-
dles, which are moved up out of active posi-
tion when the cam-cylinder is reciprocated,

and during such use of the machine it is neec-

essary to take up the slack of the yarn., For
this purpose the take-up and tension regulat-
ing device at the upper part of the machine
1s employed; and it consists of the arm s, pro-
vided with a hole at its end and projecting
from the collar ¢, fitted loosely on the stud s*

- secured to the standard %, a counter-weight, ¢,

4.0

15
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‘adjustably held by means of a set-screw, ¢/, on

the rod ¢, projecting from the other side of
the collar s, a loop or eye, u, carried by the
sleeve v/, secared to the stud §* by a set-screw,
w’, and a felt or other suitable covering, w,
placed on the sleeve w’. The eye u extends
over the felt w, so as to guide the yarn there-
to, said felt offering a certain amount of frie-
tional resistance to the yarn as it is drawn

over the surface of the felt, the extent of this

surface being regulated by the position in
which the eye # 18 set. The yarn is. passed
through the eye u, around the felt surface v,
through the pivoted arm s, the stationary arm
s, to the rear eye, o, of the guide and to the
needles 4 through the guide o and the slot in
the guard 7. -

Having now described my invention, what I

claim, and desire to seeare by Letters Patent,

18—

1. In a circular-knitting machine, in com- |

bination, the main frame provided with a cy-
lindrical opening, a base ring fitted to slide
longitudinally therein and provided with an
internal serew-thread, a needle-cylinder at-
tached to the base-ring, a hollow nut fitting
Into the screw-thread of the base-ring and
having a flange provided with worm-teeth,

and a worm fitted to rotate in bearings on the

frame and meshing into the worm-teeth of the
nut, substantially as and for the purpose set
forth. |

2. In a cireular-knitting maechine, the com-
bination ofacam-cylinder provided with bevel-
teeth, a driving-shaft provided with a pinion
working therein,a worm on the driving-shaft,
a shaft provided with a sprocket-wheel ar-

-ranged 1n bearings at right angles to thedriv-.
ing-shaflt, a worm-wheel secured to this shaft,

a pattern-chain provided with projecting lugs

earried by the sprocket-wheel, a driving-pul-
ley and ac¢luteh on the driving-shaft,a spring-

actuated sliding shifter, and a bell-crank
spring-actuated cateh locking the shifter to
hold the clutch and pulley 1n gear and actu-
ated by the lugs on the pattern-chain to re-
lease the shifter, substantially as and for the
purpose set forth. |

3. In a circular-knitting machine, in com-

‘bination, a cam-cylinder provided with bevel-
‘teeth,two bevel-pinions arranged to act there-

on, a crank-handle shait carrying one of the
bevel-pinions, a spring-actuated lever nor-
mally holding this pinion out of gear, a driv-
ing-shaft carrying the other bevel- pinion,
which is always held in gear with the wheel,
and means, substantially as described, for au-
tomatieally stopping the driving-shatt.

4. In a cireular-knitting machine, in combi-
nation, a cam-cylinder provided with bevel-
teeth, a crank-handle and shaft provided with
a bevel-pinion, a spring-actuated lever for

_7{'3

90
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100

holding the pinion away from the bevel-wheel,

and a spring-cateh acting on the lever to hold
the pinion in gear with the bevel-wheel, sub-
stantially as set forth. |

- B, In acircular-knitting machine, in combi-
nation, a needle-cylinder, needles carried
thereby, a cam-cylinder provided with a sin-
ogle V-shaped cam and surrounding the nee-
dle-eylinder, a guard having a long slot car-
ried by the cam-cylinder,a yarn-guide pivoted
behind the guard, a fixed {frame in which the
cam-cylinder is held, and a friction-shoe held
in contact with the fixed frame and arranged
to act on the lower end of the pivoted yarn-
guide, so as to throw its upper end 1into posi-

‘tion to lead the cam on the cam-cylinder, sub-

stantially as and for the purpose set forth.

6. In acircular-knitting machine, in combi-
nation, a rotating cam-cylinder, a single ¥-
shaped cam in the interior thereof, a guard
having a long slot and a pivoted yarn-guide
carried by the cam cylinder, a fixed frame in
which the cam-cylinder is held, a frietion-shoe
resting on the fixed frame, a pin connecting
the friction-shoe to the lower end of the yarn-
guide,a plate fastened to the cam-cylinder and
having a circular slot, and a spring between
the shoe and the plate, substantially as set
forth. . | |

7. In a circular-knitting machine, in combi-

-nation, a fixed frame, a cam-cylinder fitted to

rotate therein,a pivoted yarn guide carried by
the cam-cylinder, having an eye atits upper
end and a slot in its lower end, a friction-shoe

105
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having a-pin engaging in theslot in the guide,

. a driving-plate having a circular slot and two

10

~adjustable stops, located above the shoe, a

spring located between the driver aud the
shoe, and two pins projecting from the shoe
through the slot in the driver, against which
the adjustable stops on the driver act, sub-
stantlally as set forth. |

8. In acircular-knitting machine, in combi-
nation, the needle - eylinder «, the needies /,
held therein,the cam-cylinder f, the cam-ring
¢, secured thereto, having the single V-shaped
depression,the piece ¢°,aund the V-shaped part

¢, adjustably secured to the cam-cylinder by
the screw ¢, passingthrough a slot in the cam- 15
cylinder and fitted to slide down to open a
straight path for the feet ofthe needles, whereby
all the needles are held up in one plane, sub-
stantially as and for the purpose set forth.
Signed at New York, county and State of 20
New York, this 4th day of April, 1387.

JEREMIAH F. ONEILL.

Witnesses:
ALFRED SHEDLOCK,
o H. D. WILLIAMS.
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