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Be it known that I, EMIL J. FRANCK, a utl
zen of the United States, residing at the city
of Philadelphia, in the county of Phlla,de]phla,
and State of Pennsylvania, have invented cer-

tain new and useful Improvements in ‘Auto-

matic Circular-Knitting Machines, of which
the following is a speci ﬁcatlon

My mventmn relates to knitting machines;
and more particularly to so-called circular
knitting machines adapted for the manufac-

ture of hOSIeI‘V, underwear and the like and

of the general type of the Letters Patent of
the United States No. 502,292, granted to me
under date of August 1, 1893.

The principal ob,]eets of my pwsent inven-
tion are, first, to provide a comparatively
simple, efﬁcient and Inexpensive knitting ma-

chine; second, to provide a circular knitting,

machine with two groups of needles, whereof
one group is fixed as to'itsholder, and whereof
the other group has fashmnmn* needles de-
tachably connected to its helder and provided
with spring arms having bent ends forming

bits and which groups are alternately elef
vated and depressed in the grooves of a fixed

needlecylinder by means of ¢ segmental needle

bolders alternately moved from a shaft by ec- ]

centries which afford ranges of reciprocating

movement to sald needles in the direction of |

their lengths; third, fo provide a knitting ma-
chine with web holders actuated by aringhav-
Ing recesses engaging cams connected with
an oscillating ring adapted to automatically
close the beards of the needles of each group
as they descend and accommodate the same as
they ascend by certain defined movements of
their complemental needle-holders; fourth, to
provide & knitting machine with two f"lOleS

of needles, whereof the needles of one group

are provlf‘ed with spring arms bent to form

.bits and whereof the needles of the other

group have bits, a grooved needle cylinder or
support therefor, segmental needle holders or
carriers provided with recessed or grooved
seats and one of said holders or ecarriers hav-
ing a tapering internal surface, eccentrics for
reciprocating the holders or carriers of the
groups of needles and strippers for liberating
the needles of the group provided with spring
arms having bitsfrom the recessed or grooved

seat of their holder or carrier; fifth, “to pro- | spring arms having rear bits and whereof the

1 videa knitting machine with.improved means
for con nectlnﬂ' and disconnecting certain of

the needles, that_ls, the f&shmmnw needles,
to and from a complemental reeiprocating

segmental needle holder so as to effect the

required narrowing or widening of a fabrie;
sixth, to provide a knitting machine with im-
proved means for operating the web-holders

‘in acertain direction as to the needle eylinder
in order to respectively retain and release the

meshesorstitchesof the web being fabricated;
seventh, to provide a knitting machine with_
means for operating movable web- holders

alternately in a vertieal direction by means
of a divided spring controlled ring having
recesses engaging cams or noses arraunged

55

60

reversely with respect to each other and

depending from an oscillating needle-beard
closing ring; eighth, to prov Idea knitting ma-
chine with a seetmna,l divided or two part
drum having angular ﬂrooved cams disposed
preferably at substantlally an acute angle to
each other and so arranged as to permit, in
the alternate operation of strippers or car-

riages, the fashioning needles in regular se-

quence from different positions of the needle
cylinder, to be thrown out of and into action;

ninth, to provide a knitting machine with a,
sectwna,l dram having a,nwular grooved cams
and an annular ﬂ*moved_ca,m _for the reception
of a roller connected with a lever actuating a
clutch shifting rod and an arm for prevent-
ing the rotation through friction of the eccen-
tric actuating the group of needles fixed as to
its holder; tenth, to provide a knitting ma-
chine with spring pressed pawls and fixed
pawlsconnected with each section of thedrum

of the seutlons of the same a predetermmed

70

15

8o

and arranged to permit of the shifting of one go

distance for throwing simultaneously out of =
and into action certain of the fashioning nee-

dles of the group thereof, at the commence-
ment of the toe portion of the stocking

eleventh, to provide a knitting machine w1th
gear- “mechanism actuated by clutches fromthe
main driving shaft for reciprocating the
sinker-gear and countrolling the movement, of
the sinker-bars during the mdemnﬂ' and nar-
rowing of a web bemg fabricated; twelfth to

> 95
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pwVIde a knitting machine with tw_o groups -

of needles, whereof one groupisprovided with
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other group is provided with base-bits, seg- |

mental needle holders reciprocated in the di-
rection of thelengths of the needles, an oseil-
lating beard closing ring, web holders, a di-
vided spring controlled ring, a sinker-bed and
gear and sinker bars adapted to slacken the
thread or yarn between each two of the nee-
dles of the groups as they are elevated for
holding the same against aceidental displace-
ment until the thread or yarn is positively
drawn off of said sinker bars by the descent
of the groups of said needles; thirteenth, to
provide a knitting machine with two groups
of needles, whereof one group is provided with

spring catches adapted to engage a comple-

mental recessed and tapering surfaced recip-
rocating holder and with oscillating strippers
or carriages so arranged as that by contact of
the same with the spring catches of the nee-
dles, the holder is permitted to rise free there-
of during the fashioning of the heel and toe
portions of the web, and, fourteenth, to pro-

vide a knitting machine having the parts re-

duced as to number and the mechanism con-
nected therewith simplified, whereby more
positive action is insured in the production
of a knit fabric.

Myinvention comprises a knitting machine
provided with two groups of needles, whereof
one group is fixed as toits holder, and whereof
theothergroup has fashioning needles detach-
ably connected toits holderand provided with
spring arms having bent ends forming bits,
and reciprocating segmental needle-holders
alternately movable from the main driving
shalt by means of eccentrics for respectively
actuating said group of needles.

My invention further comprises a knitting
machine provided with needles, holders recip-
rocated in the direction of the lengths of the

needles for elevating and depressing the.

groups thereof, an oscillating ring provided
with teeth for closing the beards of each
croup of needles as they descend and with
spaces for accommodating the beards of each
group of needles as they ascend, movable
web-holders and a divided spring actuated
ring provided with recesses engaging oppo-

sitely disposed cams, noses or projections of -

said beard closing -ring, for operating said
movable web-holders.

My invention further comprises a knitting
machine provided with two groups of needles,
whereof one group is fixed as to its holder
and whereof the other group has fashioning
needles detachably econnected to its holder,
reciprocating segmental needle holders pro-

vided with recessed or grooved seats and one |

of said holders having a tapering internal
surface, eccentries forreeciprocating the hold-
ers of the said two groups of needles, and
strippersforliberating thefashioning needles
from the recessed or grooved seat of their
holder to permit of the narrowing and then
of the widening of the fabric. |

My invention further campfis‘és a knitting

machine provided with miter-gears, whereof

one has pins adapted alternately to engage
clutech members, one of which is connected
by means of a sleeve and pinion with a sec-
tor-gear, which latter is connected with the
crank-arm of a cross-shaft,the latter carrying
a gear meshing with a gear upon the main
driving-shaft, and whereof the other clutch
member is connected with said shaft, and
said cluteh members respectively adapted to
impart rotary and to and fro motions to the
cgearof a sinker-bed through theintervention
of the gear of a vertical shaft engaging said
sinker-gear. |

My invention farther comprises a knitfing
machine provided with two groupsof needles,
whereof one group is provided with spring
catches adapted to engage a recessed and ta-
pering surfaced reciprocating holder and os-
cillating strippers or carriages arranged so
that by contact of the same with the spring
catches of said needles, said holder is per-
mitted to rise free thereof, during fashioning
of the article being fabricated. |

My invention further comprises a knitting
machine provided with web-holders movable
in a vertical direction by means of a divided
spring actuated ring having recesses orv
grooves adapted to engage with cams or noses
of an osecillating beard closing ring reversely

‘arranged with respect to each other.

My invention further comprises a knitting
machine provided with a drum having an
annular grooved cam for the reception of a

70
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roll connected with a fulerumed lever, which

latter is in pivotal connection with a horizon-
tal rod, actuating clutches connected with
the main driving shaft of the machine, and
an arm for preventing rotation through frie.
tion of an eccentric of said main driving shaft
actuating the group of needles fixed as to
their segmental needle holder or carrier.

My invention further comprises a knitting
machine provided with spring pressed pawls
ard fixed pawls connected with each part
of a centrally divided drum having angular

and annular grooved cams and mechanism

adapted tooperatethe same so as to permit of
the throwing simultaneously out of and then
into action of certain fashioning neesdles of a
croup of needles during fabrication of the
toe portion of a stocking. | B
My invention further comprises a knitting
machine provided with spring pressed pawls
and fixed pawls connected with each part of
a weighted and centrally divided drum and
arranged to permit of ashifting of one part
of the drum a certain distance for throwing
out of and into action simultaneously a cer-
tain number of the fashioning needles, and

said drum having ratchets with which engage
pawls adapted to shift said drum forward

step-by-step to throw successively out of and
into action the fashioning needles while knit-
ting the heel and toe portions of the stocking,
and the drum being coanstructed to control a

cluteh-shifting mechanism to change rotary

motion of the sinker-cam and thread-carrier

103
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into to and fro movement during fabrication | engagement with a 1od held in pivotal con-

of the heel and toe portions of thc stocking;
andmyinvention farthercomprisesaknitting
machine constructed, arranged and adapted
for operation 1n substantially the manner
hereinafter fully described and claimed.

The nature and general features of my in-
vention will be more fully understood from
the following descripntion taken in connection
with the accompanying drawings forming
part hereof; and in which— -

Figure 1, is a front view of a knitting ma.-
chmo embodylnﬂ' features of my invention
with the parts and mechanisms thereof shown
in such positions respectively as to fabricate
round or tubular work and by the shifting of
the clutch mechanism of the machine to effect
fashioning of. the article ‘being fabricated.
Fig. 2, is a side view taken from the right
hand side of Fig. 1, showing means for oper-
ating the sectional,; divided or two-part drum,
the belt and clutch-shifting devices and me-
chanism and the means for effecting a recip-
rocating movement of the machine for fash-
ioning an article being fabricated. Fig. 3, is

a top or plan view, showing the disposition of

- the pawls for operating the sectional, divided

30

35

40

50C

- Fig. 7. Fl

bo.
~distance at the commencement of the fabrica-

or two-part drum, the belt shifter and devices
for operating tho sinker-bars of the machine.
Fig 4, is a central longitudinal section on the

line w—w, of Fig. 3, showmn' the needle-cyl-

inder, sogmontal reciprocating needle-hold-
ers and the operating mechanism for the
sinker-gear and the sectional or two-part
counter-weighted drum and sprocket and
ratchet-wheels. Fig. 5, is a central longitudi-
nal section on an enlarged scale from the up-
per left hand portion of Fig. 4, showing in
detail the oscillating needle-beard eclosing
ring and 1its complemental spring actuated
divided ring in engagement with movable
web-holders. Fig. 6, is a perspective view of
the parts illustrated in Figs. 4 and 5, and also
showing the movable web- holders, the leaf
spring connected with the sinker-bed support
and the flanged oseillating beard closing ring.

