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UFFICE.

DANIEL HURLEY,

CIRCULAR-KNITTING MACHINE.

OF BENNINGTON, VERMONT, ASSIGNOR TO CHARLES
~ COOPER, OF SAME PLACE. -

' SPECIFICATION forming part of Letters Patent No. 607,798, dated J uljr_ 19, 1898,
Application filed December 3, 1897, Serial No, 660,674, (No model.)

1o all whom ¢ may concern:

Be it known that I, DANIEL HURLEY, a citi-
zen of the United States, residing at Bennin o-
ton, in the county of Bennington and State of
Vermont, have invented certain new and use-

ful Improvements in Circular Spring-Needle

- Rib-Top Machines; and™I do hereby declare

the following to be a full, clear, and exact de-

- scription of theinvention, such as will enable

IO

I5

20

others skilled in the-art to which it apper-
tains to make and use thesame, reference be-

ing had to the accompanying drawings, which |

form part of this specification. | _

My invention relates to that class of circu-
lar-knitting machines in which double cylin-
ders are used with spring-needles in each cyl-
inder, and has for its object to produce a welt

‘which serves as a finish on the ends of cuffs,

drawer - bottoms, bottoms for shirts, tops of

socks, and for such other purposes as desired,

which is produced by a certainsystem of pat-
tern-wheels, operating-pawls, and levers that

~act upon other levers, cams, and pressers to
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shorten the stitch and throw the needles of

the upper cylinder out of action until the welt

Is knitted, when the upper needles are again
brought into use, doubling the knitted.welt

over upon itself and joining it to the body of
the fabric; and my invention consists in the
construction and details of parts hereinafter
described, and more particularly pointed out
in the claims. o | | |
Heretofore. welts have been made on a
straight-rib machine, and also a very inferior
welt has been made with a latch-needle on a
circular-rib machine; but there is great ob-
jection to the use of the latch-needle in mak-
Ing welts, as the stitches are required to be
drawn very tight, and as each needle draws
1ts own loop the strain in drawing the yarn

~through several needles at one time causes
frequent breakage of the yarn or it is knitted

very loose, unlessitis very strong, and at the
same time removes the elasticity from the
yarn and renders the fabric non-elastic and
less desirable on that account, and in tender

~ Yarn the strain is so great as to frequently

50 put in with a sinker-wheel and stitch-former |

cause holes to be produced in the fabric,
while in the use of spring-needles the foop is

ing one series of the shipping-pins.
‘18 a front elevation showing one pair of le- _
~vers, with their connecting-arms for operat-
1ng a cam, the needle-cylinders being broken

'and is then left loose in the head of the nee-

dle until it is pressed, when the needles are
carried down just far enough to cast off with-
out putting strain on the yarn, and by this
process with the spring-needle all of the be-

fore-named objections to the latch-needles

are overcome, and a welt is made on my cir-

cular spring-needle machine even finer and

as perfect and out of the same cdegree of fine-
ness of yarn as that heretofore made on the
straight-rib or flat machine. -
Referring now to the drawings, Figure 1is
a front perspective view showing part of a

circular-knitting machine with my improve-
KFig. 2 is arear per-

ments attached thereto.
spective view showing the pattern-wheels and
mechanism connected therewith for changing
the position of the shipping-pins. Fig. 3isa

top plan view of the pattern-wheels and le-
vers connected therewith for operating the

switch-plates. Fig. 4 is a front elevation of

the shipping-pin stand, showing the pins in
Fig. 5 is a front

their depressed position.
elevation of the shipping-pin stand, showing
the first series or row of pinsin an elevated

Dposition and the other series in a depressed
plan view of the .
shipping-stand with the top plate removed.

position. Fig. 6 is a top

55
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Fig. 7 is a vertical transverse section of the

shipping-stand, taken on the line ¢ b of Fig.
6. IFig. 8 is a partial top plan view show-
ing the ring-plate with my improved attach-
ments thereon.
through the ring and upper needle-cylinder
on the line ¢ d of Fig. 8. TFig. 9* is a front
view of the parts shown in Fig. 9. Fig. 10
is an enlarged rear perspective view shaw-

ing the switch and shipping-pin stands, with

one oi the switch-plates in position for rais-
Fig. 11

FFig. 9 is a vertical section

80

Q0

away on their sides. Fig. 12is a vertical sec-

tion taken-on the line e f of Fig. 8, showing
one pairof levers,with connecting mechanism

for operating a cam. Tig. 13is a rear eleva-
tion of one of the movable cams.

an end elevation of a movable cam. Tig. 15
is a top plan view of one pair of levers, show-

Fig. 14 is
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ing thelr ﬂ‘enera,l construction. Tig. 16 1s a
latelal transverse section of Flﬂ" 15 on line
g h. Fig. 17 is a side elevation of a Sprmn*-

presser. Kig. 18 is a vertical sectional view
of Kig. 17.

seﬁtlon tthllﬂ‘]l the needle-cylinders on the

" line7 k of H I’w‘ 8, showing two pairs of levers

IN®
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and their eonnectmﬁ meehanism for operat-
ing a stitch-former in regulating the length
of the stitch in the st1tc]1 Wheel Fig. 20 18
a longitudinal vertical section of one Of the
movable arms in a bracket for operating the
stitch-former. Fig. 21 is a vertical trans-
verse section of a bl acket and a movable arm
therein for operating the stitch-former. Iig.
22 is a vertical transverse section taken on
the line I m of Tig. 8, showing two sets of le-
vers and their connecting mechanism for op-
erating a presser-wheel and an adjustable
cam. I‘w 23 is arear elevation of an adjust-
able cam in its normal position for making
the regular work. Ifig. 241sa rear elevatlon
of an adJusta,ble ¢cam W1th the adjustment
raised asitischanged after making the stitch

of the regular WOl‘k; and Ifig. 25 is avertical |1

transverse section of the cam, taken on the
line n o of Fig. 23. -

Likenumer .:Lls indicate corr e%poudm o pm ts
in each figure of the drawings.

1 mdm@Les the frame on which the machine
is mounted, and 2 the bed resting on the
frame, and 3 the 10% er cylinder seated in the
bed.

4 represents a ring-plate which is properly
secured to blaC]s.@tS 5 on the frame above the
bed, and in this ring-plate 4 is seated the up-
per cylinder 6. “Lhe cylinders 3 and 6 are
conical in shape, the lower one extending ap-
ward and outward from the bed 2, Whlle the
upper one extends downward and outward
from the ring-plate 4. The two cylinders are
arranged to come within a short space of each
obhm, and each is provided with the usual

spring-needles 7, and they are made to re-

volve uniformly one with the other by means
of any well-known power.

The upper inner side of the eylinder 6 is

provided with a stand 8, which has arranged
-pins.

therein a series of movable shipping
which are adapted to come in contact with
and operate on a series of levers, as herein-
after described.

On the inner side of ‘Lhe stand 8 there is a
cam 9, which revolves with the stand on the
cylinder. Ateach revolution of the cylinder
the cam 9 comes in contact with a roller 10,
secured to the lower end of an arm 11, which
projects upward and backward and 1s adJ ust-

ably attached to a rock-shaft 12, which has

its bearings in a bracket 15, secured to one
side of the frame 1 above the bracket o. |

In the rear of the frame there is attached
to the rock-shaft 12 an adjustable stop 14,

whieh has a bent arm 15, projecting upwcud‘
and forward over the bas:,e of the bracket 13,

and is-provided in its end with an adj] ustable
screw-holt 16, which controls the limit of the

FIU‘ 19 is a vertical transverse

= |

)

downward movement of the arm 11 by engag-

ing the upper edge of the bracket 13.

On the outer end of the rock-shaft 12 there
is rigidly secured a downwardly-extending
arm 17, havingin its lower end a lateral jour-
nal 18, on the outer end of which there is plv-
otally connected a pawl 19. This pawl op-

erates in a ratchet 20, rigidly secured on the

side of the regular patteln -wheel 21, and re-
volves the. pattern-wheel one notch at each
revolution of the cylinders 3and 6. The pat-
tern-wheel has sprockets 22 on its periphery,
over which a link-belting chain 23 1s fitted
and revolves with 1t. ThlS chain may be of
any desired length in accordance with the
pattern of work o be made, and one or more
of the links are made to form a cam 24 for
starting the movement of a second paltern-
wheel a,b proper times after said second pat-
tern-wheel has been stopped in the manner
hereinafter described.

To the rear of frame 1, beneath the bracket

5, there is attached a bmeket 25, as shown In

I‘w 2, which extends outward and has a bear-

6 on its outer end, through which passes
a 301.11*11%1 27. The outel end of this journal
has a lever 28 adjustably secured thereto,
which works over the chain 23 and comes in
contact with the cam-link 24, which raises the
lever and thereby operates {0 move an arm

29 on the inner end of the journal 27 to change

the stitch, as hereinafter described.

The arm 29 is adjustably secured to the in-
ner end of the journal 27, and extends up-
ward to about the same hein ht as the lever 23,

and has loosely pivoted to 11:5 upperend a le-

ver 380, which is raised on serew-head projec-

tions 42 on a pattern-wheel 31 for the pur-

70
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pose of stopping said wheel while makingthe

desired lengths of the different Lmds of knit-

ted frlbllc
At the side of the vertical arm 29 there is

a lateral arm 382, holding a coil-spring 33

which acts to draw the lever 28 and arm 29
toward theipattern-wheels 21 and 8l and keep
them down to their work. There is also se-
cured to the side of the arm 29 a lateral arm
34, extending inwardly, in which there is an

'ELdJ ustable screw 35, that comes in contact
with a vertical stop 36 that is attached to the

main portion of the bracket 25 for the pur-
pose of limiting the forward movement of the
lever 28 to pr event its comingin contact with
and resting on the link-belt Thain 23 except
at such lees as it isintended to be raised by
the cam-link 24 for the purpose of throwing
back the lever 30 from off the screw-pins 42
in the holes 41 in starting the pattern-wheel

B e L

115

120

125

31 in making the loose Stlt@h the welt, the

royal rib, or the regular work when the Smd
wheel has been stopped while making the
royal rib. An arm 37 1s attached to the side
of the stop 36, which projects forward be-
tween the 1atcheb 20 and pattern-wheel 31,
and is bent on its inner end to form a hook
for holding one end of the coil-spring 33.

On the inner end of the lateral journal 13

I30
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of the arm 17 is loosely 1110111:1136(:1 a pawl 3§, |

which operates in a ratchet 39, that islocated
near the center of the pattern-wheel 31. The

pawl 38 is provided with a pin 40 in one side

and is regulated in its action on the ratchet

of the pattern-wheel by the lever 80, extend-

ing from the vertical arm 29.