Fig. 7, is a top or plan view on the lixe z—z,

of Fig. 4, showing the needle holders and strip-
pers or carriages for releasing and returning
the fashioning needles to their initial posi-
tions. Kig. 8 1s a section on the line y—1y, of
9 is a perspective view, showing
the device fo1 preventing rotation throuwh
friction of the eccentric actuating the needle
holder carrying the group of needles fixed as
totheirsaid holder. Fig.10,isa view partlyin

section and partly in elevation of the two-part

drum with its ratchets and spring pressed
and fixed pawls, the spring controlled pawls
adapted to shift thedrum a certain or defined

tion of the heel and toe portions of the stocking
and for shifting the drum step by step dm'mn'
formation of thc heel and toe, the Sprockct-
wheel and chain and projection of the latter

for operating the spring pressed pawls of

the drum, and an arm or latch which is in

and d3, by means of serews d* and d%.
bed - plates d* and d° are plOVlded with

nection with a belt shifting lever adapted to
stop the machine by the shifting of a belt
from a fast to a loose pulley. 'Fig. 11, 1s an
enlarged sectional view of means for impart-
ing a reciprocating motion to the sinker-gear.

‘Fig. 12, is a view on the line z—z, of Fig. 11;

and Fig. 13, is a-diagrammatic view, showing
developed in longitudinal plan, the construe-
tion and arrangement of the two-part grooved
drum, showing also the cams adaptod to act-
uate tho clutch shiffing lever and the rod for

operating the clutches of the main drwmﬂ'

shaft of the maechine.

/C

30

In the drawings A and A’, are the end

standards formod integral with the longitudi-
nal base piece or frame A% and carrying a

geparate and divided bed- plato o and o’

This bed-plate a, has an annular flaring re-

cess or aperture a® for the reception of a

needle-cylinder b, which is rigidly secured
thereto and an a,nnula.r recess &, for the re-
ception of the nccdlo stmppers or carriages

D and D’.
The needle-strippersorcarriages D and D’,

‘comprise segmental top-plates d and d’, se-

cured in grooved and flanged bed-plates d?

toothed peripheries d® and d’, which mesh
with longitudinal rack-bars d* and dw, afford-

ed a range of to and fro movement a,lonn' the

bed plate a, and provided with channels or
V-shaped grooves d''and d'?, which are adapt-
ed for the reccptlon of lonﬂ'ltudmdlly feath-

ered-brackets d'¥ and d*, detachably secured

to the bed-plate of the machine. The bed-
plates d* and d? are provided with pins or
bolts d!®* and d*¢, which engage segmental slots

d'" and d'8, provided in the bed-plate a, of the

machine. The segmental slots afford the
strippers or carriages D and D', a range of
reciprocating movement in the actuatlon of
the rack bars d° and d', engaging therewith

-and the stud-pinsor bolts 13 and diﬁ prevent

vertical displacement of the bed- platos d? and

d3, in the oscillating movement of the strip-

pers or carriages D and D’.

The bed- plato a’, of the machine has an
aperture a*, adaptod for the reception of a
drum H, consisting of two parts H*and H3, so
arranged in position above one another that
spaces H* and H> are formed between oppo-

site edges of the two partsof the same in ex-
tent corresponding to a tooth of the teeth of

the two parts 2% and 2%, of the flanged ratchet

formed integral with or secured to the rear

end of thedrum H. It may behereremarked
that each part of the ratchet of the drum con-

go

The 93

100G

105
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stituting as it were a -ratchet wheel thereof

corresponds in extent toeach half of the drum.
When one half H? of the drum is shifted for-

ward the space of a tooth the other half H?,
of the drum H, is at rest, as will be plescntly

more fully explamed
The two-part drum H, 1s prowdod with hubs

| B2 and A loosely__mountcd on the shaft A% and

130
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having radial spokes or arms A and 75 formed | fully explained. It should, however, be un-

integral therewith and connected with the
inner surface of the drum, and with inversely
disposed radial counter-weighted arms /i°and
27, formed integral with the hubs /* and /%,
and serving to hold each part of the drum in
the required position. T'he weights of the
arms /% and 77, it is to be understood, are at-
tached thereto by means of set-screws, not
shown. |

1% is a distance piece keyed to the shaft A5,
between the hubs 7* and 723, of the drum II.
The shaft /% has a threaded extremity Al
which is serewed into the threaded aperture

of a bracket ¢, formed integral with the bed-

plate a’, of the machine. The opposite ex-
tremity of the shaft /.3, is threaded at 2!% and
has an end journal 2%, engaging a smooth sur-
faced aperture a® in the end of the bed-plate
«’,of the machine. On the shaft /% is mount-
ed the sprocket-wheel A/, provided with a
double flanged or recessed hub 2!, which is
secured by means of screws 1'>, to one face of
the ratchet-wheel 2. The ratchet-wheel -/,
which is actuated by a pawl £° connected
with a cross-lever K, rotates the sprocket-
wheel 2/, maintained in contact with a dis-
tance piece 7'% mounted on the shaft 2% and

abutting against the hub A3 of the dram II.

- A1 is a metal washer and 7Y, is a bearing

plate engaged by a jam-nut A8 applied to the |

threaded portion £4!% of the shatt #° The
drum H, is adapted to be rotated on the shaft
1%, independently of the movement of the
ratchet and sprocket wheels 4 and 7/, step by
step by means of the pawls £ and &/, during the
fabrication of the heel and toe portions of the
stocking or by means of the pivotal pawls i°
and %3, and rigid pawls &% and £ of the
ratchet-wheels A and 7%, a predetermined
distance at the beginning of the formation of
the heel and toe portions of the stocking.
The two parts H? and I15 of the drum H,
are provided with detachable jackets H" and
H¢ which embrace each of the parts of the
drum and so as to form spaces 1Y and HB5,

which ceorrespond in extent to the spaces H*

and H? of thedrum H. These jackets H’ and
HS, are respeclively provided with channels
or grooves extending from the edge of each
half thereof at one end and meeting at the
other end in such manner as to constitute
angular cams £ and A*, which are adapted
to permit of the actuation of the strippers D
and D’, by the rotation of the drum in a
manner to be hereinafter fully explained.
The two parts of the jacket are provided
with a recess or groove h*, which latter is
curved near the end of each half of the jacket,
and forms in connection with the two paris
1P and A%, of the ratchet wheel of the drum,
cams h*, as illustrated in Figs. 8 and 13.
These cams /%% of the two-part jacket serve
to permit of the actuation of a clutch shift-
ing rod N, to afford a change of the rotary
movement of the sinker-cam 07 to a to and

| hereinafter more fully explained.

derstood that these cams may be formed
directly in the surface of the drum, and in

such case the two-part jacket may be dis-
pensed with, The employment of a two-part

jacket, however, is preferred, because such
insures good results in the practice of the in-
vention; and moreover, in case of wear or
breaking down of the jacket, another may be
readily applied to the drum with the least
amount of time and labor attending upon the
Same. |

The needle cylinder B, is provided with
axial grooves, channels or slots 0° in which
the needles b and b/, are located and afforded
a range of vertical movement. The fashion-
ing needles b/, are provided at the lower parts
thereof with springs 63, and bits 0% adapted

to engage a groove or recess formed in the

holder or carrier C’, therefor. The needles
b, fixed as to their carrier C, are provided at
the lower parts with bits 6% which engage
with a groove or recess ¢! provided in the
needle holder or earrier C, therefor. The
needles b, are permanently secured to the
holder or carrier C, while the needles &/, are
detachably connected with the holder or car-
rier C’. -

¢ and ¢/, are segmental plates detachably
connected with the holders or carriers C and
C’, by means of screws ¢® and ¢* for permit-
ting of the removal and replacement of broken
or worn needles by others. The plates ¢’ in
conjunction with the segmental groove of the
holder C’, forms a seat c% for the Dbits 0%, of
the fashioning needles b’. The holder C’,
beneath the seat ¢, is provided with a slant-
ing or tapering surface ¢’. This surface ¢,
serves to press the bits 6%, inwardly, when the
needles &/, are detached from the holder C’,
and released by the strippers D and D’, and
thus to allow the needles b’,to return to their
normal position with the bits thereof in en-
gacement with the seat ¢’ for purposes to be
Thestrip-
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pers or carriages D and D/, located below the

holder C’, are adapted to bear against the
springs 03, of the fashioning needles b’ to
cause the release of the bits 0% from the
orooved seat c% of the holder or carrier C’,
when the strippers are shifted toward the
carrier C’, in Kig. 7, so that the fashioning
needles may be thrown out of action for a
purpose to be hereinafter fully explained.
¢® and ¢’ are vertical posts journaled to the
respective needle holders or carriers C and
C’,and extending downward through the bed-
plate a,of the machine and through honsings
or guides ¢ and ¢, suitably secured to the
under side of the bed-plate a. These needle
operating carrier posts ¢® and ¢ are pivot-
ally connected at ¢** and ¢*, to rods ¢ and
c'®, suitably applied to straps aupon eccentrics
c® and ¢!, respectively clutehed toand mount-
ed on the main driving shaft F, as clearly
illustrated in Figs. 1. and 2. |

fro movement for purposes to be presently | {7, is anannular ring detachably connected
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groove b, formed in the sinker-gear 0°.
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with the needle cylinder B, by means of a
hinge. This ring b7, is composed of twoparts,
each of which is provided with a projection
at the end thereof, not shown, for the recep-
tion of a serew for holding said parts together.
This ring 07, forms a eupport for the sinker-

bed b8, which is rigidly connected to the

needle’ cylinder B, by means of screws 5%, in-

serted through the part 6%, of said sinker-bed.

b°% and bearing against the ribs or projections
b°, of the cylinder B. The sinker-bed b8 is

connected with the upper ends of the ribs or

projections 0% forming grooves b*, adapted for
the reception of the beards of the needles, as

illustrated in Hig.4. The sinker-bed 68 car-.

ries the sinker-gear b°.
b1, is a ring connected with the gear b°, by
means of the serew-bolts &Y, in order to rotat-
ably secure the sinker-gear to the sinker-bed.
The sinker-bed 0% is provided with radial

slots 6%, in which the sinker-bars 5%, are af-

forded ranges of movement to be hereinafter

more fully e.xplmned Each of these sinker-

bars b3, is provided at the upper extremity

with a hp or lng 0¥ engaging an annular

groove b¥, has a curvilinear cam or inverted
V-shaped extension b, which is adapted to

This

shift the sinker bars first backward and then
forward, while the guide b', as illustrated in

Fig. 3, is presenting the thread or yarn tothe

stems of the respective groups of needles b
~and b".

g,18 a flanpged ring movably connected with

the sinker-bed 0% as fully illustrated in Figs.
4, 5,6 and 8. This ring is provided upon 1tsf

inner edge with teo sets of teeth g’ and ¢~

whereof one set g* pertains to the beards of

the needles &/, operated by the holder or ear-
rier C’, and the other sef to the needles b.
The tooth g% between the two sets of teeth at
one side, 1s made wider than the other teeth,
as shown in Fig. 6, and at the opposite side
of the ring there is a eorresponding wide

‘space g%, betw een the two series of teeth, in

order toinsure engagementor dlsenrragement
of the beards of the needles at theendsof the
two groups b and b’, with and from the corre-
sponding teeth of the ring g. The needles,
especially those 111ustmted in Figs. 1, 2,4 and
8, are in a position for knitting a tubular or
reund fabric.

When thefabrication of the heelof a etoek
ing has been reached, the fashioning needles
b’, are stripped from their holder or carrier
C’, by means of the strippers or ‘carriages D
and D’, which cause the springs b3 of said
needles to be pressed inward in order to re-
lease the bits 0% from the recessed seat c5, of
the needle holder or carrier C’, so that when
this holder or carrier is next moved in a ver-
tical direction, the fashioning needles of the
ogroup b’, remain down threuwheut the action
of the stnppers or carriages D and D’, which
are shifted forward towmd the right in Fig.
7,1n order to allow the holder or carrier C’, f0

der that they may be closed thereby.

| one stitch at a time, while the heel and tos

portions of the article are being fabricated.
The forward movements of the, strippers or
carriages D and D/, and of the needle holder

| or carrier C/, are then repeated until one half

of the heel has been fashioned or until all

the needles b, requisite for fashioning the
heel, are thrown out of action.

Upon reach-
Ing the point where the needles are to be
again thrown into action, the strippers D and
D’ are moved in reverse directions alter-

etelv the space of one needle of the group at
a time to release the springs 6% of the fash-
ioning needles 0/, one after another. The
needles b/, are then successively returned to
their initial positions, in the needle holderor
carrier C’, as the bits b, which were pressed
toward the needle cylinder B, by the strip-
pers D and D’, are returned into contact with
the slanting surface ¢’ of, the holder C, and
so as to force the bits toward the stems of the
needles until they are in a position to spring
into the annular recessed or grooved seat ¢,
of the needle holder or carrier (¢, in a posi-
tion for further action. It will be observed
that by successive movements ‘of the strip-
pers D and D’, all the fashioning needles &/,
are again threwn into action d,nd the heel by
that tlme hag been fashioned.

The flanged oscillating beard closing ring -
g, is operated by an arm ¢% which is secured.

thereto and extends through a slot 6%, in the
side of-the sinker-bed b°. This arm ¢°,is actu-

ated by a pivotal lever g% provided with a

forked extremity engaging the camn g , of a

cluteh device 73, mounted on the main driv-

ing shaft F, of the machine, The range of to

and fro movement of the arm ¢°, and OE the
__beard closing ring g, islimited by means of the

side pins ¢ and g, projecting from the under
of the sinker-bed 4%. This mechanism actu-

ates the beard closing ring g, the distance of a

needle to effect the closing of each beard of
the needles of the group and the raising and
lowering of the web-holders E and E’, in suc-

cession for engaging and disengaging -the
| meshes or stitches of the article being fab-

ricated by the needles raised and lowered
through the intervention of the eccentrics ¢!
and c,” The oscillatious of the ring g, by
means of the cam of the clutch dewee n°, are
timed with respecttothe movement of the nee-
dle holders or carriers C and C’. The beards
of therising needles &’, Workmw in the spaces
of the eorrespondmn' teeth q°, ef the ring g,
are permitted to open in order to allow the
yarn to be laid beneath the same and when
the needles b/, are descending, their beerds
collide with the corresponding teeth g% in or-
Corre-—
spondingly the beards of the needles b, work-
ing in the spaces of the teeth ¢/, of the ring
g, are permitted to open, in order to allow the
yarn to be laid beneath the same and when
these needles b, are deseendmg their beards
collide with the teeth g', so as to close the

‘rise independently, so as to drop or release | same.

: ,
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g® and g7, are noses, cams or projections de-
pending from the ring g, and adapted to en-
gage corresponding recesses or grooves 2" and
12, of a spring controlled divided ring I and I'.
These noses, cams or projections g® and ¢g’,
of the flanged oscillating ring ¢, are so ar-
ranged that when the ring is moved to the
right, as illustrated in Fig. 6, the fashioning
needle side I’ of the divided movable ring is
pressed downward against the force of one or
more of the reversely disposed leaf springs
b9, detachably connected with the sinker-bed
b8, to cause the web-holders E’, on the same
side to release the stitches of the web being
fabricated, while the same movement of the
ring ¢, will cause the web-holders E, on the
opposite or fixed needle side of the machine,
by the foree of‘the springs 6%, connected with
the sinker-bed %, in the movement of the part
I of the divided ring to retain the stitches of
the web being fabricated. 'The oscillating
ring g, is next moved to the left, and the fash-
ioning needle side 1’ of the divided ring is
released, in order to allow the same to rise by
the force of the leaf springs b and the fixed

needle side I of the divided ring is simulta-

neously forced against the action of the leaf
springs b8, and thereby caunsed to move in

" g downward direction to release the corre-
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sponding stitches of the web being fabricated,
and at the same time securing the stitcheson
the fashioning side of the machine. This di-
vided ring I and 1/, is provided with pins or
studs 2° and 7% having a range of movement

in vertical slots 5%, suitably provided in the -

sinker-bed 0%, and adapted to prevent acei-
dental rotation of the divided ring I and I’,
by friction, as clearly shown in Fig. 5.

The projecting shanks e and &, of the web-
holdersEand E/,areguided in radial grooves
or slots 6%, formed in the upper end of the
needle cylinder BB, as clearly illustrated in
TI'igs. 4,5,6 and 8. Each of these radial grooves
or slots 6%, is located between each needle and
the next. Each of the web-holders has also a
movable bearing or seat ¢°, in the inner sur-
face of the divided ring I and I’. The web-
holders E and E’, are permitted to hold and
then release the respective meshes or stitches
from the curved fingers €3, of said holders, as
clearly shown in Figs. 4, 5, 6 and 8.

In fabricating a circular web or tube, the
sinker-gear b°% with the sinker-cam 0%, is re-
volved in one direction and the oscillating
beard closing ring g, through the intervention
of the pivotal rod ¢% and eam g° of the clutch
device 7% is operated to alternately actuate
the web-holders E and E’.

O, in Fig. 1, is a thread or yarn controlling
device provided with a platform o, having a
projection or lug 0% secured thereto.

0%, is a guide pivoted to the lug 0% and pro-
vided with an eye o, for the reception of the
thread or yarn.

0%, is a spring guide finger having an eye o°,
through which the thread or yarn is conducted
from the eye 0f, of the pivotal guide ¢° in a

536,616

-' downward direction through the thread guide

b'", upon the sinker gear b°.
The standard o/, of the thread controlling
deviee O, has pivoted theretoa horizontal arm

o', which is pivotally connected with a verti-

cal lever o8 carrying a roller o%, adapted to
engage in the annular grooved cam 2%, of the
two-part or centrally divided drum H. The
vertical lever 08, is pivotally connected at a’,
with the horizontal clutech-rod N, suitably
journaled to the frame of the machine. On
this rod N, are mounted at suitable distances
apart forked devices 2, »n’ and n? adapted to
engage clutch members n? n! and n°, mounted
on the main driving shaft I¥, it being under-
stood that the roller o, will play in the groove
%, the drum H, being actuated by the lever-
pawls & and &/, engaging the ratehets 2", /™

| during the fabrication of the heel and toe

portions of the stocking. There is a belt /7,
applied to the fast pulley f, mounted on the
main driving shaft F, which shaft by means
of the gear-wheels p and p’, communicates
motion to the crank-shaft p% and in turn tfoa
connecting-rod p? mounted on the crank-arm
»% of said crank shaft p° This connecting
rod p3, is pivotally attached to the cross arm
K, in order to reciprocate the lever-pawls £,
%’ and k%, to cause the drum H, to be moved
step by step and likewise the ratchet wheel 4.
This drum H, in turn imparts a like move-
ment to the rack-bars d° and d' through the
intervention of rollers d¥ and d?°, journaled
thereto. .
When fabricating a cirenlar web or tube,
the sinker-gear 4° with the sinker-cam 0, 1is
revolved in one direction. The sinker-bar
b3, corresponding to a fashioning needle, be-
ing thrown outward from the center of the
needle cylinder B, during the application of
the thread or yarn, is subsequently drawn
forward toward the center of the cylinder to
engage the yarn or thread and to push a loop
or bight of the same inward past the needle.
It should of course be borne in-mind that the
projection b*, on the end of the sinker-bar
b3, holds the bight or loop in such posi-
tion, against upward displacement, while the
thread is being laid on the rest of the fash-
ioning needles, that are actuated by the
holder or carrier C’. As the thread guide
b1, approaches the center needle of the con-
stantly rising holderor carrier C’, the thread
is inserted beneath the beards of the necedles
and thesinker-bars b8, appertaining to these
needles are' projected forward toward the cen-
ter of the needle cylinder I3, one after another.
As soon as the thread has been laid onto the
needles of the group,to which they pertain, the
needles b/, are permitted simultaneously to
descend. After the thread or yarn guide 0%,
passes the center or thereabout of the holder
or carrier C’, and whileit is approaching the
opposite extremity thereof, the holder or car-
rier C’, will begin to descend. During the
descent of the holder or carrier C’, the thread

| is laid onto the remaining needles and loops
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- or bights of the threads, are pushed inward | ing arm ¢!%, connected with the cluteh shift-
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toward the center of the needle-eylinder B,
and held in such position by the projections
b* of the sinker-bars b3, it being understood
that these sinker-bars 6%, are for thispurpose
operated successively in the manner herein-

before explained. The thread or yarn car-

rier 0¥, and sinker-bars 6!, then lay the
thread or yarn onto the needles b, operated
by the holder or carrier C, in precisely the
manner hereinabove explained, with refer-
ence to the fashioning needles &/,
holder or carrier C’. While the thread or
yarn is being laid onto these needles b, the
carrier ¢/, will be descending, with the re-
sult that the beards of the needles i/, oper-
ated thereby are closed by contacting with
the teeth of the oscillatingring g, so that the
thread is drawn by means of the ¢losed beards
off the projections b* of the sinker-bars 6%,
over the curved fingers €%, of the web- holders
E’, and through the ,stitches of the previously
formed course, and these latter stitches are
permitted thereby in the usual manner to be
disengaged from the closed beards of the
needles 0.