The pattern-wheel 31 operates to change
the stitches in making that which is known
as the ““welt,” the ‘‘royal rib,” the ‘‘loose
course,” or in returning to the regular work,

and for the purposeof accomplishing each of |
-theseobjects aseries of secrew-holes are placed
1in the periphery of - the pattern-wheel oppo-

site the seat of each tooth of the ratchet. The
series of serew-holes 41, placed on one side of
the ratchet 39, is provided with stop-screws

42, inserted therein at such points as it is de-

sired to stop the pattern-wheel 31. In this
operation as the wheel 31 revolves the lever

Ing part comes in contact with the lateral pin
20 1n the side of pawl 88 and raises the said
pawl out of the ratchet and stops the action

- of the pattern-wheel.

30
35

40

A second series of Serew-holés 43 encirele
the pattern-wheel 31 next to and on the other

side of the ratchet 89 from the first series 41.
In this series of holes 43 screw-pins 44 are in-
serted at.such points as is desired for the
purpose of lifting the end of a lever 52 in
making a loose course in the work, and a
third series of screw-holes 45 encircle the
wheel next to holes 43, in which Serew-pins
46 are inserted at proper intervals for raisin o
a lever 62 as the wheel revolves in making
the royal rib in the work, and a fourth series

of screw-holes 47 encircle the wheel on its in-
ner periphery for serew-pins 48, placed at de-
sired intervals for raising a lever 69 for the

purpose of making the welt on rib-tops for

- socks, anklets for drawers, shirt borders, and

45

50

cuffs. - |

In the rear of bracket 5 there is attached to
the frame a bracket 49, having double bear-
ings 50,1n which three journals are supported
one above the other. The upper journal 51
carries the lever 52, which is rigidly secured
to its outer end and extends forward over the
series of holes 43 in the pattern-wheel al, and
when the pattern-wheel is turned operates on

~ the screw-pins 44, inserted therein, for mak-

55

60

‘bracket 5.

Ing the loose or slack course. On the inner
end of the journal 51 there is rigidly secured

a lever 53, that extends forward over the

bracket 5 and is pivotally attached to a link
o1, that extends backward and upward and
1s pivoted to an arm 55, that is rigidly secured
to a shaft 56, that is supported in a double
‘bearing-bracket 57, that is attached to the

there is a switeh - plate 23, projecting for-

wardly and laterally therefrom, and when the |
y shaft is turned axially the free edge of the

- . Dlate parallel with the shaft will work up or |
- down between stops 59, formed on a plate 60,

1nserted in the holes.

{ which are inserted in the holes.
ner end of the journal 68 there is rigidly at-
tached a lever 70, that extends forward and -

On the inner end of the shaft 56

such stops will limit the movement of the
plate. |

- To the outer end of the -middle'journa,l 61,

supported in the bracket 49, is secured the

lever 62, that extends forward over the holes

45 in the pattern-wheel 31, and as the wheel
is revolved for making the royal-rib stitch
the lever is drawn up

On the inner end of the journal 61 there ig

secured a lever 63, that extends forward and
18 pivotally attached to a link 64, that pro-

jects backward and upward and is pivotally
attached to an arm 65, that is rigidly secured

serewed to one edge of the bracket 57, and

75

on the serew-pins 46,

30

to a shaft 66. This shaft is supported in the

middle bearings of bracket 57, and on its in-

ner end there is a switch-plate 67, arranged
to operate in the same manner as the switch- -
‘plate 58. | |
30 1s drawn up on the screw head or projec- |
tion 42, and as it is raised the upper project-

T'o-the outer end of _theilower-_joumalﬂ'GS is
rigidly attached the lever 69, which projects

‘over the holes 47 in the pattern-wheel 31, and
as the wheel is revolved for making the welt =

the lever is drawn up on the screw-pins 48,

On the in-

18 pivotally attached to a link 71. This link

extends rearwardly and upwardly and 1s piv-

otally connected to an arm 72, that is rigidly
secured to shaft 73, which is supported in the

lower bearings of bracket 57, and on the inner

end of this shaft there is also a switch-plate
as the switeh-plates 58 and 7. |

The stand 8, which is rigidly attached to
the inner side of the upper eylinder and made
to revolve with it, has therein three series of
shipping-pins for operating on and changing
levers in producing the different stitches de-
sired in making the various kinds of work on
the machine. Each series of pins is arranged
on a movable slide 116, and these slides work
upand down in grooves 75 in the stand. The
upper pins of the three series are adapted to
be respectively engaged by the switeh-plates
58, (7, and 74, and these. plates being in-
clined said pins will be moved positively up
ordown, according to the direction of the in-

ICO

74, arranged to operate in the same manner

105

I1IO

115

clination of the plates, and such inclination -

will be changed by the axial turning of the

shafts 56, 66, and 73, respectively, and the
lower pins of the three series will thus be
moved into or out of operative position to ac-
complish the purposes hereinafter deseribed.
On the rear of the stand there are three flat
springs 76, each having a projecting point 77,
extending through the back and adapted to
engage 1n one or the other of a pair of depres-

‘slons 78 in the respective slides, as shown in

Fig. 7, for the purpose of holding said slides
in elevated or depressed positions after the
switch-plates pass out of engagement, with
the pins.

provided with a series of slots 80, through
- which the shifting pins project, '

LThe front plate 79 of the stand is

120

[25

130

00
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Each vertical series of slots in the plate 79 | of which is pivotally attached to the top of

is arranged at an angle of about forty-five
degrees to the other series for the purposeof
adjusting the pins at differentheights. When
these pins are lowered to the bottom of the

- slots, the machine is then adjusted for mak-

10

20

30

35

40

45

50

55

tially on the same plan.

ing its regular work. The shipping-pins 81
are adjusted to the upper extremity of their
slots for the purpose of bringing the lower
pin 81 in contact with certain levers for
changing the stitch from the regular work to
that of the loose course, and the shipping-
pins 82 are adjustable to the upper part of

their slots for the purpose of bringing the

lower pin 82 in contact with certain levers for
changing the stitech from the regular work to
that of the royal rib, and the shipping-pins
33 are adjusted to the nupper part of the slots
for the purpose of bringing their lower pin 83
in line with other certain levers for the pur-

pose of changing the stitch from the regular

work to that of making the welt.

As shown best in Fig. 8, the series of levers
upon which the adjustable pinsof the stand 3
are made to operate-at such timesas is desired
to change the stitch during the revolutions of
the cylinders are arranged at different points
on the ring-plate 4 of the upper needle-cylin-

der 6. . These levers are arranged in pairs |

and are all constructed and operated substan-
As shown, Figs. 1,
8, and 9, and detailed in Fig. 15, it will be
seen that one pair of these levers are attached
to a slotted bracket-plate 84, which is secured
to the bracket 5 before described. The lever
35 is pivoted at 86 to the rear of said plate,

while the other lever 87 is pivoted at 88 to.

the front of the plate. The bracket-plate 34
has a slot 89 therein, extending at right an-
oles to the length of the levers,and thelever

37 has two laterally-projecting pins 90, which,

are separated by a short space, that project
into said slot, and the lever 35 on the other
side of the bracket-plate has a single project-
ing pin 91 in the center of its width, which

also extends into the slot and is seated be-

tween the pins 90 of the lever 87. The for-
ward end of said lever is formed to provide
a cam which when saidleverisin its normal

position engages a pin 92, projecting from a |

pivoted arm 93, and thereby holds said arm
in its forward position, as hereinafter more
fully stated. In this arrangement of levers

in pairs it will be readily understood that

when the arm of the lever 85 is carried for-
ward by the shipping-pins 83 in the stand 3
the front end of the lever 87 will be thrown

~forward and released from the pin 92, and

60.

the levers will remain in this position until

the shipping-pin in the stand is adjusted to
come in contact with the arm of the lever &7,

“when it will be thrown forward into engage-
- ment with the pin 92 and operate thereon to

force the lever-arm 93 back and into its origi-
nal position. B
As above stated, the pin 92 projects from

the ring-plate 4 of the upper cylinder, while
the other end extends loosely back over the
edge of the ring and rests against the up-
turned end 94 of an angle-lever 95, which 18
pivoted in a depending bracket 96, that 18
rigidly secured to the top of the ring.. The
lower arm 97 of the lever 95 extends back-
ward beneath the ring-plate and is loosely
connected with the end of a link 98.- The

70

75

other end of the link is rigidly secured at

one end of a journal 99, that has its bearing
in a stationary-cam 100, and on the other
end of the journal there is attached a mov-
able cam 101, which is thrown up by the op-
eration of said lever 85, for the purpose of
enabling the needles to remain elevated on
the upper cylinder and leave them out of en-
cagement with the lower needles while pass-

ing through the feed in making the welt.

The cam 101 is depressed by the lever 57,
after the welt is made, to bring the needles
back into their operative position for the
regular work. |

On the upper side of the ring-plate 4, as
shown in Figs. 1, 8, 11, and 12, an angle-

bracket 102 is attached, which extends up-

ward and has a lateral slotted plate 103, that
supports another pair of levers constructed

and arranged to operate substantially the

same as those hereinbefore described. The
lower lever 104 is pivoted to the under side
of the slotted plate 103, while the upper lever
105 is pivoted to the upper side of the plate.
Both of these levers are operated by the ship-
ping-pin 83 the same as the levers 35 and 387,
before described, when the machine is mak-
ing the welt. The cam operated by the levers
104 and 105, as hereinafter described, in mak-
ing the welt is also operated for the purpose

80

90

95

| jole;

105

of changing the regular stitch to a loose

course, and when so operated it must be with-
out operating the cam 101, and in order to ac-
complish this a supplemental lever 106 is rig-
idly secured to the front end of lever 105 in
position to be operated by the elevated lower
shipping-pin 81 without bringing into action
the lower shipping-pin 83, that operates the
levers 85 and 87 when it is elevated.