The repetition of the above deseribed op-
erations results in the production of a knit-
tube or web which is held down by means of
the curved fingers ¢? of the web-holders and

which is fed away flom the machine through

the interior of the needle cylinder B.

In kniiting a flat web one of the holders or'

carriers C’, for example, is permitted to rise
and fall and the other holder or céarrier, for
example C, is thrown out of action, Lthe oscil-
lating ring g operating to close the beards of
the fushioning needles b’ as they descend, and
allowing them to openas they ascend, and the
Smker-crea,r 1%, is caused to turn ﬁrst in- one
dlrectlon and then in the other in order to
permit the thread guide bV, to lay the thread
backward and then forward across the needles
that are operated by the holder or carrier C’,
and also to cause the sinker-bars 6%, to press
the thread between the fa&,hlomnﬂ'needles b’,
and toward the center of the needle Lyhnder
B, as hereinbefore explained.

"The flat web may be narrowed by shifting
the needle strippers D and D’, toward the
needle holder or carrier rod ¢’, as previously
described, so that when the holder or carrier
C’, debcends, the springs 0% of the needles b’,
are pressed against the in_ner edges of the
strippers D and D’, the bits 6% being thereby
forced toward the stems of the needlesand out
of engagement with the annular grooved seat
¢S, of the holder or carrier C’.

The flat web may be widened by throwing

into action in the fabrication of the article,
the needles b/, one after another, by revers-
ing the movement of the strippers D and D/,
and returning the same to theirnormal posi-
tion, as 1llustrated in Fig. 7. -
The eccentric ¢'%, has secured thereto a pin
¢'8, which.projects at aright angle to the face

of the

|

|

ing rod N. Thisarm ¢! when in engagement
with the pin ¢%, is adapted to prevent acci-
dental rotation of the fixed needle holder ec-
centric ¢'®, during the reciprocating move-
ment of the mechanism of the machine, for
effecting the fashioning of the heel and toe
portlons of the stockmﬂ* being fabricated, as
illastrated in Fig. 9. The pa,wls‘.k and &/, are
attached to a pwotal]y supported Cross-arm
K, as illustrated in Figs. 1, 2,3 and 10. The
1ever-paw1l k, located at the extreme end of
the pivotal eross-arm K, has a greater range
of movement than the lever-pawl £/, which
is located near the pivoted end of the cross-
arm K. Each of the lever-pawls % and £/,
actuates one of the sections or parts of the
drum the space of a tooth on each side alter-
nately in the revolution thereof. 1

k% is a pin or stud projecting from the sur-

face of the standard A’, and the pawl £k, is

pressed against the pin or stud %% by means
of a Spl‘ll]ﬂ‘ k°, suitably connected with the
bed plate a’, of the machine. This pawl £k,
in its vertlcal movement, as shown in Fig. 10
is brought into contact with the teeth of the
ratchet 72,39 of the drum H, when the pin %%
enters the recess k%, formed in the edge ot the
pawl k,thisrecess permitbmn‘ the same to mesh

n
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with and actuate the lower part H3, of the

drum H, the space of one tooth of said ratchet
WA, at each movement thereof.
When the heel part is to be fabricated alug

ICO

', projecting from the pattern-chain 7, ShlftS -

th:e_ nose kU, of the pawl £7, into the path of
the pawl &k, which causes the same to engage
said pawl k‘ and both pawls L and k7, will
thereby shift the lower part H3, of the dram
H, forward a space sufiicient to sh1ft the roll-
ers d*? and d*, out of the spaces H* and H?
between the two parts of the jacket H’ and
H¢ and thus to throw out of action one of the
fashwn;l_nﬂ needles b/, by means of the strip-
per D’, which is si“m,ultaneously shifted for-
ward equal to one of the fashioning needles
b’, by means of the cam /%, of the lower part
H3 of thedrum H. The first or upward move-
ment of the lower part H3, of the dram H,
moves the upper part 2, and its ratchet 72,19
within reach of the pawl k', thereby causing
the said pawltoengage the ratehet K.
the cross-arm K, moves downward, the pawl

k', will shdft the upper half H? of the drum

forward and will throw out of action one of
the fashioning needles 6’, by means of the
stripper D, which is shifted forward toward
the right, as illustrated in Figs. 3 and 7 by
means of the cam I, of the upper half H?, of
the dram H.

It may be here remarked that the drum H,
in the fabricating of a tubular web will not
be shifted forwmd because at such time the
pawls £ and £/, will enter the toothless spaces
between the two ratchets A and h*°, of the
drum H, asillastrated in Kig. 10, whleh COT-
respond to the parts of the drum

thereof and serves to engage with a, project- | understood that said spaces H* and Ho, be-
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tween the two parts of the drum 1H, corre-
spond with the spaceof atoothin the ratchets
11 and 7% of the drum. It should also be
borne in mind that the lever pawls & and %/,
each shift one part of the drum H, the space
of a tooth of the ratchets A and /%%, without
moving the other half of the dram, in order
to thlow out of and into action bHCGEEsSIVB]y
the fashioning necedles.

Tn the downward movement of the Cross-
arm I, the lever-pawl &, is brought into a po-
sition for further action. DBy the same move-
ment of the cross-arm I{, the lever-pawl %/,
near the pivoted end of the cross-arm I<, and
on the opposite side of the drum, engages
with the teeth of the ratchet A, by means of

a spring k5 attached to the bed-plate o', and

normallyengaging therewith, to effect a move-
ment of the upper part H?, of the drum H, the
space of one tooth, without causing a similar

‘movement of the other part H® of the drum.

These movements are repeated until the roll-
ers d'? and d*° of the rack-bars d® and d'° and
/i*', of the drum H, have reached the meeting
points of the cams, when they are returned
to their respective initial positions and there-
with the strippers D and D’, whereby narrow-
ing or widening of the web is insured to 1ts
full extent by the throwing out of and then
into action successively of the fashioning nee-
dles &', as hereinbefore described.

Yhen the machine has reached the point
to commence fabrication of the heel, the oper-

"ation of the paris to change the rotary move-

ment of the sinker-gear 6% into a to and fro
movement, is as follows:—T'he roller ¢, on the
vertical cluteh shifting lever 0%, is through the
intervention of the cam A%, of the annular
aoroove 1**, of the drum H, actuated to shift
the lever 0% at its lower extremity to the left
of the position as illustrated in Fig. 1, and the
clutch-device n° is thrown out of engagement
with the eccentric ¢'% actuating the needles
b. The cluteh device nt, is thrown out of en-
gagement with the gear m, while the clutch
device n°, is thrown into engagement with the
gear m, which engages a complemental gear
m/ mounted on a vertical shaft m? extending
tl1mup*h the bed plate a, of the machme and

carrying a gear-wheel ??’bg, provided With a

handle m?* This gear-wheel m3, meshes with
the sinker-gear % and is operated by means
of the handle m* so as to cause, in the event
of the breaking of a thread, by the turning of
the sinker gear around the part 0% of the
oroove b, of said gear to shift the sinker-bars
b1, so0 as to permit of the tying of the ends of
the threads in order that the knitting opera-
tion may be proceeded with. The gear-wheel

65 p,secured tothe maln driving shaft I', meshes

- with a gear-wheel p’, mounted on the crank-
shaft p*. Thisgear- wheel 7', 18 connected by
means of a crank-arm with the rod p*, operat-
ing the toothed sector p° which is pivotally
mounted uponthestandard A’ of the machine.
The gear wheel m, in the hub portion m'-’

-

I_thereof is provided with pockets mﬁ and m® | I*® and A*L
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for the reception of pins m®and m7
pins permit the miter-gear m, to be connected
with one or the other of the clutch members
n* or n%, by the actuation of the cluteh-rod N,

"~ These

70

thmun‘h the intervention of the lever ¢° in or-

"der to change the rotary movement of the

sinker-gear b% into a reciprocating movement,
as hermnaftel more fully explained. |

When the gear wheel m, with its pin m7, is
in en ﬂ'aﬂement with the cluteh device n°, a to
and fro movement of the sinker-gear 0%, is se-
cured through the mtelventlon of the fixed
gear p,meahuw with the gear p’. The pinion
p‘-" isloosely mounted on the main dri ivingshaft
I' and has a sleeve p8 provided with a hori-
zontal slot p°, adapted to engage a pin 1Y of
the cluteh dewce 7n°, whelebv through the
shifting of said cluteh device n°, to the Teft by
means of the clutch-rod N, the movement of
the sinker-gear 0% is eha,nrred as above mern-
tioned.

The sprocket or pattem chain 7, engages

the sprocket-wheel ', on the shaft 18, This
sprocket-wheel h’, is rigidly secured to the

ratchet-wheel 2, in the manner hereinbefore
fully explained. The ratchet-wheel A, is en-
caced by the pawl k% which is pivotally at-
tached in front of the cross-arm I, opposite
thepawl L/, asillustrated in Fig. 2,and isactu-
ated in one direction by the same mechanism
as actuates the pawls & and %/, as hereinbe-
fore explained. The step or lug 7/, extend-
ing from one side of the sprocket or pattern
chain 7, is brought into engagement with the
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spring pressed pawl &7, pivotally connected to

one half of the drum K, as previously de-
scribed and a similar pawl £% which is piv-
otally connected with the opposite half of said
drum, to be presently more fully explained.

Ll and k1%, are slots pmmded in the spring

controlled pawls k" and k£8, and pins A% and

i1, attached to the drum at the front side of
each section thereof projectthrough the slots
I and £, in such manner as to limit the
range of to and fro movement of the pawls
k" and &8, when pressed outward by the lug
r’, of the pattern chain r, as illastrated at the
left hand side of Fig. 10,and pressed inward
by the springs £'° and '® totheir initial posi-
tions as shown-at the right hand side of Fig.
10. These pawls £7and ;8 ,are provided with
curved noses k7 and £'S, adapted to engage
alternately the lever-pawl k. £ and k' are
pawls rigidly connected with the drum 1, as
illustrated in Fig. 10, for purposes to be here-
inafter fully explamed

Upon the completion of the heel portion of
the stocking and by which time it must be un-
derstood tha,t the dram has made a one half
revolution, the pawl £k, willhave been brought
by such movement into the path of the p&wl
c, s0 as to engage therewith in such manner
as to shift the dr_um a sufficient distance to
bring the rollers d'* and d*, of the rack-bars

d? and d'°% immediately over or into the spaces
H* and H® in their engagement with the cams

The drum will remain in this posi-

105

I1TO

715

I20

125

130




536,616

tion, becatse the pawls Z and %’, by the above
shifting of the drum H, will now enter.the

 blank spaces between the ratchets 2! and A%.