An arm 107 is loosely pivoted at one end
on the upper surface of the ring-plate 4, while
the other end extends loosely over the front

edge of the ring-plate in front and beyond

the levers 104 and 105. A vertical pin 103 is
in the arm in front of the levers, and when
the shipping-pin 83 is brought in contact with
the arm of the lower lever 104 the outer end
of the lever is turned and comes 1n contact
with the pin 108, pressing the arm 107 for-
ward and carrying with it a right-angled arm
109, which projectsabove thering. Thisarm

is pivoted to a bracket 110, extending down-

ward from the top of the ring, while its lower
arm 111 extends inward beneath the ring and
is loosely connected at one end to a link 112,

while the other end of the link is rigidly se-

“the upper surface of a lever-arm 93, one end i cured to & pintle 113, which has its bearing

110
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in a stationary cam 114. The other end of 'adjustable screw 126, that works against the

the pintle has rigidly secured thereto a mov-
able cam 113, which is'in its depressed posi-

tion, as shown in Fig. 12, when the levers 104

and 105 occupy the position shown in Fig. 8,
and the cam 115 is firmly maintained in sueh
position as long as the lever 104 engages the
pin 10S and holds the arm 107 forward. When
in this position, the cam 115 acts on the nee-
dles in the upper cylinder to depress them in
the usual manner to doregular work. When,
however,it is necessary to make a loose course
or welt, the cam 115 must be raised, and this
1s accomplished by the lower shipping-pin 81
engaging the lever 106 or the lower shipping-
pin 83 the lever 103, as the case may be, and

‘thereby disengage the lever 104 from the pin
105, swwhen the cam will be free to be moved

up by the needles and the latter will remain

elevated and out of engagement with the nee-

dles of the lower cylinder. |
When the lower elevated shipping-pin 81
is carried around by the cylinder until it
reaches a point opposite the bracket 57 after
operating on the lever 106 to raise the cam

- 115, the switch-plate 58 in its normal inclined
- position comes in contact with the upper pin

31 and presses it down as the pin passes un-
der the plate, when the pin assumes its origi-
nal depressed position with the other pins for
making the regular work, and when the lower
shipping-pin 83 comes in contact with the

lower lever 104 the cam 115 will be again de-

pressed, throwing the needles of the upper
cylinder down at this point, where they will
again engage in making the regular work un-
til the switch-plates have changed the ship-
ping-pins to operate on levers for making the
welt, . '

Another vertical bracket 117 is attached to
the upper surface of the ring-plate 4, as seen
In Figs. 1, 8, and 19, and is provided with an
upper lateral slotted plate 118 and a lower
lateral plate 119. Each of these plates has a

pair of levers which are constructed to oper-

ate upon each other in substantially the same
manner as those hereinbefore described and

shown in Figs. 15 and 16.

The lower set of levers 120 and 121 are SQ-

cured to the plate 119 of the bracket and are

used through a system of arms for pressing
the needles into the stitech-wheel for length-

ening the stitch in making the regular work

and for withdrawing the needles and short-
ening the stiteh in making the welt. When
the needles are pressed into the stiteh-whee]
by the lower levers for making the regular

work, the upper set of levers 122and 123 may
be brought into action and the connecting-

arms forced out still farther, thereby press-
ing the needles farther into the stitch-wheel
and lengthening the stiteh for the purpose of
making the loose course. With this object

In view a swinging arm 124 is loosely pivoted

to the ring-plate 4 at one side of the bracket
117 and isextended to the front of the bracket,
where it has a depending arm 125, holding an

ring-plate 4. To the upper side of the arm
124 and immediately in front of the levers
there is a vertical standard 127, that is rig-
1dly attached 1o the arm by a foot-piece 128.
T'his standard extends above the upper pair

of levers and has therein two adj usting-pins.

The lower pin 129 extends through the stand-
ard and is adapted for adjustment and to be
operated on by the end of the lever 120 to
throw the standard outward. The upper pin
130 passes through the standard near its up-
per end and is adjustable in or out and is
adapted to be operated on by the end of the
upper lever 122 to throw the standard 127 out-

ward still farther than by the lower lever 120,.

as 18 desired in making the loose stitch or
course.

A bracket_ 131 is att‘aéhed to the under side

of the ring-plate below the levers'and has a
sliding arm 132 working in ways therein. To
the front end of said arm there is rigidly at-
tached an arm 133, having its front end 134
bent upward in front of the depending arm

' 125, and an adjusting-screw 135 in the up-

wardly-projecting part thereof that comes in
contact with and works on the side of the
lower portion of the arm 125 in regulating the

depth of the stitches made.

A retaining-plate 136 is secured to the un-

der side of the bracket 131, over the guide-

70
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ways 137, for holding the sliding arm 132 in

position. The plate 136 has a slot 138 near
its front end, through which -a pin 139 pro-
jects, which is secured in the sliding arm 132.
- Oneend of a coil-spring 140 is attached to
the rear end of the retaining-plate 186, and
the other end of the spring is secured to the
pin 139 for the purpose of foreing the sliding
arm 132 back to the limit of the slot in whick
the pin is made to operate, and thereby carry
with it the arm 133, the swinging arm 124,
and the vertical standard 127 when the levers
are moved off from the pins 129 and 130.
‘The sliding arm 132 has on its rear end a
downwardly-projecting arm 141, which has a
groove 142 therein, in which is placed an ad-
Justing-slide 143, which is held in raised or
lowered position by means of the secrew in the
slot 144.  The slide 143 has a forwardly-pro-
jecting arm 145 near its lower end, to which

100

105

11O

115

is pivotally connéeted a downwardly-extend- |

ing arm 146, having an adjusting-screw 147
therein for moving the arm forward toward
the needles or back from them, as desired, and
tothe lowerend of thisarm thereis attached a
foot-piece 148, standing at right angles to the
arm and having aserrated.edge for pressing
the needles into the stitch-wheel 149 as they
are forced up by the cam 150 under the coil-

springs 151, which hold them on the cylin-

ders. By this arrangement of parts it will
readily be seen that when the levers 120 and
122 are not pressed against the adjusting-
pins 129 and 130 the coil-spring 140 will op-
erate to draw the arms 133 and 124 and the

| standard 127 back toward the ring-plate 4

120

125
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and with them carry back the arms 141 and- I

146, together with the foot-piece 148, and
thereby partially release the needles 7 from
the stiteh-wheel 149 for the purpose of short-

ening the stitch in making the welt, and that

when the lever 120 is adjusted to come in

contact with the end of the serew-pin 129 the

standard 127 is thrown outward, carrying

IO

20

with it the arms 124 and 133, thereby drawing
the arm 146 nearer to the needles and forcing
them into the stitch-wheel for lengthening
the stitch in making the regular work, and

that when it is desired tostill furtherlengthen

the stiteh for making the slack or loose course
the lever 122 is forced against the pin 130,
whichisadjusted inward farther than said pin
129, driving the standard 127 out beyond the
point it was carried by the lower lever 120.
As shown in Figs. 1 and 8, there 1s also an-
other bracket 152, attached to the upper sur-
face of the ring-plate 4, which has lateral sup-

. porting slotted plates 153 and 154, that are

30

35

40

'59

provided with upper levers 155 and 156 and

lower levers 157 and 158, that operate against
adjusting serew-ping 159 and 160, which are
held in a vertical standard 161. "These oper-
ate through a swinging arm 162, having an
adjusting-serew 163, and a sliding arm 164,
with the other connecting parts to perform
the same functionsatanotherfeed on thenee-
dle-cylinders as the levers 120, 121, 122, and

1923 on the bracket 117, hereinbefore described.

A bracket 165 is attached to the ring-plate
4 next in line to-the bracket 117, as shown
in Figs. 1 and 8 and as broken away in Kig.

22, which has projecting from its side the
usual upper and lower slotted plates 166 and

167, to which are attached an upper pair of
Jevers 168 and 169 and a lower pair of levers
170 and 171, which are constructed with in-
terlocking pins in the slotted plates to oper-
ate one upon. the other in substantially the
same manner as those hereinbefore described

“and shown in Figs. 15 and 16. At one side
45

of the bracket on the ring-plate there 1s se-
cured a downwardly-extending bracket 172,

having bearings in its upper and lower ends,
supporting a vertical shaft 173.

This shaft
extends above the upper bearing and has ad-
justably secured thereto two crank-arms 174

and 175, one above the other, each of which.

extends at right angles to the shaft 175 to a
point in front of the levers, each of which
has an upwardly-projecting pin near its end.

The crank-arms 174 and 175 are adjusted

inwardly to bring their vertical pins 176 and

177 within a short space of thelevers 163 and

170, which operate upon them to swing the

60

arins outward. On thelower end of the shaft
173 there is adjustably attached a foot-piece
178, that is at right angles to the shaft and
extends over the top of the bracket 179 of the

well-known spring-presser attachment below
and is held in front of the vertical bar 130 of

the presser and is foreced in toward the nee-
dle-cylinders by the coil-spring 181 on.the
presser -rod to hold the presser- wheel 1382

|

607,798

against the needles of the upper cylinder to
press off the stitch in making the regular
work, - -

‘When it is desired to withdraw the presser-

70

wheel 182 from the needles to leave the beards -

of the needles open, as is necessary in mak-

ing the welt and the royal rib, the lever 165

or 170 is forced against the pins 176 or 177,

75

driving the end of the arms 174 or 175 out- |

ward, thereby turning the shaft 173 and

swinging the foot-piece 178 outwardly, carry-

ing with it the vertical bar 130, that is rigidly
attached to the journal 183, that holds the
presser, thereby withdrawing the presser-

wheel 182 from contact with the needles of

the upper eylinder. | -
Between the brackets 165 and 172 there 18

‘also attached tothe ring-plate 4 a bracket 154,

as seen in Fig. 22, which is extended to the
front of the plate on a line with the levers 165
and 170 and has a downwardly-projecting
arm 185. To the lower end of this arm there
is pivotally attached a erank-arm composed
of a forwardly-projecting arm 187 and a ver-
tical arm 188, on the side of which vertical
arm thereis a lug and stop-serew 186 for lim-
iting the movement of the arm. As the ver-
tical arm reaches the upper surface of the

bracket 184 it is bent back, forming a lateral

arm 189, whieh extends over the bracket, its
rear end being bent upward to form a stop
190, in whiclt there is an adjusting-screw 191,
that is adapted to contact with a depending

30
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lug 192 near the end of thelower lever 171 on

‘the bracket 165, hereinbefore described.

" The outer end of the arm 187 has loosely

attached thereto a connecting-rod 193, that

is pivotally attached to an ad justing-bar 194,

one end of which is pivoted to a bracket 190,

‘extending in front of the bed-plate 2, while.

the other end is loosely inserted in a hole 196
in the end of a link 197. The other end of
the link is rigidly secured to the outer end
of a pintle 198, that passes through a slot 199
in a bracket 200, that is attached to the bed-

105
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plate and which has a cam 201 rigidly secured '

to its opposite side, which rests against the
needles of the lower e¢ylinder. This station-
ary cam has a recess 202 on its inner side, as
shown in Figs. 23, 24, and 25, and in this re-
cess there is a T-shaped sliding cam 203,

‘which is attached to the inner end of the pin-

tle 198 and is moved up or down in the recess
to regulate the length of the stitch on the
lower needles as may be necessary in chang-

I15

120

ing from making regular work to making a

welt, or vice versa.

In making the regular work the cam 203 1s
pressed downward and is held in that posi-
tion by the lug 192 on the lever 171, which
forces screw-pin 191 in the end of arm 159
outwardly, and the crank-arm 186 is tilted

‘downward, carrying with it the connecting-

rod 193 and the bar 194, which, through the

1ink 197, depresses the cam to its lowest point,

where it is held. '
When it is desired to change the stitch to

125
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that of making a welt, the lever 171 is moved

offt the end of the screw-pin 191, when the
cam z0s 1s at once forced up into its seat by
the strain of the yarn in drawing up the nee-
dles and is held in that position by that means
until the lever 171 again forces the cam down.

On the upper surface of the bed-plate 2,

near the bracket 200, there is attached a

bracket 204, as seen in Figs. 1, 13, and 14,

having an upwardly-inclined socket 205, in

which there is placed the well-known presser-
rod 206. This rod has a sleeve 207 inserted
In the socket and is retained in a fixed posi-
tion therein by a set-serew 208. The lower
end of the rod has one end of a coil-spring
200 secured thereto, while the other end of
the spring is attached to the sleeve. The
upperend ofthe rod is provided with a presser-
finger 210, which is adjustably secured there-

on by a screw 211. | |

In operation the coil-spring is so adjusted
as to bring mild pressure on the finger 210,

- which extends in between the needle-cylin-
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ders, in order to keep the regular work foreed
back, and in making the welt, where several
courses are knit on the lower needles alone,
to keep the work forced back between the
cylinders until the courses are finished, when
the needles of the upper cylinder are again
broughtinto operation and the knitted courses
turned over upon themselves and their edge
Joined to the regular work to complete the
welt. . - -

A bracket 212 is attached to the bed-plate
2 1n front of each stitch-wheel 149 for the
purpose of supporting a standard 213, adjust-
ably held therein, which has a guard-finger
rigidly attached to its upper end. This fin-
ger 1s in front and near the needles at their
crossing-point between the eylinders and is

extended to the foot-piece 148 on the arm 146

and 18 for the purpose of keeping the needles
from being raised out of their slots in case of
a bunching up until they have passed by the
foot-piece. . | - |

In Fig. 1 of the drawings I have omitted

some of the cams used to push the needies of
the lower cylinder up, and I have also omit-
ted the stationary pressers which act on the
barbs of the lower needles. Itis to be un-
derstood, however, that these parts will be
employed and they may be of any ordinary
or well-known construction suitable to do the
knitting in the usnal manner on ecircular-
knitting machines, and they are omitted for

~the purpose of preventing obscurity in the
- drawings.

An illustration of such cams and
pressers is found in the
451,301, of July 8, 1890. . 1t is also t0 be un-
derstood that the action of the needles of the
lower cylinder is the same in making regular

work, a loose course, the royal rib, or the

welt. In the machine illustrated four feeds
will be employed and may be referred to as
No. 1, -No. 2, No. 3, and No. 4, Nos. 1 and

2 being illustrated, and No. 1 being 1o the |

“its ratchet, and the

patent to Carr, No.

stiteh at each feed is duplicated, with the fol-

lowing exceptions: The lever 106 will be em-

ployed only between the feeds Nos. 1 and 2;
the levers 122 and 123 or 155 and 156, which
are for the same purpose, will be omitted at
the feeds Nos. 3 and 4; levers 170 and 171
and the mechanism operated by them will
be present at feed No. 1 only, and levers 168
and 169 and the mechanism operated there-
by will be present at feeds Nos. 1 and 3. It
1s not, however, to be understood that my

invention is limited to machines with four

feeds only, as the number of feeds may be in-
creased or decreased, as desired.  Should the

feeds beincreased, theadditional feeds should

be provided with the special mechanism simi-
lar to feeds Nos. 3 and 4. ..

| left of Fig. 1, and Nos. 3 and 4 following in
‘the regular order of succession after No. 2. .
T'he special mechanism for changing the
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~ In operation, when the machine is engaged

in making the regular work, the levers are in

position as shown in IFig. 8, with levers 87

and 104 forcing the pins 92 and 108, respec-

tively, outward, carrying with them lever 95

Qo

and arm 109, which depress the cams 101 and

115, thereby forcing the needles downward,
and with the levers 120 and 158 forced out-

ward, carrying with them the standards 127
and 161, the arms 124 and 162 and 134 -and

164 and their connections, thereby drawing

the foot-piece forward against the needles,

95

pressing them into the stitch-wheels for malk-. -

ing the stitch of the usual length, and with

depresses the adjustable cam 203, . ._
During the operation of the machine the

carrying the pattern-chain with it, but while

-the machine is knitting regular work the pat-

tern-wheel 31 will be at rest, the pawl 38 being
held out of engagement with the ratchet 39 by

means of the pin 40 and lever 30, the latter be-

100

lever 171 in position to force the pin 191 out- -
‘ward, which carries outward with it the angle-
-arm 136, and through its connecting-rod 193

105

‘wheel 21 will be kept moving step by step,

110

ing elevated by a pin 42 in the pattern-wheel.
T'o change the stitch from the regular work,

it- will be mnecessary to start the pattern- -

wheel, and to do this the pattern-chain 23

will be arranged on the wheel 21 to bring one
of 1ts cam-links 24 into engagement with the

lever 28 at the proper time, which will 1ift

‘the latter, and thereby move the lever 30 off
‘the pin 42 and permit the pawl 38 to engage
pattern-wheel will then

115
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be moved. It is also to De understood that

when the pattern-wheel is at rest and the
machine is doing regular work the levers 52,
62, and 69 will rest at their free ends on the
periphery of the wheel. | —

If it is desired to knit a loose course, a pin
43 will be inserted in the pattern-wheel just

the pattern-wheel is moved the lever 52 will

125

‘behind the free end of the lever 52, and when -

130

-ride upon such pin, which will result in turn- -
ing the journal 51 and, through the medium
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of the lever 53 and arm 55, will ehm*lg*ce the | the incline surface of the switch-plate 67, and

inclination of the switch-plate 58 to bring its
free edge downward, so that when the cylin-

ders are revolved the upper shipping-pin 81

will ride upon the inelined surface of the

switch-plate and bring the lower pin 81 into
‘operative position, and it will remain in this
position during one revolution of the cylin-

ders. | g |
As the stand 8 is carried around by the ¢yl-
inder the lower shipping-pin 81, thus raised,

comes in contact successively with levers 122 |

and 155, forcing them against the pins 150

and 159 in front, moving the standards 127
‘and 161 farther out than before, carrying
“with them the connecting-arms and forcing
the foot-pieces closer upon the needles, crowd-

ing them still farther into- the stitch-wheels,
thereby lengthening the stitch. Said ship-

ping-pin 81 also strikes the lever-arm 1006,
- forcing it forward, and thereby moving the
“lever 104 out of engagement with the pin 103, |

releasing the angle-arm 109, when the nee-
dles will carry the cam 115 up, and thus pre-

vent the upper needles from being forced
down at this point while the slack course is

~ knitted on the needles of the lower eylinder.

lever 52 and permit the free end of the lat-

35
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 forces the cam 115 down to its original posi-
tion for depressing the needles of the upper
cylinder for making the regular work.

55
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wheel 31, thereby tilting the journal 61 in

regular length.

Just before the completion of the revolu-

" tion above referred to the roller 10 will pass
30

over the cam 9, and thereby operate the pawl
38 and move the pattern-wheel one notch,
which will move the pin 43 from below the

ter to fall on the periphery of the pattern-
wheel, and thereby reverse the inclination of

‘the switch-plate 58. As the stand 8 is car-
ried around the shipping-pin sl comes un- |
der the switeh-plate 58, and the series of pins.

81 are thereby forced down in the slots to
their original position, when the lower pin 31
will come in contact with levers 123 and 150,
carrying them forward and moving levers 122
and 155 off the screw-pins in front, thereby

enabling the standards 127 and 161, with all

their connecting-arms, to drop back toward

the cylinders, carrying with them the foot-

pieces 148, releasing the pressure on the nee-

dles, and changing the stiteh to that of the
In the same revolution of

the stand 8 the lower shipping-pin 81 strikes
the lever 104, carrying it forward against the
pin 108, thereby throwing the lever 107 out-
ward and tilting the angle-arm 109, which

In placing the machine in position for mak-
ing the royal rib a lever 62 is drawn upon
the head of the screw-pin 46, previously
placed in the desired position in the pattern-

the bearings 50, raising the lever 63, which
rocks the shaft 66, throwing the switch-plate
67 down against the stop 59 for the purpose
of raising the second series of shipping-pins
in the stand 8. As thecylinder revolves the

upper pin 82 in the stand is forced up over |

position. by the spring 70.
carried around the lower pin 82 comes in con-
tact with the lever 168, rocking 1t into en-

the series is raised in the slots and held in
As the stand 1s

aagement with the pin 176, thereby throwing
the arm 174 forward, turning the shatt 175,
and moving the foot-piece 178 outward, which
carries with it the journal 183, removing the

dle-beards on the upper eylinder for the pur-

pose of leaving them in a raised position at

this point, so the thread will pass under the
beard and be held on the needle while the
courses of the royal rib are being knit, while

70
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presser-wheel 182 from contact with the nee-

S0

at a point farther around on the upper eylin-

‘der a like presser-wheel is.performing its
regular work in pressing down the beards of

the needles for the purpose of allowing the

stitches to pass over the beards and be cast
off the needles.

~ To set.the'mech&nism for knittin othe roya}
rib, the pattern-wheel is started by the pat-

tern-chain in the manneralready desceribed—

namely, by a cam-link 24 engaging the lever

Q0

28, and thereby permitting the pawl 58 to

drop

der the lever 30, which will again lift the

pawl 38 out of engagement with the ratchet,
and the pattern-wheel will remain atrest with
the lever 62 elevated until the desired num-
ber of royal-rib courses have been knitted.
The number of courses will be governed by

the pattern-chain, which will have a second

cam-link 24 at the proper distance behind
the link 24 which started the pattern-wheel,

into its ratchet. When the pattern-
wheel is moved one notch, the lever 62 will
‘ride upon a pin 46, and the same movement
of the pattern-wheel will move a pin 42 un-

95
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and as soon as this second link engages the

lever 28 the pattern-wheel will be again start-
ed and move the pin 46 from below the lever
62, dropping the end of the lever down on
the wheel, rocking the connecting levers and
arms, and thereby tilting the switch-plate 67
up into its original position.
ping-pin 82 passesaround under the plate itis
forced down to its lowest position in the slot

30 when in its eourse it comes in contact with.

the lever 169, carrying its end forward and
throwing lever 168 off the pin 176, thereby
enabling the arm 174 to swing back, turning
the shaft 173 and foot-plece 178, when the
spring 181 forces the presser-wheel back on
the needles, placing the machine again in
condition for performing the regular work.
The same movement of the pattern-wheel
which releases the pin 46 from the lever 62

I10

As the ship-

115
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may also, if desired, move another pin 42 un-

der the lever 30 and stop the movement of
the pattern-wheel, as before described.