IC

- It should be borne in mind that upon the
completlon of the heel portion of the stock-
ing it is necessary to automatically turn the
cluth shifting mechanism to its initial posi-
tion, that is, the position which it occupied
prior to the commencement of the fabrica-
tion of the heel, so as to change the to and

_ fro movement of the sinker- -gear b’ to a rotary
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movement thereof, and so as to beﬂ'm the foot
portion of the stockmn* This is eﬁected by
means of one of the cams 4%, by the above
shifting of the drum H, by meansof the pawls
k and k', as hereinbefore deseribed. One end
of the lever-arm 0% is simultaneousiy shifted

toward the left in Ifig. 1, and the cluteh-rod N,

shifts thereby the clutech device »? into en-
gagementwith the eccentriccl’, and the eluteh-
device n*, into engagement with the gear m,
so that the same will be conneected directly
with the main driving shaft F, and the to and
fro movement of the sinker-gear b? will be
changed into a rotary movement and both
needle carriers C and C’, will be afforded up
and down movements and the arm ¢V, of the
rod N, will be thereby freed tfrom the pin ¢,
of the eccentric ¢i®. The foot portion of the
stocking is fabricated 1n the same manner as
previously described in connection with the
knitting of the tubular web of the stocking.
When the foot portion of the stocking is com-
pleted, a 1uﬂ' of the pattern chain r, similar
to the lug 7/, will be brought into engaﬂ'ement
with the pa,wl kB, by which time the same will
have assumed a p081t1011 on the left hand side
of the drum similar to that of pawl &7 illus-
trated in Fig. 10, thereby shifting the nose
k"% of said pawl /i into the path of the pawl £.
| As shown in Flﬂ* 10, the pawls k% and &5,
are located at dlﬁerent distances from the
ends of their respective ratchets A% and AY,
the location of the former being such that
when thrown into the path of the pawl k,'the
drum is moved only far enough to throw one
needle b, out of action, while the location of
the latter k8, at a greater distance from the
end of its l&tehet‘, is such that when engaged
by the pawl &, the drum is moved a distance
sufficient to throw five needles b’, out of ac-
tion. The said pawl &, will thereby shift the
drum H, forward for the space of five teeth
5f the ratchet h'%, and five needles located at
each end of the carrier C’, will be thrown out
of action simultaneously thereWitll.- It must
be borne in mind that the rollers d'* and d*,
after suchshifting will have passed the spaces
between the parts of the drum H, and be in
engagement with the respective cams thereof.

The needle holder C’, carries in the pres-
ent instance, at each end five fashioning nee-
dles b/, more than are necessary to forin the
toe portion of the stocking, but, the number
of fashioning needles thrown out of action
simultaneously at the beginning of the for-
mation of the toe portion of the stocking will

“with the heel portion of the stocking.

of the stepor projection 72,

depend upon the size or fullness of the stock-

| ing to-be fabricated. With regard to Fig. 7,

of the drawings, it will be observed that the

number of fashioning needles &', is greater

/©

than the number of needles b, in order that

when a certain number of the fashioning nee-

dles b’, at each end are thrown out of action,

those remaining will correspond in number
with the fixed needles 6. Shifting the lower
part of the drum the space of five teeth of the
ratchet A, will simultanecusly transfer the
upper half of the drum the same distance.

By the shifting of the drum for five teeth of

the ratchet h“‘ the cluteh shifting lever o8,
will be Slmultaueously actuated towa,rd bhe
right hand in Figs. 1 and 13, and the rotary
movement of the gears m and m3, and the

sinker-gear 6°, will be changed to tha,t of ato

and fro movement

The formation of the toe portion of the
stocking, that is, the narrowing and widening
of the same, is as described in connection
In the
position of the drum H, for beginuing the
fashioning of the toe portion of the stocking
the fixed pawl &% will be at the right hand
side of the ratchet A9, and it is at a distance
from the end of said 1atchet oreater than that
of the fixed pawl %1 from the ond of its ratchet
ou the opposite ‘side and at the end of the
ratchet A%, but similar to that of the pawl &5
It will thus be observed that at the end of the

‘toe fashioning when the pawl &, engages the

said pawl k% the drum H, will be shifted a
distance corresponding to that caused by the
pawl k°, at the beginning of the toe portion of
the stockmﬂ'and so as tothrowsimultaneously

into action, the five needles at each end of
the group of needles b’, previously thrown out

of action.

To finish the toe portion of the stocking af-
ter the mechanism and devices of the machine
are again in position for fabricating round or
tubular work, it should be borne in mind

.that about ﬁfteen or more courses of stitehes
or meshes are formed before the machine

comes to a stop in order to provide for the
looping of the parts of the toe together.

‘In order to automatically stop the machine
upon the completion of the several operations
hereinbefore explained, the pattern chain 7,
is provided with a step or projection 7°.

r3, is a cross-arm suitably hinged at ¢° in a

grooved lug o’ and extending through the

same.
rt, is a leaf spring normally contacting with

the ercss-arm 7%, which extends in the path
This step or pro-
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jection 7% is so arranged as that when the -

stocking is finished, the same will be brought

into engagement with the free extremity of

the cross-arm 73, as clearly illustrated in Figs.
1, 2, 3 and 10, to raise said arm out of en-
gaﬂ'ement with the longitudinal rod 77, held
in the guidesr®and 77, of the bed platesa and
a’. This rod 7, is pl_votally connected with a
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means of a spring %, whichissuitably secured | eral shanks and base projections, a ring,and

to the end standard A, of the machine. The
cross-arm 7%, by rising through the instrumen-
tality of the step or projection 7% engaging
therewith, liberates the longitudinal rod 73,
and by the tension of the spring 7% the piv-
otal belt shifting lever %, is shifted into such
position as to cause the belt 7% on the fixed
pulley f, of the main driving shaft F, to be
shifted onto the lnose pulley f’, thereby stop-
ping the machine.

It will be manifestly cbviousto those skilled
in the art to which my invention appertains,
that modifications may be made in the detalls
of construction and arrangement of the parts,
without departing from the spirit of the in-
vention; and hence 1 do not wish to be un-
derstood as limiting myself to the preecise con-
struction and mxann‘ement of the parts as
hereinbefore exulamed

Having thus described the nature and ob-

jects of my invention, what I claim asnew, and
desire to secure by Letters Patent, is—
1. A knitting machine prowded with two

groups of needles one group being fixed as

to its holder and the other group having fash-
ioning needles detachably connected to its
holder and provided with spring arms having
bent ends forming bits, a support or grooved

cylinder, a driving shaft, reciprocating seg-

mental needle holders alternately actuated

from said shaft,and eccentries connected with

said shaft and holders for respectively actu-

ating said groups of needles, substantmlly as

and fm' the purposes set forth.

2. A knitting machine provided with two
groups of neadles holdersreciprocated in the
direction of the lenwtha of the needles for ele-
vating and depressing the groups thereof, an
oscillating ring provided with teeth for clos-
ing the beards of each group of needles as

they descend and with spaces for accommo-

dating the beardsof each group of needles as
theyv aﬂ-cend movable pr holders, and a di-
vided spring actuated ring prov:&ded with re-
cesses engaging oppmltely disposed cams,
noses or pleGGtiOﬂ‘i of said beard closing rincr
for operating said movable web- holder& sub-
stantially as and for the purposes set forth

3. A knitting miachine provided with two
groupsof needles, whereof the needles of one
group are provided with spring arms bent to
form bits and whereof the needles of the other
group have bits, a grooved cylinder or sup-
port therefor, segmental needle holders or
carriers provided with recessed or grooved
seats and one of said holders or carriers hav-
ing a tapering internal surface, eccentrics for

.reupromtuw the holders or carriers of the
agroupsof needles, and strippers for liberating

the needles of the groap provided with spring

arms having bits from the recessed or grooved

seat of their holder or carrier, Sﬂb%fdntldlly
as and for the purposes set forth |

4. A knitting machine provided with a eyl-
inder having radial top notches, needles, mov
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means for imparting vertical movement to

said ring to actuate said web-holders, sub- 7o

stantially as and for the purposes set forth.
5. A knitting machine provided with a slot-
ted needle-cylinder, two groups of needles,

whereof one group is fixed as to its holder

and provided with base bits,and whereof the
other group is provided with spring arms hav-
ing bent ends formming bits, holders, a main
driving shaft, eccentrics, strippers, movable
web-holders having curved fingersand trans-
verse shanks engaging the slotted portions of
said cylinder, and means for actuating the
same s0 as to engage and disengage stitches
with the fingersof said web- holdere substan-
tially as smd for the purposes set fmth
6. A knitting machine provided with two

groups of needles, segmental reciprocating
needle-holders, web- h@lders needle cylinder
provided with radial noteches for the shanks

| of said web-holders, an oseillating beard elos-

ing ring having noses or projections, and a
dlmded rng provlded with recesses, said ring
adapted to operate said web-holders, s_u_b:sstam-
tially as and for the purposes set forth.

- 7. A knitting. machine provided .with two

oroups of needles movable in respect to their

cylinder or support, segmental needle holders
reciprocated in the direction of the lengths
of the needles, an oscillating ring provided
with teeth for closing the beards of each
group as they descend and accommodating

‘the same as they ascend and having lugs,

cams or projections, movable web-holders
and a spring controlled divided ring provided

‘with recesses engaging the noses, luﬂ*s Or cams

of said beard closing ring and for opemtmw

-said web-holders, %ubstantmlb as and for the
purposes set forth

8. A knitting
croups of needles, a cylinder or support there-
for, segmental needle holders reciprocated in
the direction of the length of the needles, a

ring having noses or projections, web-holders,
‘and a spring controlled ring provided with
recesses, substantially as zmd for the purposes
set forth.