To change the stiteh for making the welt,
the pattern-wheel 31 will be moved to bring
a pin 48 into engagement with alever 69, and
there will be as many pins 48 arranged in
succession as may be necessary to keep the
lever elevated while the necessary number of

130



- made for the welt.
around the third series of shipping-pins are

10

- switch-plate 74.
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‘eourses in the welt are knitted. Raisin g-thei
end of the lever 69 rocks the shaft 68 and

raises the lever 70 and through the link 71
tilts the arm 72 npward, carrying the switch-
plate 74 downward on the Iug 59, where it
remains as long as the courses are being
As the stand 8 is moved

raised to the top of the slots SO by the upper
pin 38 being forced up and over theinclined
As the stand moves for-
ward the lower pin 83 comes in contact with
the levers 85 and 105, carrying their ends for-
ward, and thereby moving the levers 87 and
104 off the pins 92 and 108, enabling the arms
43 and 107 to move in toward the cylinders,
when the needles will foree the cams 101 and
115 up and out of action, and the knitting is
done on the lower needles. The pin 83 also
comesin contact with levers 121 and 157, mov-

-Ing their ends forward, and thereby turning

the levers 120 and 158 off the serew-pins in
front, permitting the standards 127 and 161
t0 move in toward the cylinders, thereby re-
leasing the connecting levers and arms, en-

~abling the coil-springs 140 to draw the sliding

arms 132 back, carrying with them the down-
ward-extending arms 146 and the foot-pieces

148 to prevent foreing the needles into the

stitch -wheel, and thereby shortening the
stitch. The same pin 83 strikes the end of le-
ver 17 and moves it into engagement with pin

177, turning the arm 175 outward, rotating the
vertical shaft 173, carrying the foot-piece 178,

and with it the journal 183, thereby removing
the presser-wheel 182 from the beards of the

upper-cylinder needles.. Asthe pin 83 turns

the lever 170 the lever 171 is moved so that

- 1ts lug 192 is released from the screw-pin 191,

40
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when the knitted work draws up the con-

nected cam 203, pressing upward the link 197

and the arm and connecting-rod 193, tilting
back the crank-arm 186 for releasing the
strain on the yarn when passing the cam.
When the number of courses have been made
for the desired width of the welt by this proe-

ess, the machine is then changed to perform

the regular work, and the courses of the welt
are folded over upon themselves, and the two
edges of the welt are united by bringing into

action the upper-cylinder needles.

In returning the machine to the regular
work the lever 69 drops off the head of the

- screw-pins on the pattern-wheel 31, thereby

55
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tilting the shaft 68, lever 70, arm 72, and
the connecting-shaft 73 and raising the
switch-plate 74 to its original position. As

the stand 8 is moved around the pin 83 passes

under the switch-plate and is forced down
Into its normal position, and when it is turned

around on the cylinder it comes in contact

with the levers 87 and 104, carrying their ends
forward in contact with the pins 92 and 108,

foreing the arms 93 and 107 outward against

the angle-arms 95 and 109, tilting them out-

ward, and forecing the cams 101 and 115 down-
ward, thereby depressing the needles for the

my invention. |

regular work. The same pin 83 in its revo-
lution comes in contact with levers 120 and
158 and again brings their front ends in con-
tact with the pinsin front, foreing the stand-

ards 127 and 161 outward, which ecarry with

them the connecting-arms, again bringing the
foot-pieces on the downwardly -extending
arms farther forward, pressing the needle
deeper into the stitch-wheels, and thereby
lengthening the stitch, as is necessary in the
regular work. This pin 83 also strikes the

levers 171, removing the lever 170 from con-

tact with the pin 177, when the crank-arm
175 18 forced inward by the action of the coil-

spring 181 through its connecting arms and
shaft, and the presser-wheel 182 is again
brought into contact with the needles of the.
upper c¢ylinder when it is in position for do-

ing its regular work. As the shipping-pin 83

strikes the lever 171 the lug on its front end
18 brought into contact with the pin 191, fore-
ing the arm 189 outward, carrying with it the

crank-arm 136, thereby depressing the rod
195 and the bar connected therewith and the

link 197, foreing the sliding cam 203 down-

ward into its normal position for making the

regular work. o
As amodification of my invention the upper

pins 81, 82, and 83, which are engaged by the

switch-plates to throw the lower pins into or

out of operative position, may be omitted and
the switch-plates be so arranged as to be in

the path of the lower pins 81, 82, and 83 and

act on them directly. It is also to be under-
stood that other changes in the form, propor-
tions, and minor details of construction may
be resorted to without departing from -the
scope or sacrificing any of the advantages of

Having thus fully described my
what I claim as new, and desire to secure by

| Letters Patent, is— .

1. Ina circular-knitting machine, the com-

bination with the revoluble needle-cylinders,

spring-needles, stitch-wheels, pressers adja-

cent to the stitech-wheels, and needle-actuat-

ing cams, of a series of levers connected with
said pressers, a second series of levers con-
nected to said cams and means for operating
both series of levers to control the action of

invention,
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the cams and presserson the needles to change

the stitch, as and for the purpose set forth.

2. Inacircular-knitting machine, the com-
bination with the needle-cylinders, spring-
needles, stitch-wheels, pressers adjacent to
the stitch-wheels, and needle-actuating cams,
of means for automatically changing the po-
sitions of the cams and pressers to change
the stitch produced, as and for the purpose
set forth. |

3. Inacircular-knitting machine, the com-

bination with the needle-cylinders, spring-

needles, stitch-wheels, pressers adjacent to
thestitch-wheels, and needle-actuating cams,

of a pattern-wheel, shipping-pins controlled
by the pattern-wheel and carried by a needle-

' ¢ylinder, and means connected with said cams

120

125
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‘and pressers and operated by the shipping-
pin to change the smtch as. and for the pur

10

pose set forth

N e )

. 4. Ina clrcular kmttmﬂ' maehme 13116 com-
- bination with the ..ne.e(lle..Lcyhnders, needles,
-stiteh-wheels, pressers adjacenttosaid stiteh-
- wheels, and needle-actuating cams, of ship--
1 ping-pins carried by aneedle-cylinder,switeh-
ing devices for adjusting said pins-automat- .
ically, and means controlled by said shipping- |
- ipins to change the positions of the cams and i
-presser-s, as and for the puarpose set forth.
5. Ina circular-knitting machine, the eom-3 =
blnatlon with
. ~stitch-wheels, pressers adjacent tosalid :?:.thch-_
R Whe!els,, and needle- &ctuatinw Gg‘fbth' of a p?&té 1
- tern~wheel; switches: controlled by the pat- |

‘needle - eylmdersj needles,

 tern- Wheel shipping devices controlled by

40

~ wheel, levers arranged in the path of

50

535
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- 8a1d sxmtche% andaseries of levers connected
~with said cams and another series of levers:
'connee‘red Wi'th sfbid 'pressers and opemted

f tlons_th.ereof_, as and for.the:purposedset.ferth. |
.0, Imacircalar-knitting machine, the com--
~bimation with the revoluble needle-eylinders; -
© of a pattern-wheel havingaseries of project--
~ing pins, means for operating said pattern-
“wheel; levers:arranged ‘in: the -paths of -said |
- pins, switch-plates connected with said levers |
> and-operated thereby, shipping-pins carried |
by one of the needle-cylinders operated by
- sald switch- plﬂtes and means controlled by
- theshipping-pins to change the smteh, a8 &nd
for the purpose set: forth SRS x
7. Ina 01r<3111az*—111:11ttmw m achme, the com- |

- bination with the revoluble needle-cylinders, |
needles, stitch-wheels, pressers adjacent to
said stitch-wheels,and needle-.:wtu ating cams,

of a pattern-wheel having a series of pr()]ect-
ing. pins, means for operatmn the pattern-
said
pins, shipping-pins earried by a needle-cyl-

inder, switch-plates connected with said le-

vers and operated thereby to actuate the ship-
ping-pins, and a series of levers supported
by a stationary part and controlled by said

“shipping-pins and connected with the cams

and pressers, as and for the purpose set forth.
8. In a circular-knifting machine, the com-
bination with the 1*ev01uble needie- eylmder
the needles, shipping-pins carried by a nee-
dle- eylmder means for operating the ship-
ping-pins, and devices engaging the needles

for controlling the eha,mctel' of stitech pro-

duced Lhereby, of aseries of leverssupported
by a stationary part and arranged in pairs

and projectingintothe paths of said shipping-

pins, pivoted levers controlled by said series
of levers and mechanism connecting said
pivoted levers with the needle-engaging de-
vices, as and for the purpose set 10rb]1

9. In acircular-knitting machine, the com-

'bmatmn with the re voluble needle- cylmders

the needles, the needle-controlling devices
embodying movable needle-actua,tmfr cams,

stiteh-wheels, pressers adjacent to the stltch-

“wheels, and pr‘esser—wheels, of a series of le-

|- trolling the action of
pins.on one of the eylinders.for onemtm o sald L
levers, a pattern —wheel means for operating - .. ..
the pattern-wheel, and switch- -plates operated

by the pattern-wheel to actuate the slllppm -
pms,- as and for the purpose set forth.:
Inacircular-knitting machine, the com-
bination ‘with ' revoluble “needle - eylmdels e
of means for changing the stiteh automat- . . .
‘1eally, embodying a p&t’rern -wheel intermit-
‘tently operated by actuating: devices moved -

by one of the revoluble -ceylinders, ‘a second
| pattern-wheel,actuating devices therefor con- |
nected with the aetuatmn ‘deviees of the first -
pattern-wheel, means fm*'rendermn the ac- - i

- 60%,798

-

Vers: Supportud by a Stﬁtl()ﬂd-l}’ part-'and :ar- .- .-
ranged in pairs adjacent to the upperneedle-
cyhnder -mechanism operated by said pairs -
of levers for econtrolling the: position of the

cams, and another mechanism operated by

said pairs of levers for controlling the posi- - -
‘tion of the presser-wheels, shipping-pmsecar-- -
‘ried by a needle-cylinder for operating the le-
vers, a pattern-wheel, and a switch-plate con-
trolled by said pattern-wheel and operating - - -
said shipping-pins, as described, whereby the =
| machine may be set toknitthe 1621;11&1’* course, .-
‘the royal rib, and the welt, and changed au- 8o - = -
| tomatiecally from- one to another, as EL]ild for: S
the purpose set forth.: - - SRR
10. Inacircular kmttm o maehme the com-
bination with the 1*evoluble needle- evlmdem y
| and the needles; of means for changing the 85 -~
stiteh autom&tieally, satd means 'embodyinng EEDEEAEEE
‘& series of levers supported on a stationary -~
| part, means operated by said levers for con-
the needle, shipping- = =

11

tuating dowceq of the second patter n-wheel in-
operative at predetermined intervals, means
operated by the first pattern-wheel to restore

the actuating devices of the second pattern-
~wheel to operative position, and mechanism

controlled by the second pattern-wheel to
covern the action of the needles, as and for
the purpose set forth.
- 12, Inacircular- kmttuwmachme the revo-
luble needle - eylinders, 11eedle<; a Ppattern-
wheel 31, a pawl and ratchet fo_r* imparting
motion thereto, and means controlled by said
pattern -wheel to govern the action of the
needles, in combination with a second pat-
tern-wheel 21, a cam 24 movable therewith,
a second pawl and ratchet for imparting mo-
tion to said wheel 21, means actuated by one
of the cylinders for actuating the pawls to
drive the pattern-wheels 21 and 31 independ-
ently, a pivoted lever arranged in the path
of said cam, a second lever admeent to said
first- mentioned pawl adapted to 1ift the lat-
ter out of engagement with its ratchet, means
for holding sald second lever elevated at in-
tervals, and means connecting the second
lever with the first lever, whereby when the
latter is moved by the cam the former will be
moved out of engagement with its elevatling
means, as and for the purpose set forth.