9. A knitting machine provided with two

'gmups_of needles, whereof the needles of one
‘group are provided with spring

arms with
bent ends forming bits, and whereof the nee-

‘dles of the other group are provided with base
bits, reciprocating segmental needle-holders,
“an oscillating beard closing ring, web holders,
a spring controlled divided ring,
carriages oscillated so as to engage and dis-
‘engage said needles, and means connected
w1t11 and operated from the main driving
‘shaft for alternately and successively per-

strippers or

mitting of the actuation of said groups of

| needles, substantially as and for the purposes
Set forth.

10. A knitting machine IJIOVldF‘d with nee-

‘dles movable in the direction of their sup-
port, segmental needle holders reciprocated

able web- Folders havi ing cuwed fingers, lat | altemately from the main driving shaft, a sec-

machine provided with two
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tional or two-part drum,'eaeh'part of which is
counter weighted and provided with grooved

- cams, strippers or carriages, rack-bars, rollers

I0
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_30

engaging said cams and adapted to actuate

said rack-bars controlling said strippers or

carriages, and means for actuating the two

part drum, substantmlly as and for the puar-
poses set forth

- 11. Aknitting machine pmmded with fash-
ioning needles havmﬂ' spring arms with bits,

needles having lateral base bits, said needles
movablein the direction of their eylinder, re-
ciprocating segmental needle holders adapted
to receive and support the bits of said nee-
dles, movable strippers or carriages provided
with toothed peripheries, rack-bars having
rolling means engaging grooved cams of a
two part weighted drum, and means for posi-
tively actuating said drum =step-by-step to
throw into and out of action said fashioning
needles, substantially as and for the purposes
set forth. _

12. A knitting machine provided with two
groups of needles, whereof one group is pro-
vided with spring arms with rear bits, and
whereof the other group is provided with base
bits, segmental needle holders reciprocated
in the direction of the length of the needles,
an oscillating beard closing ring, web- holders,
a dlvided spring controlled ring, a sinker- bed
and gear and sinker-bars adapted to slacken
the thread or yarn between each two of the

- needles of the groups as they are elevated
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for holding the same against accidental ‘dis-
placement until the thread or yarn is posi- |

tively drawn off of said sinker-bars. by the
descent of the groups of said needles, sub-
stantially as and for the purposes set forth.
13. A knitting machine provided with two
groups of needles, whereof one group is pro-

vided with spring arms with bent ends form- |

ing bits and whereof the other group is pro-
\% 1ded with base bits movable within a grooved

support, segmental needle holders recipro-

cated in the direction of the lengths of the
needles, a beard closing ring havmn* 110Ses Or
projections, movable Web helders, a sSpring

controlled ring provided with recesses and |
l tional drum loesely mounted on a shaft having

strippersorcarriages, substantlel]y as and for
the purposes set forth. =

14, A knitting machine provided with nee-
dles movablein re5pect to their channeled cyl-

- inder or support, segmental needle holders,

55

movable web-holders and means foroperating |

the same in certain directions with respect to
sald cylinder or support for respectively re-
talning and releasing the meshes orstitches of

-~ the mllcle being fa,bI icated, substantially as

6o

and for the purposes set forth
15. A knitting machine provided with two
groups of need‘es, whereof one group is pro-

vided withspringarmshaving bent ends form- !
| impart a movement to said drum at the be-

~1ng bits and whereof the other has base bits,

complemental reciprocating segmental nee-
dle-holders, strippers, movable web-holders

o

certain directions with respect 1o the needle
cylinder for retaining and releasing the
meshes or stiteches of the article being fabri-
cated, substantially as and for the purposes
set forth.

16. A knitting machine provided with two
groups of needles, complemental segmental

driving shaft, movable strippers or carriages,
movable web-holders, a divided ring hawnﬂ*

| needle holders for sald groups, eccentrics, a

recesses, a flanged oseilleting - toothed beard |
closing ring provided with noses or projec-

tions, rack-bars having means  adapted to
travel in grooved cams of a seetional drum

to permit of a step-by-step motion being im-

parted thereto, and means for actuating said

30

drum, Substantlally as and for the purposes

set fmth
17. A knitting maehme pxowded with nee-

dlesarranged in separa,te groups, whereof one
group 1s prowded with spring arms having
rear bits.and whereof the other is prowded
with base bits, complemental segmental nee-
dJe hoiders, movable strippers or carriages, a
sectional drum with grooved cams, rack-bars
adapted to actuatesaid strippers or carriages,
and means for imparting a step by step move-

ment to said drum and for shifting the same-

a predetermined distance, substannelly as
and for the purposes set forth..

13. In a knitting machine, a divided spring
actuated -ring prov1ded with recesses or

Il

95

grooves, an osellletmg beard closing ring pro-

vided with cams or noses reversely arranged
with respect to each other, and web- heldels
moved in a vertical d1reet10n by means of said
divided ring, substantially as and for the pur-

poses set torth.

19. A knitting machine provided with a

two-part drum loosely mounted on a shaftand

having a two-part jacket provided with cams,
ratchets connected with one end of said drum,

. reciprocating pawls and devices in virtue of
| which said pawls are caused to impart step by
step and predetermined movements to said .

drum, substentlally as and for the purposes
set forth.
20." A knitting machine prowded with a sec-

radial counterweighted spokes or ar ms and
grooved cams, spring pressed pawls adapted
to alterdately engage a ratchet of said drum,
and means for actuating said pawls, substa,n-
tially as and for the purposes set forth.
21. A knitting machine provided with two

grouips of needles needle-holders, movable

strippers or carriages, a two-part weighted
drum having triangular grooves, spring

pressed and fixed pawls connected with rateh-
etsof said drum, rack-barsprovided withrolls -

engaging said cams,devicesin virtue of which

one of sald spring pressed pawlsis adapted to

oinning of theheel and the other a movement
thereof at the beginning of the toe, the fixed

and means for operating said Web holders i in | pawls bemg adapted toimpart corresponding
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movements to said drum at the completion of |

the heel and toe portion of the stocking, sub-
Stantiallv as and for the purposes set forth.
29, A knitting machine provided with two
groups of needles, one group being fixed as to
its sogmental holder or carrier, a dram having
an annular orooved cam, a roll conuected with

- a fulcrumed lever, a homzon tal shifting rod in
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- machine, a horizontal shifting rod in pivotal
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pivotal connection with said lever, a clutch
member connected with the main driving
shaft of the machine, an eccentric loosely
mounted thereon, and an arm for preventing
rotation through friction of the eccentric, the
came being operatively connected to actuate
said group of needles fixed as to its holder,
substantially as and for the parposes set forth.

23. A knitting machine provided with fash-
ioning needles, a segmental needle - holder,
strlppers or carriages adapted to be Osclllated
by rack-bars, a sectional counter - weighted
drum pmwded with grooved cams d1spos_ed at.
substantially an acute angle to each other and
adapted to alternately opemte said strippers
or carriages step by step a predetermined dis-
tance and to permit said strippers or car-
riages to throw certain of the fashioning nee-
dleb suceessively and simultaneously intoand
out of action,substantially as and for the pur-
poses set forth.

24. A knitting machine provided with a
drum having a jacket with grooved cams, a
roller adapted to engage said cams and con-
nected with a vertical rod fulerumed to the

connection with said vertieal rod, clutch mem-
bers mounted on the main driving shaft, pro-
visions for rotating one and 1‘601[)1‘0(3&(}11]“’ the
otherofsaid member one of said clutch meni-
bers being adanted to engage a gear on said
shaft meshing with a miter-gear wheel of a ver-
tical shaft, a sinker-gear and a gear meshing
therewith mounted on the upper end of said

vertical shaft, substantially asand forthe pur-.

poses set forth.

25. A knitting machine provided with a cyl-
inder, two groups of needles, holders, a two-
partdrum having an annular grooved cam, a
roll adapted to engage therewith, a clutech
shifting mechanism actuated by sald roll,
oearing adapted to operate a sinker-cam,
strippers or carriages, rack-bars and cams
adapted to actuate said strippersor cdrriages,
substantially asand forthe purposes setforth.

26. A knitting machine provided with a
drum having an annular grooved cam, a ver-
tical lever provided with a roller, the latter
engaging said cam and said lever being con-
nected with a horizontal eluteh shifting rod, a
main driving shaft, clutech members and pro-
visions for causing the rotation of one and re-
ciprocation of the other, a gear constructed so
as to be connected with each clutech member, &
sinker-cam, sinker-gearing
gear to communwa% mtary and to and fro
movements to said sinker- cam, and means for
actuating said drum, substautml] y as and for
the purposes set forth.

‘actuated by said
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27. A knitting machine provided with &
sinker - bed having sinkers, a sinker gear
adapted to actuate said sinkers, a vertical
shaft provided at one end with a miter-gear
and at the other with a gear engaging said
sinker-gear, a bevel-gear nmuuted on the main
driving shaft and engaging the miter-gear of
said vertical shaft, a clutech movable on a
sleove mounted on the main driving shaft,
said sleeve provided with a pinion, which lat-
ter meshes with a sector-gear connected by
means of a rod and a crank with a shaft car-
rying a gear, which latter meshes with a gear
on the main drwmw shaft, whereby a I‘Gta,ry
movement of said dl‘l\?ll’l“‘bh&ft istransformed
into to and fro movement of the sinker-gear,
substantially as and for the purposes set forth.

28. A knitting machine provided with two
oroups of needlem, whereof one group 1s pro-
vided with springs having bits and whereof
the other group has babe bits, reciprocat-
ing segmental needle holders prowded with

'wmoved or recessed seats for the bits of said

needleq one of said holders having a tapering
or Slantin,, body, oscillating Stt'ippers or car-
riages with toothed perlpherles, grooved rack-
bars engaging therewith, feathered brackets
engaging the grooves of the rack bars, a sec-
tloual drum provided with grooved cams,
means connected with sald 1‘&Ck~b&1‘8 and en-

caging the grooved cams of said drum for act-
uabmn‘ Smd strippers or carriages, and means
to impart a step-by-step movement to said
drum, substantmlly as and for the purposes

set forth.
29. A knitting machine provided Wlth

| fixed needle eylmder with radial notches, twd

groups of needles, web-holders with shanks
and curved fingers, a flanged toothed beard
closing rmn- with noses, cams or projections,
a mvlded ring with complemental recesses or
grooves, springs in engagement with said di-
vided ring, and means for oscillating said

beard closing ring and elevating and depr%s-

ing said divided ring, Sanmntially as and
for the purposes set forth.

30. A knitting machine provided with nee-
dles movable in Their support, segmental nee-

dle holders therefor, eccentrics for causing

the alternate movements of said holders, strip-
pers or carriages, means for oscillating the
same comprising a sectional drum provlded
with an annular grooved cam and a clutch

-shifting mechamsm provided with means

adapted to engage said cam and to prevent
rotation throu ﬂ*h Triction of one of the needle
operating eceentrlcs, substantially as and for
the purposes set forth.

'31. A knitting machine provided with nee-
dles movable In theirgrooved support or cyl-
inder, reciprocating segmental needle hold-
ers, oscillating strippers or earriages, an oscil-
lating beard closing ring, rack-bars engaging
said strippers or carriages, a sectlonal coun-
‘ter-weighted drum provided with grooved

cams, means connected with said mek-bdrs
| and engaging said grooved cams, and means
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for actuating said drum and rack-bars for |

throwing certain of said needles into and out
of action, substantially as and for the puar-
poses set forth

32. A knitting machine provided with two
groups of needles, whereof the needles of one
group are provided with spring catches hav-

- 1n¢ bits and whereof the needles of the other
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group have base-bits, a grooved needle ¢ylin-
der, complemental reciprocating
needle holders, strippers or carriages, rack-
bars, a counter-weighted two-part drum and
means for aﬁeldmg a step by step movement

thereto, substantially as and for the purposes

set ferth. | | |

33. A Kknitting machine provided with two
groups of needles, whereof the needles of one
group are provided with springs having bits

and whereof the needles of the other group

have bits,a grooved needle cylinder, segmen-
tal needle helders or earriers, strippers or car-
riages having toothed peripheries engaging
rack-bars prowded with rolling means which
engage grooved cams or jackets of a counter-
welghted two-part drum and means for im-
parting astep-hy-step movement tosaid drum,
substantially as and for the purposes set forth.

34. A knitting machine provided with two |
plate with a dish- shaped aperture, a grooved

groups of needles, whereof the needles of the
one have springs with bits and whereof the
needles of the other have base bits, a fixed
grooved cylinder or support therefor, comple-
mental needle holders having recessed seats,
one of said holders prewded with a sld.ntmg
inner surface and both of said holders pro-

vided with a removable top-plate, substan-

. tially as and for the purposes set forth.
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‘groups of needles whereof the needles of one
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00, A knitting machine provided Wlth a
grooved needle cylmder for the reception of
needles a needle holder reelpreeeted by an
eccentric mounted on the main driving shaft,
and a clutch shifting rod provided w1th a pro-
jecting arm adapted to engage a pin con-
nected with said eccentrie, subetantlally as
and for the purposes set forth. |

56. A knitting machine provided with a
shaft, a two part weighted drum, spring
preeeed pawls eonnected with the ratchets of
said two-part drum and pawls connected with
a cross-arm which is actunated by a crank

~mounted on a shaft driven by gears from the

main driving shaft, a sprocket wheel, a chain
with a step or projection, and means for op-
erating said wheel, substantially as and fer
the purposes set fortl.

- d97. A knitting machine provided with twe

group are previded with curved springs and
bits and whereof the needles of the other
group are provided with base-bits, a fixed
grooved needle c¢ylinder, reciprocating seg-
mental needle holders, oscillating strippers
or carriages, longitudinal rack-bars provided
with rollers, a counter- weighted two-part
drum with angular eams, a sprocket-wheel
and pattern-chain with steps or projections,
a spring pressed pawl connected with each

segmental

13

part of said drum and mechanism actuated

from the main driving-shaft and adapted to
be brought into-engagement with said pawls
80 as to start the drum and to impart a step-

by-step movement-thereto so as to permit of

certain of said needles being thrownintoand
out of action, substantially asand for the pur-
poses set forth

38. A knitting machine provided with lon-
oitudinal rack- bare with grooved c¢hannels,
feathered brackets engaging therewith, roll-
ers Journaled to said rack-bars, a grooved
two-part drum, and means for imparting a
step-by-step movement thereto and to said
rack-bars, substantially as and for the pur-
poses set forth. | -

39. A knitting machine provided with nee-
dleshaving bese bits afforded a range of move-

| ment vertically in a grooved support, a com-

plemental needle holder with an inner re-
cessed or grooved seat and with a detachable
plate or rim, a driving-shaft, an eccentric
mounted thereon and provided with a pin and
a clutch-shifting mechanism provided with
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an arm adapted to engage the pin of said ec-

centrie, substantially as and for the purposes

set forth.
40. A knitting machme provided with a bed-

needle cylinder mounted therein, needles with
curved springs and bits, a cemplementel nee-
dle holder with a grooved or recessed seat and
with a slanting inner surface and oscillating
strippers or carriages adapted to disengage
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sald needles to permit said holders to rise free

thereof, substantially as and for the purposes
set fOlth |

41. A knitting machine promded with a
fixed needle cylinder having radial notchesor
slots in the top thereof and earrying a detach-
able ringformingasupport for the sinker-bed,
bars and gear, an oscillating beard closing
ring having noses adapted to engage recesses

of aspring eentrolled divided ring and to act-
| uatethesame,and web-holders engaging said

ring, subetentmlly as .?md for the purposes set

forth, . -
42. A knitting machme provided with fwo
groups of needles movable in their support,

needle holders actuated from a main driving.

shaft by means of eccentrics, oscillating strip-

pers or carriages, rack-bars, a sectlouel drum
and means for imparting a step-by-step move-
ment to said druimn and strippers or carriages,
substantially as and for the purposes set forth.
- 43, A kritting machine provided with two
groups of needles, whereof the needles of one

group have spring arms with bent ends form-
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ing bits, and whereof the needles of theother

group have lateral base bits, means for recip-
rocating the same in the direction of the
lengths thereof, a grooved needle cylinder,
a two-part counter-weighted drum having
grooved cams, rack -bars, strippers, spring
pressed pawls, oneof whichisarranged at the
end and the other near the end of the retchets

| of said drum, and fixed pawls arranwed Oppo-
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site said spring pressed pawls upon said ratch-
ets, the same beingadapted toshift said drum
different distances, spring controlled lever-
pawls,and a pattern-chain provided with pins

or projections, substantially as and for the .

purposes set forth, -
44, A knitting machine provided with two

- groups of needles, means for reciprocating the
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same in the direction of the lengths thereof,
strippers or carriages, a two - part counter-
weighted drum having grooved cams, rack-
bars provided with rollers which engage cer-
tain of said cawns, a sinker bed and sinkers, a

sinker-gear, a gear meshing therewith carried ;

by a vertical shaft journaled to the machine, a
miter-gear at the lower end of said shaft mesh-
ing with a similar gear on the main driving
shaft provided with sockets having pins
therein adapted to engage complemental sock-
ots of adjacent clutch-members on said shaft,
a pinion connected with one of said clutch
members, a sector-gear meshing with said pin-
ion and actuated from the crank-arm of a
cross-shaft provided with a gear meshing with
acomplemental gear of said drivingshaft, and
means for actuating said drum,substantially
as and for the purposes set forth.

45, A knitting machine provided with two
agroups of needles, segmental holders for re-
ciprocating the same, eccentries, a driving
shaft, oscillating strippers or carriages, rack-
bars, a two part drum with grooved cams,
rollers adapted to engage and travel in said
grooved cams, spring pressed and fixed pawls
connected with said drum, pawls pivotally
connected with a cross-arm, and means for
actuating said cross-arm, substantially as and
for the purposes set forth. | |

46. A knitting machine provided with nee-
dles movable in a channeled and notched cyl-
inder, reciprocating segmental needle holders,
oscillating strippers or carriages, rack-bars,
a spring controlled divided ring provided with
recesses, a beard closing ring provided with
noses or projections, movable web-holders en-
caging the notches of said eylinder, a sec-

‘tional drum having grooved cams, devices

adapted to engage and travel in said cams,
and means for imparting a step-by-step move-

ment tosaid drum and actuating sald devices

and strippers or carriages, substantially as
and for the purposes set forth.

47. A knitting machine provided with a
agrooved needle cylinder having two groups of
needles afforded arangeof vertical movement
therein, one group of said needles being en-
caged by a segmental needle holder and the
other group detachably connected with a seg-
mental needle holder, said holders reversely
actuated in the direction of the lengths of the
respective needles of the groups, oscillating
strippers, a two-part dram provided with
agrooved cams, and means connected with the
niain driving shaft for actuating and control-
ling said drum, substantially as and for the
purposes set forth.

48. A knitting machine provided with nee-
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dles, a fixed needle-cylinder, segmental nee-

dle holders alternately reciprocated from the
' main driving shaft, oscillating strippers or
| carriages for throwing needles into and out of

action, an oscillating beard closing ring pro-
vided with noses or projections, a divided
spring controlled ring provided with recesses,
movable web-holders and means for actuat-
ing said beard closing ring so as to engage
and disengage meshes of a web to and from
said holders, substantially asand for the pur-
poses set forth.

49, A knitting machine provided with a
fixed needle cylinder, fashioning needles pro-
vided with spring arms with bent ends form-
ing bits, a segmental needle holder therefor,
movable web-holders, strippers or carriages,

an oscillating beard closing ring with noses

or projections, a spring controlled divided
ring with recesses, a main driving-shaft pro-
vided with an eccentric,arod and a strap pro-
vided with a pivotal connection for actuating
said holder so as to impart a reciprocating
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motion thereto, a two-part drum, and means

for actuating the same, substantially as and
for the purposes set forth. | |

50. In a knitting machine, 2 fixed needle
cylinder provided with twogroupsof needles,
whereof one group is provided with spring

arms having rear bitsengaging a slanting re-

cessed segmental needle holder, and whereof
the other group of needles is provided with
lateral base bits engaging a recessed segmen-
tal needle holder, and vertical connecting

rods attached to posts of said holders and to

straps of eccentrics mounted cn amain driv-
ing shaft and adapted to impart a reeipro-

' cating motion tosaid holders,substauntially as

and for the purposes set forth.

51. A knitting machine provided with a
fixed needle cylinder, needles,segmental nee-
dle holders, strippers or carriages, means for

actuating the same through the intervention

of a two-part drum provided with grooved
cams and having means connected therewith
for imparting a step-by-step motion thereto

and to said strippers or carriageg, a sinker-

gear, sinkers, sinker-bed, means to rotate said
sinker-gear, and means to change the rotary
movement into a reciprocating movement,
substantially as and for the purposes setforth.