13. Inacircular-knitting machine,the com-

. Dination with the revoluble needle-cylinders,
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the needles, the ‘néeldle-aetuating cams, the |

stitch-wheels, and the pressers adjacent to
sald stitch-wheels, of the pattern-wheel 31,
means controlled by said pattern-wheel to
determine the positions of the camsand press-
ers, a pattern-wheel 21, independent actuat-
ing devices for the pattern-wheels 21 and 31

- operated by one of the revolving eylinders,
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and mechanism operated by the pattern-wheel
21tostartthe actuating device for the pattern-

wheel 31, as and for the purpose set forth.
14. Inacircular-knitting machine,the com-
bination with the needle-cylinders and nee-
dles, of pattern-wheels 21 and 31, mechanism
for operating said pattern-wheels consisting

of pawls and ratchets, connected levers ad- |

Jacent to the pattern-wheels, one of said le-
vers being arranged so that when elevated it
will raise the pawl of the pattern-wheel 31 out
of engagement with the ratchetthereof, means

‘movable withsaid pattern-wheel 31 forraising
the lever at determined intervals, sprocket-
teeth on said pattern-wheel 21, a sprocket-

chain engaging the teeth and having a cam-
link to engage the other of said levers and re-
engage the raised pawl with its ratchet, and

means operated by said pattern-wheel 31 to
control the character of stiteh

produced, as
and for the purpose set forth. S

15. Inacircular-knitting machine,the com--

bination with the revoluble needle-cylinders,
of the independently-movable pattern-wheels
21 and 31, a ratchet for each of said pattern-

wheels, a cam 9 on one needle-cylinder, a

rock-shaft, an arm depending from one end
of said rock-shaft having means to engage
sald cam and thereby rock said shaft once at

each revolution of the needle-cylinder, an
arm depending from the other end of said

rock-shaft, pawls carried by the latter arm
and engaging said ratchets, means for lifting
the pawl out of engagement with the ratchet
of pattern-wheel 31 without affecting the pawl
for the pattern-wheel 21, means operated by
said pattern-wheel 21 for reéngaging said
raised pawl with its ratchet, and mechanism
controlled by the pattern-wheel 31 to govern

the action of the needles, as and for the pur-

pose set forth. o

16. Inacircular-knitting machine,the com-
bination with the revoluble needle-cylinders,
of the independently-movable pattern-wheels
31 and 21, ratchets 39 and 20 for the respec-
tive pattern-wheels, sprocket-teeth on pat-
tern-wheel 21, a chain engaging said sprocket-
teeth and having a cam-link, a cam 9 on one
needle-cylinder, & rock-shaft 12, an arm de-
pending from one end of said rock-shaft and
having means to engage the arm, an arm de-
pending from the other end of said rock-shaft
and having a bearing at its lower end, a jour-
nal in said bearing, a pawl fast on one end of
said journal and engaging ratchet 20, a pawl
loose on the other end of said journal and en-
gaging ratchet 39, a lateral projection from
the loose pawl, a journal 27, a lever on one

~end of the journal having its free end in the.

path of said cam-link, a spring-pressed arm

projecting from the other end of said journal
27, a lever 30 pivoted to the upper end of said
arm and arranged adjacent to said lateral
projection, projections from the pattern-
wheel 31 to lift the lever 30, and mechanism
controlled by the pattern-wheel 31 to govern
the action of the needles, as and for the pur-
pose set forth. |

17. Inaknitting-machine,means for chang-

75

ing the stitch automatically, said means ¢com-

prising a pattern-wheel 31 having a series of
perforations, pins removably set in said per-

30

forations, a ratchet for said pattern-wheel, a

pawl engaged with the ratchet, means for op-
erating the pawl to turn the pattern-wheel, a

pivoted lever in the path of said pins and in

engagement with said pawl to disengage said
pawl from the ratchet at determined inter-
vals, means operated by said pattern-wheel
tocontrol the action of the needles, a pattern-
wheel 21, means for operating said wheel,

and mechanism operated by said pattern-

wheel 21 fo disengage the lever from said pins

Qo

and thereby cause the pawl to be reéngaged

with the ratchet, as and for the purpose set
forth. o | | o |
15. Inaknitting-machine, means for chang-
Ing the stitch automatically consisting of a
battern-wheel 31 having a series of perfora-
tions, pins removably set in said perforations,
a ratchet for said pattern-wheel, a pawl en-
gaged with said ratchet, means for operating

the pawl to turn the pattern-wheel, a pivoted
lever arranged in the path of the pins and in

engagement with the pawl, to disengage the
pawl from the ratchet at predetermined in-
tervals, means operated by said pattern-

wheel to control the action of the needles, a
pattern-wheel 21, means for operating the

same, a cam moved by said wheel 21, a lever

‘engaged by the cam, the journal carrying the

latter lever, and an arm to which the first-
mentioned lever is pivoted, said arm being
carried by the journal, as and for the pur-
pose set forth. | o

19. Ina knitting-machine, the combination
with the shipping-pins, and mechanism, op-
erated thereby to control the action of the
needles, of a series of pivotally-supported
switch-plates,aperforated pattern-wheel hav-
ing pins removably set in its perforations,
levers operated by said pins, and connections
between the levers and switch-plates, as and

for the purpose set forth.
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20. Inaknitting-machine, the combination

with the shipping-pins, and mechanism op-
erated thereby to control the action of the

needles, of a pattern-wheel having lines of

projections, a series of journals adjacent to
said pattern-wheel, a series of levers on said
journals arranged to be operated by the pro-
jections, a series of shafts above those just
mentioned, switch-plates earried by the lat-
ter series of shafts, and arranged to actuate

125

130

the shipping-pins, and a series of levers,

| links and arms connecting the upper and
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se‘ﬁs forth.
aha *“1 In a; er.reulm Lmttmg mfmhmeg,the Q@m_

.?the needles :

-----

a series of slides in said stan

g depressmnsm their mnersm*faces,spfmﬁs
ﬁ,t 1311@ rear of  the slides, pins supported by |
depreassions, |
qh‘{ppmmpms pi‘ageetmw from the outer sur- |
face of 'said slides, the upper: series of pins
“beingarranged to engage the. Sw:imh-plates to

actuate the lower series of pins and means

operated by said lower ser ies of pins to con-

said springs for engaging sais

trol the action of the needles, as and for the
purpose set forth.
24. Inacircular-knitting machine, the com-

" bination with a revoluble needle- eyhnder and

55

6o

needles, of a movable needle-actuating cam,
-a lever 0pel*atlvely connected with the cam,
and a pair of pivoted levers on a stamonm‘y-.

part to control the first lever, and means car-
ried by the cylinder to actuate said pair of

levers, as and for the purpose set forth.

25. Inacircular-knitting machine, the com-

‘bination with the revoluble needle- cyhnder

the shipping-pins carried thereon, means for
operating the shipping-pins, and a movable
cam supported on a stationary part, of a pair
of pivoted levers operated by the shipping-
pins, and a lever controlled by said pair of
levers and operatively connected with said

-movablecam, as and for the purposesetforth.

9G. Inacircular-knittineg machine, the com-
bination with a movable cam, the 1*ev01uble

needle-cylinders and the needles of a link

carrying sald cam, an angle-lever one arm of

which 1s conneeted with said link, a pivoted

lever engaged with the other arm of said

angle- 1ever, and means actuated by one of
-the cylinders for operating the pivoted lever,
as and for the purpose set forth.

27. Inaecircular- kmt,tmn machine, the com-

SRRRRRERRIRRREN D he neecﬂe aﬁtuatmﬂ* eama 'thﬁl--é_
o stiteh- Wheelgj the pressers. &dgjaeent to't Yl
e stiteh- wheels and, of the shxppmmpms L&I‘“.é"
. lried by the upper needle-cylinder, mechan-,
S ism Operatecl by the shipping-pins
the positions of thel cams and pressers, the |
:- .?'pwctally-suppe:}rted swﬂch—pl&%% to actuate:
the shipping-pins, and a pattern-wheel toop-
erate. mechanism to move the Swweh plmes,-g |
ELS and for the purpose set forth. | = 11
g 220 Inaknitting-machine, the mmbmatmm
RERESRR RS '§-W1th the switch-plates, and 'means for oper-
SEERRERRRY é'ﬂtmf‘f the same, of a series of: pairs of ship- |
G ping-pins, thel upper shipping-pin of each
1 pair being arranged to be operated by the
20! mwx.tch-pla,tes to actuate the lower shipping- |
pin of each pair, and mechani
said lower shipping-pins to control the action |
‘of the neef ;1@% as &nd for@ the pUPpC}S@ %etié
f_fmth,. RERRRS REREER
i 2l ide Inaureulmukmttmﬂ maehme Lhees:)m—.
SEECRRRERRE RN bination with the revoluble. needle- evlmders
S thel velatively stationary switch-plates, and
~ means for operating said switch-]
NERRRRRRRE smm]i emmed by the upper: needle-cyvlinder,

0 (30111:1"015_

smigperated by

i-plates, of a

by one of the cylinders for operating the la,t»-

|'needl

| anism operated b;
with ithe cam, as andfor the

by

ter Jever, as and for the purpose set forth.

s;élower %emes of shafts, as fmd fcar the pmpﬁse i bination with a mowvable eam, the needle:

b Veylinders, and.: the revoluble needl&s,
carr .Tl.lﬂ* S%le_ cam, an: angle-lever one arm of
| whieh 18 connectad with ssud link, & pwtied
lever engaged with the other arm of said: | .
ang fle—lever and having a pt-o“]ecmen a leverg
to engage said pm;]eetwn and means @mrleﬂ

of alink

28, Inacireular-knitting machine, the. eom—

Gf; ‘the: ;-;mwle level

cam to engage the

the, .

-_.ébumtun with a movable cam;, the neodle-@yl—-g
inders ‘and meedles, of a 1mk. carryl
‘eam, an angle-laver ﬂne end Gt whieh is con-
é-nected with ‘E;he lmk, a pivoted lever engaged
'with the other arm
' pivoted lever havmw Q| pmmctmn a pa,u' of.
levers; cennected to move in unison and one;
|lof which engages the projection; a movable &3
shipping-pin; cmued by the 1eedle c}rhldei‘;
for operating said pair¢ of levers, and means |
for moving. said shipping-pin: automatw&ﬂy,g
as and for the purpose set: forthe
99, Inaecireular- 1{111131%111@111&(311111@,th(—} com-_ 10|
| bination with the revoluble needle-eylinder, '
|.a pattern - wheel,  connections Dbetween the
le-cylinder and the p%ternmwhee}. where-
| by the latteris operated by the former, the
_ 'é;needles and a movable ¢
| needlés, of a switeh-plate centﬁ.‘olled by said
,$aid slides hav- | '

ing said
80111

9511

pamwnawheel shipping-pins carried Dby the |

forth.

30. In a knitting maehme the combination
with the re Voluble needle-cylinders and nee-
dles, and means for controlling the action of
the needles consisting of cams 101 and 115, of

mechanism for &utomatleally raising and low-

ering the cams embodying a pair of levers,
means connecting sald 1ever&, on a stationary

part with one of “the cams, a second palr of

levers on a stationary part, means connect-
ing the same with other of said cams, and
mechamsm carried by oneof the cylinders for

operating sald lev ers, as and for the purpose
set forth.

31. Ina knitting -maehme the combination

with the 1*ev01uble needle- eylmder sand nee-
dles, and means for controlling the action of
smd needles, said means embodymﬂ movable
cams 101 :.;md 115, and mechanism for auto-
matically raising ‘and loweri ng the cams to

change the stu;c,h, sald mechamsm including

a pair of levers on a stationary part, means
connecting said levers with one of the cams,
a second pair of levers and means for con-
necting them with the other of sald cams,
Shlppmﬁ*-pms carried by the upper cyllnder
to operate said levers, and means for raising
and lowering the shipping-pins, as zmd for the
purpose set forth.

32. In a knitting-machine, the combination
th the 1evoluble needle- cyhnders the nee-

needle-eylinder and actnated .f_wmm&mga,llv
the switch-plates, a pair of levers sup- ' | @ -
ported on a: stationary part and arranged to 100
he. opermad by said Shlppmmpms and medh
said /levers and connected |
yurpose set
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dles and means for controlling their action, |

said means embodying movable cams 101 and

115, and mechanismforautomatically raising

and lowering said cams to change the stitch,
a pair of levers on a stationary part, means
connecting the levers with one of said cams,
a second pair of levers and means for con-

necting the same with the other of said cams,

shipping-pins carried by the upper-eylinder
to operate said levers, a switeh-plate for rais-
ing and lowering the shipping-pins, a pattern-
wheel and means operated by said pattern-

‘wheelfor changing the position of the switch-

plate, as and for the purpose set forth.

33. Ina knitting-machine, the combination
with the needle-cylinders and needles, and
means for controlling the action of the nee-
dles consisting of movable cams 101 and 115,
and means for automatically raising and low-
ering the cams, consisting of a pair of con-
nected levers 385 and 87, a lever 93 having a
projection to engage the end of the lever 87,

an angle-lever, one arm of which is engaged

by the lever 93, a link connecting the other

arm of the angle-lever with the cam 101, a,

second pair of connected levers 104 and 105,
a lever 107 having a projection to engage the
end of lever 104, an angle-lever one arm of
which is engaged Dby the end of lever 107, a

link connecting the other arm of said angle-

lever with cam 115, and means for operating
sald levers 85 87, 104 and 105, as and for the
purpose set forth. | o

3+. Ina knitting-machine, the combination
with the revoluble needle-cylinders and nee-
dles,and cams 101 and 115 for controlling the
action of the needles, of means for antomatic-

ally raising and lowering the cams consist-

ing of a pair of connected levers 85 and 87, a
lever 95 having a projection to engage the
end of lever 87, an angle-lever one arm of
which is engaged by lever 93, a link connect-
ing the other arm of said angle-lever with
cam 101, a second pair of connected levers
104 and 105, a lever 107 having a projection

to engage the end of lever 104, an angle-lever

one end oi which is engaged by the end of
lever 107, a link connecting the other arm of
sald angle-lever with cam 115, shipping-pins
carried by the upper cylinder for operating
levers 85, 87, 104 and 105, a switch-plate for

raising and lowering the shipping-pins, and
- a pattern-wheel controlling the action of the

switch-plate, as and for the purpose set forth.

95. In a knitting-machine, the combination
with a movable cam 115, the needle-cylinders
and needles, of a pair of pivoted levers op-
eratively connected with said cam, a supple-
mental lever connected with said pair, a de-
vice to engage said pair of levers, and a sepa-
rate device to engage the supplemental lever,

as and for the purpose set forth.

36. Ina knitting-machine, the combination

with a movable cam 115,-the revoluble nee-
~dle-cylinders and needles, of a pair of pivoted

levers, connections between said levers and
the cam, a supplemental lever connected with

i3

the pivoted ]evérsa andindependently-adjust-

able shipping-pins carried by the needle-cyl-
Inder for operating said levers, as and for the
purpose set forth. | S
87. In a knitting-machine, the combination
with a movable cam 115, the revoluble nee-
dle-cylinders and needles, and a pivoted le-
ver operating said cam, of a pair of levers

75

connected and arranged to operate said piv-

oted lever, a supplemental lever connected .

with sald pair of levers, a movable shipping-
pin to engage said pair of levers, an inde-
pendent movable shipping-pin to engage the
supplemental lever, the shipping-pin being

carried by oneof the needle-cylinders, switeh-

plates for moving the shipping-pins, and a

pattern-wheel controlling the switch-plates,

as and for the purpose set forth. :
83, In a knitting-machine, the combination

with the needle-cylinders and needles, and
cams 101 and 115 for controlling the action

80

of the needles, of means for automatically '

throwing the cams into and out of action con-

sisting of a pair of levers, means connecting

the same with one of the cams, a second pair
of levers and means connecting them with
the other of said cams, a common means for
shifting said-levers, a supplemental lever op-
eratively connected with one of said pairs of
levers, and means independent of said shift-

ing means, for operating the supplemental

lever, as and for the purpose set forth.

- 89, In a knitting-machine, the combination
with a revoluble needle-cylinder and needles,
and cams 101 and 115 for controlling the ac-

tion of the needles, of means for automatic-

ally throwing the cams into and out of action
consisting of a pair of levers, connections be-
tween the levers and one of the cams, a sec-
ond pailr of levers and connections between

the same and the other of said cams, a ship-

e

100

105

ping-pin carried by the needle-cylinder and

operating successively upon one lever of each

Ppair to throw the respective cams into action
and upon the otherlever of each pair to throw

the cams out of action, a supplemental lever
connected with one pairof levers, and a ship-
ping-pin operating said supplemental lever

to move one cam without affecting the posi-

tion of the other cam, as and for the
set forth. - |
40. In a knitting-machine, the combination

purpose

with the needle-cylinders and needles and
means for controlling the action of.the nee-

dles, comprising a stitch-wheel and a device
for pressing theneedlesinto said stitch-wheel,

of means operatively connected with said

pressing device, and mechanism for operat-
ing said means, to force the presser away
from the stitech-wheel, inward into the stitch-
wheel and farther into the same, as and for
the purpose set forth. o -
41. In a knitting-machine; the combination

with the needle-cylinders and needles, and

means for controlling the action of the nee-

110

115

- I20

125

I30

dles consisting of a stitch-wheel and a presser

adjacent thereto, of a movable standard, con-
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with the needle - Gylmders and needles, and
means for controlling the action of the nee-
dles,consisting of astitch-wheel and a presser

'adJaeent thereto, of & movable standard con-

nected with said presser, a spring connected
with said standard, levers for pressing said

standard forward against the spring to differ-

ent points, and means for operating the le-
versautomatically, as and for the purposeset

forth.

46. Inaknitting- machme the combination
with the needle- oylmderb a,nd needles, means
for controlling the action of the needles COM -
prising a stitch-wheel and a device for press-
ing the needles into the stitch-wheel, of ship-
ping-pinsand means connected with the press-

- ingdeviceand operated bysaidshipping-pins

6o

to control the action of the pressing device
on the needles, as and for the purpose set
forth.

47. In aknitting-machine, the combination
with the stitch-wheel and the presser adja-

centthereto, of a double pair of levers, means

for opemtmw the levers, a movable standmd
with adjustable screws projecting therefrom
into position to be operated on by said levers,
and means connecting the standard with the
presser, as and for the purpose set forth.
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51. Inaknitting-machine, the combination
with the needle-cyhnders and needles, of a
stitch-wheel, a spring-actuated sliding arm
132 having a depending end, means to move

sald arm 1@&1118'5 the force of the spring, an
ad] ustmﬂ-shde 143 in said end, a presser piv-
otally connected with said slide, and a screw
for adjusting said presser in its pwot as and
for the purpose set forth.

52. Inaknitting-machine, the combination
of the stlteh-wheel a plvoted presser adja-
cent thereto, means for ad] justing sald presser
on its pivot, a slide carrying Sald presser and
adjusted to raise and lower the same, and
mechanism for automatically carrying the
presser into and away from the stitch-wheel,
as and for the purpose set forth.

53. Inaknitting-machine, the combination
with the needle-eylinders and needles, and
means for controlling the action of the nee-
dles, consisting of a stlteh wheel and press-
ers adjacent thereto of a swinging arm hav-
ing a depending end an adjusting-serew ex-
tending through the end and worl{mﬁ against
a 1ela,t11fely—ﬁ*~:ed part of the machine, a slid-
ing arm having an upwardly- extendmﬂ' end,

jan adj ustlnﬂ*-screw extending throun'h seud

arm im* Su})p@ ﬁu; .
ing the presser, as and for the pm pose set
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- Ing arm, connections between thesliding arm

~and presser, and means for operating said
swinging arm, as and for the purpose set-
forth. R S

54. Inaknitting-machine, the combination

- with the stitch-wheel and the presser adja-~

10

~for the purpose set forth. -
05, Ina knitting-machine, the combination
‘with the stitch-wheel, and the presser adja-
cent thereto, of a swinging arm, a slidingarm
- operated by the swinging arm, means for ad-

Justing thesliding arm relatively to the swing-

20

~ cent.thereto, of a swinging arm, a sliding arm

~operated by said swinging arm, means for op-
erating the swinging arm, and connections
presser, as and

between the sliding arm and

i

ing arm, -means for. operating the swinging
arm, and connections between the sliding arm

and presser, as and for the purpose set forth.
80, Inaknitting-machine, the combination

with the needle-cylinders andneedles, a ring-

- plate and means for controlling the action of -
the needles consisting of a stitch-wheel and:
device for pressing the needles into the stitch-

25

- wheel, of a swinging arm pivoted to the ring-

0

35

plate and having a depending end, an adjust-
‘able screw extending through said end and
engaging the ring-plate, a bracket attached
to the under side of the ring-plate, a sliding
-arm In said bracket having an upwardly-ex-
tending end, an adjustable screw extending
- through said end and engaging the depending
-~ end of the swinging arm, a retaining-plate in
the bracket having a slot, a pin extending

through said slot from the sliding arm, a

40
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60

spring attached to said pin and retaining-
plate, an arm projecting downward from said |

slidingarm and having agroove, an adjusting-
slide in the groove, the presser pivotally at-
tached to said slide, an-adjusting-serew for
the presser, a vertical standard carried by the
swinging arm, two adjustable screws proiect-
ing from said standard, two pairs of connected

levers, one lever of each pair being designed

t0 engage one of the lattersecrews, and means
for operating said levers, as and for the pur-
pose set forth. K

57. Inacireular-knitting machine, the com-
bination with the needle-cylinders and nee-
dles, the stitch-wheels, and the shipping-pins,
of movable cams, means operated by said
shipping-pins to control the positions of the
cams, devices for pressing the needles into
the stitch-wheels, and means operated by the
shipping-pins to adjust the needle-pressing
devices so as to crowd the needles into the
stitch-wheel an extent sufficient for knitting

the regular course and farther inward to knit

the loose course, and away from the stitch-
wheel in knitting the welt, as and for the pur-
pose set forth. |
58. Inacireular-knitting machine, the com-
bination of the needle-cylinders and needles,
the stitch-wheels, and the devices for press-
ing the needles into the stitch-wheels, of mov-

~able cams, levers operatively connected with |

end against the depending end of the swing- | said cams, means connected with the needle-
pressing devices constructed to press the nee-

dles a regular extent or fartherinto the stitch-

‘Wwheels, and means for controlling the position
of said cams and pressing devices, as and for :

the purpose set forth. S |

59. Inacircular-knitting machine, the com-

bination with the needle-cylinders and nee-

dles, movable cams, the stifch-wheels and de-
vices for pressing the needles into the stiteh-
wheels, of a series of levers connected with
| the cams, leversoperating the needle-pressing
devices to cause the same to press the needles
a regular extent or farther inward into said
- stiteh-wheelsfor knitting the regularand loose
courses, and means for operating said cams
and pressing devices, as and for the purpose
-set torth. .~ o

- 060. Inacircular-knitting machine,thecom--

bination with the revoluble needle-cylinders

~and needles, shipping-pins carried by one of
the needle-cylinders, and meansforoperating

the shipping-pins, of devices for engaging the
needles to control the character of stiteh pro-

5

80

9‘0_._.

duced thereby, aseries of separate levers each

operatively connected with a needle-engaging
device, and means arranged in the path of
sald shipping-pins for operating the series of
levers, as and for the purpose set forth.

- 61. Inacircular-knitting machine, the com-

95

bination with the revoluble needle-cylinders -

~and needles, the independently-adjustable
-shipping-pins carried by one of the needle--

100

cylinders; and means for operating the ship- -

ping-pins, of devices engaging the needles to

control the character of stitch produced, a se-

having a projection, and the series of pairs of
levers each arranged in the path of a ship-
ping-pin, and one lever of each pairengaging
one of said projections, as and for the purpose
set forth. -~ | S S

062, Inaknitting-machine, the combination
with the revoluble needle-cylinders and nee-

dles, and the presser-wheel to engage the nee-

dle-beards, of shipping devices carried by one

- of the needle-cylinders, and means opera-

tively connected with the presser-wheel and
operated by theshipping devices to withdraw
the presser-wheel from the needle-beards au-
tomatically, as and for the purpose set forth.

63. Inaknitting-machine, the combination

with the revoluble needle-cylinders and nee-

dles and the presser-wheel to engage the nee-

dle-beards, of shipping devices carried by a

needle-cylinder, a shaft having a crank-arm,

connections between said shaft and presser-
wheel, and means arranged in the paths of
sald shipping devicestoengage the crank-arm
in the manner and for the purpose set forth.

64. Ina knitting-machine, the combination

with the revoluble needle-cylinders and nee--

dles, and the presser-wheel to engage thenee-
dle-beards, of shipping-pins carried by a nee-
dle-cylinder, switch-plates toadjust the ship-

ping-pinsautomatically, a pattern-wheel con-

-ries of separate levers each operatively con-
nected with the needle-engaging device and
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trolling the action of the switch-plates, levers

arranged tobe operated by the shipping-pins,

and connections between the levers and

If)reslser -wheel, as and for the purpose set
orth.

65. Inaknitting-machine, the combination

with the revoluble needle-cylinders and nee-

dles, a presser-wheel to engage the needle-
beards, and a support forsaid presser-wheel,
of a pattern-wheel, switch-plates controlled
by said pattern-wheel, shipping-pins carried
by one of the needle-cylinders and adjusted
by switch-plates, a shaft havingits lower end
operated in connection with the support of
the presser-wheel and projections at its up-
per end, and levers arranged to engage said
projections and to be operated by said ship-
ping-pins, as and for the purpose set forth.

66. In a knitting-machine, the combination
of the shaft having a c¢rank-arm, a lever to
engage the crank-arm and turn the shatt,
means for operating said lever automatically,
a foot-piece projecting from the lower end of
the shaft, the bracket 179, the journal 183, a
bar 180 extending from said journal into po-
sition to be engaged by said foot-piece, and
the presser-wheel connected with said jour-
nal, as and for the purpose set forth.

67. Ina knitting-machine, the combination
with the revoluble needle-cylinders and nee-
dles, and a presser-wheel to engage the nee-
dle-beards, of two pairs of levers, devices car-
ried by a needle-cylinder for operating said
levers, a shaft having crank-arms, pins pro-
jecting from said crank-arms into position to
be operated on by said levers, and means op-
erated by said shaft for moving said presser-
wheel, as and for the purpose set forth.

68. Ina knitting-machine, the combination
with the needle-cylinders and needles, the
presser-wheel forengaging the needle-beards,
the pivoted bracket 179, the journal support-

‘ing sald presser-wheel, the bar projecting

from said journal, the spring 181, of a shaft
173, erank-arms projecting from the upper
end thereof, pins projecting from sald crank-
arms, a foot-piece projecting from the lower
end of said shaft into operative relationship
with said bar, the double pairs of levers ar-
ranged to engage said pins, and devices to
engage sald levers, as and for the purpose set
forth. |

69. Ina knitting-machine, the combination
with the revoluble needie-cylinders, and nee-
dles, the presser-wheel for engaging the nee-
dle-beards, the pivoted bracket 179, the jour-
nal 183, the bar 180 projecting from said jour-
nal, and the spring 181, of a pattern-wheel,
switeh - plates controlled thereby, shipping-
pins carried by one of the cylinders operated
by the switeh-plates, two pairs of levers on a
stationary part operated by theshipping-pins,
a shaft, crank-arms projecting from the upper
end of the shaft, pins projecting from said
crank-arms into position to be engaged by

said levers, and a foot-piece projecting from | movable cam, as and for the purpose set forth.
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| the lower end of the shaftinto operation with
“said bar 180, as and for the purpose set forth.

70. In a knitting-machine, the combination
with thestationary cam 201, arelatively-mov-
able cam 203, the revoluble needle-cylinders,
shipping devices carried by aneedle-cylinder,
a lever in the path of said shipping devices,
and means connecting said lever with the mov-
able cam, as and for the purpose set forth.

71. In a knitting-machine, the combination
with a revoluble needle - eylinder, shipping

devices carried thereby, switch-plates for op-

erating the shipping devices, a pattern-wheel
for controlling the action of the shipping de-
vices, and alever arranged in the path of said
shipping devices to be operated thereby, of
a stationary eam, a movable cam, and mech-

“anism operated by said lever to control the

position of said movable cam, as and for the
purpose set forth.

72. In a knitting-machine, the combination
with the revoluble needle-cylinders and ship-
ping devices carried by one of the cylinders,
of a lever arranged to be operated by the

shipping devices, a lug projecting from said

lever, a crank-arm having a rearwardly-ex-
tending part engaging said lug, a stationary

‘cam, a movable cam, and means connecting

said erank-arm with the movable cam, as and
for the purpose set forth. |
73. In a knitting-machine, the combination

‘with the revoluble needle-cylinder, the ship-

ning devices carried by one of the cylinders,

and lever arranged to be operated by the

shipping devices and having a lug, of a sta-
tionary eam, a movable cam, a link carrying

the movable cam, a pivoted actuating-bar, a .

crank-arm, a rod connecting one member ot
said crank-arm with the adjusting-bar, and
an arm extending rearward from the other
member of the ecrank-arm into position toen-
oage the lug, as and for the purpose set forth.

74, In a knitting-machine, the combination
with the revoluble needle-cylinders, shipping

devices carried by one of the ¢ylinders, and |

a lever arranged to be operated by said ship-
ping devices, and having a lug, a crank-arm,
an arm extending inward from the other end
of said crank-arm, an adjustable screw pro-
jecting from said inwardly -extending arm
into engagement with the lug, an adjustable
serew projecting from one member of said

crank-arm into engagement with a fixed part

of the frame, a stationary cam, a movable
cam, and means connecting said movable
cam with the crank-arm, as and for the pur-
pose set forth.

75. In a knitting-machine, the combination
with the revoluble needle-cylinders, a presser-
wheel, a stationary cam, and a movable cam,
of shipping devices, levers arranged in the
path of said shipping devices, means oper-
ated by said levers for forcing the presser
away from the needle-beards, and mechan-
ism operated by said levers for adjusting the
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76. In a knitting-machine, the combination |
with the needle- eyhnders 3] plesser-wheel, a
stationary cam, a movable eam, of two pairs
of levers, a shaft having progectmﬂ parts ar-
ranged toengage one lever of each pair, means
oonneetmw said shaft with the presser-wheel,
to remove 113 from the needles, a lug progject-
ing from one of said levers, a cr mk arm ar-

mnﬂed to operate on said lug, and means con- |

nectingsaid erank-arm Wlth the movable cam 1O
and means for actuating the ]evers as and for'

the purpose set forth.

In testimony whereof I affix my sw‘lmtur
In presence of two witnesses.
DANIEL IIURLEY
Witnesses:
CHARLES S. KEHOE,
JAMES ITAYES.
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