52. In a knitting machine, a main driving
shaft, having two cluteh members with pro-
visions for rotating one and reciprocating the

~other and both of said members being adapted

to engage and be disengaged from a miter-
gear, the latter meshing with a complemental
gear connected with a vertical shaft, said
shaft carrying a gear which meshes with the
gear of a sinker-bed, sinker-bars, said sinker
gear having a cam to actuatesaid bars, a cyl-
inder provided with needles, segmental nee-
dle holders, strippers or carriages adapted to
be operated so as to throw certain of said nee-
dles out of aection, a beard closing ring, and
means for actuating the same, substantially
as and for the purposes set forth,
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53. A knitting machine provided with nee-
dles, a notched and grooved needle-cylinder,
means for reciprocating said needles in the

~direction of the lengths thereof, a beard clos-
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ing ring provided with noses, lugs or projec-
tions reversely disposed with respect to each
other, a divided spring controlled ring having
complemental recesses or grooves, web-hold-
ers connected with said needle-cylinder and

divided spring controlled ring and the shanks

thereof detachably engaging the notches of
said eylinder, and means for oscillating said
beard closing ring and actuating said web-
holders, substantlally as and for the purposes
set forth

54. A knitting machine provided Wlth a

drum having cams, means adapted to engage
therewith and conneeted with mck-bars, a le-
ver provided with a roller at one end and at
the other end connected with a rod which is

provided with means adapted to engage cluteh

members, whereof oneis mounted on the main
driving shaft and whereof the other is mount-
ed on a sleeve loose on said shaft, a pinion se-
cured to said sleeve, a sector gear meshing
therewith and actuated from the crank-arm
of a cross-shaft provided with a gear, the lat-
ter meshing with a gear-wheel seemed tosaid
main dnvmfr-shaft a miter-gear mounted on
said main driving shaft a‘nd meshing with a
complemental gear of a vertical shaft carry-
ing at the upper end thereof a gear meshing
with a sinker-gear, a sinker-bed and sinkers,
eccentrics mounted on said driving shaft and
their accessories connected with needle-hold-
ers, needles, a needle-cylinder, strippers or
carriages controlled by said rack-bars, and
means for actuating said drum, substantially
as and for the purposes set fmt,h

55. A knitting machine prowded with a
fixed needle cynnder having a ribbed-or chan-
neled surface engaging a dish-shaped recess
in the bed-plate of the maechine, two groups
of needles,
with Sprmn* catches and whereof the other
group is provided with bits, segmental needle
a main driving .Shaft means connect-
ed therewith for reciprocating said holders,
and strippers or carriages adapted to permit
certain of sald needles to be thrown into and
out of action, substantially as a,nd for the pur-
poses set forth. -

56. A knitting machine provided Wlt:h two

groups of needles whereot one group is pro-

vided with spring arms with bits which are
adapted to permit said’bits toengage and dis-
engage a compiemental needle holder, strip-

- persor carriages adapterd to permit of certain

60

of said needles being thrown outof action, and
whereof the other group of needlesis provided
with lateral bits actuated by a holder having
actuating means, said means having provis-
ions for being thrown out of and into action, a
ring connected with said cylinder forsupport-
ing the sinker-bed carrying sinker bars and
gear, and & gear having provisions for being
connected and disconnected to and from a

whereof one group is provided

T

clutch device upon the main driving shaft of
t themachineand connected tosaid sinker-gear,

substantially asand for the purposes set forth.

o7. A kuitting machine provided with nee-
dles movably eonneeted with a fixed needle
cylinder, segmental holders for said needles,

‘means comprising clutch members for recip-

rocating said holders and needles alternately
in up and down direetions, a two-part drum
provided with angular and annular grooved

cams, rollers adapted to engage said angular

cams and connected with rack-bars, strippers
or carriages, a roller provided at one end of

a pivotal lever and engaging the cams of said

annular groove, a horizontal rod connected
with the other end of said lever and actuat-
ing said clutch members, a main driving shaft,

‘and means connected with said shaft for im-

parting motion to said drum, substantially as
and for the purposes set forth

58. A knitting machine provided Wlth a
two-partdrum havmn' a ratcheted end, a shaft
carrying a sprocket-whee], & ratchet- wheel
loose on said shaft, means for actuating said
ratchet-wheel, lever-pawls adapted to engage
the ratcheted end of said drum, fixed and
movable pawls connected with said dram, and
a chain mounted on said sprocket-wheel and

provided with lugs for shifting said movable
Subbtantlal]y as and for the purposes

pawls,
set forth |

 59. A knitting machine provided with two
oroups of needles, whereof one group 18 fixed
to a segmental holder and wheleof the other
group 1is detachably connected with a seg-

‘mental holder, a fixed needle-cylinder, strip-

pers or earria;ges, a two-part dram provided
with angular grooved cams, spring pressed
pawls connected with said druam, a lever-pawl
adapted to actuate said spring pressed pawls,
a pattern-chain, rack-bars, and means for im-
parting motion to the said lever- pawl, sub-
stantially as and for the purposes set forth.
60. A knitting machine provided with a nee-
dle cylinder, tWo groups of needles, whereot
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one group is provided with spring arms with

bent ends forming bits engaging a segmental

| holder having a recessed seat and a slanting

interior surface, and whereof the other group
is provided with bits engaging a segmental
holder, said needles being reciprocated in up
and down directions by means of eccentrics
mounted on the main driving-shaft one of said
eccentrics being clutched thereto, and means
for engaging and disengaging said eccentric

} to and from said shaft, substantm]]y as and

for the purposes set forth.
61. A knitting machine provided Wlth
fixed needle cylinder, two groups of needles,

i

120

& 125

whereof one group has spring arms with bent -

ends forming bits, and whereof the other
group 18 prowded *mth bits, said groups ot

needles being reciprocated alterndtel} in the
direction of “the lengths thereof, segmental

I30

needle-holders actuated from the main:driv- -

ing shaft, strippers or carriages oscillated at
rlght angles to the direction of movement of
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said needles for throwing one group out of ac- [ and whereof the other is provided with an-

tion, an oscillated beard closmﬂ* ring, asinker-
bed carrying a sinker-gear and sinker- bars,
and means forrotating the sameand changing
the direction of movement thereof, substan-
tially as and for the purposes set forth.

62. A knitting machine provided with a
main driving shaft, a pivotal forked lever
actuated by said shaft, a beard closing ring
provided with noses or projections, a hori-
zontal arm connected to the beard closing ring
and engaged by said lever, a sinker-bed, “sin k-
ers and smhm-rear cearing for aetuatmﬂ' said
sinker-gear comprising clutch mechanism
connected with said driving shaft, a divided
ring provided with recesses, a needle cylin-
(ler' and web-holders having shanks engaging
notches of said cylinder, subqtantmll} as and
for the purposes set forth.

- 63. A knitting machine provided with a
fixed needle cylinder, a spring controlled di-
vided ring provided with recesses reversely
disposed with respect to each other,said ring
afforded a slight range of vertical movement
an Gseillating bemd closing - ring provided
withlugsor projectionsengagingsaid recesses
and controlied by means of a vibrating arm

through the oscillations of a pivotal lever act-

uated from the main driving shaft, and web-
holders normally engaging said eylinder and
said spring controlled divided ring, substan-
tially as and for the purposes set forth.

64. A knitting machine provided with a
fixed grooved needle cylinder, two groups of
needles engaging the grooves thereof, means
for reciprocating said needles alternately in
vertical directions, oscillating strippers or
carriages for releasing certain of said needles,
adivided spring controlled ring provided with
recesses or grooves,web-holders, an oseillating
beard closing-ring provided with noses, cams
or projections,and means for oscillating said
beard closing-ring and throwing said web-
holders into and out of aection, substantially
as and for the purposes set forth.

65. A knitting machine provided with a
main driving shaft, a gear mounted thereon
and provided with internal pockets, pins in
said pockets adapted to be brought into en-
gagement with clutches on said shaft, a com-
plemental gear mounted on a vertical shaft
and meshing with said gear, said shaft carry-
ing a second gear, and a sinker-gear meshing
therewith, substantially as and for the pur-
poses set forth.

- 606. In a knitting machine, a main driving

shaft, a cluteh shifting mechanism, an arm |

projecting from the elutch shifting rod of
said mechanism, and having a recessed ex-
tremity adapted to engage a pin and an ec-
centric mounted on said shaft, substantially
as and for the purposes set forth.

67. A knitting machine provided with a
fixed needle ceylinder, a base-plate having a
tapering or dish-shaped opening therein, two
oroups of needles, whereof one 1s provided
with lower flaring springs with angular bits,

gular bits, said bits engaging segmental nee-
dle halders a main driving-shaft, eccecentries
mounted thereon and prowded ‘with straps
and connecting rods in pivotal connection

with posts of said needle-holders, oscillating

- strippers, rack-bars, a drum, :smd means for

imparting step- by-cs.tep motion thereto, sub-
stantially as and for the purposes set forth

68. A kmttmﬂ' machine provided with os-
cillating Strippers or carriages, pins engag-
ing with said strippers or carriages and with
the bed-plate of the machine to prevent dis-
placement thereof, rack-bars provided with
orooved ways, feathered brackets engaging
said ways, rollers connected with said rack-
bars, a two-part dram provided with cams, and
means forimparting motion to said drum, Sle
stantially as and for the purposes set; fc}rth

69. A knitting machine provided with a
fixed needle eylmder having top notches and
recesses in the body theleof web-holders pro-
vided with curved fingers a,nd with lateral
shanks and end projections adapted to en-
vage sald recesses and notches, a ring pro-
vided with reversely disposed recesses or
orooves, means for raising said ring, a beard
closing-ring provided with an inner flange
having teeth formed in the surface thereof
and cams, lugs or projections depending
therefrom, and means for imparting an oscil-
lating movement to said beard closing ring
substantiallyasand for the purposes set forth,

70. A knitting machine provided with a
fixed needle eylmder two groups of needles,
whereof one group has spring arins with bent
ends forming bits, which arms are adapted
to permit said bits to engage and to be disen-
gaged from their segmental holder,and where-
of the other group has base-bhits a.dapted to
engage a segmental holder, a flanged beard
closing-ring having teeth arranged around
the inner edge and one tooth thereof being
larger than the remaining teeth of said ring,
a complemental recess corresponding to the
larger tooth of said ring, and means, substan-
tially as described, for oscillating said ring
and actuating said holders, substantially as
and for the purposes set forth.

71. A knitting machine prowded with two
oroups of needles whereof one is provided
with spring eatches, needle holders therefor,
oscillating strippers or carriages, a two-part
counter-weighted drum provided with angu-
lar grooved cams and with a ratcheted end
and spring pressed pawls, a sprocket-wheel

carrying a sprocket-chain, a ratchet-wheel,
and means adapted to be brought into engage-
ment with the ratcheted end of said drum for
imparting step-by-step motion to said drum,
substantially asandforthe purposes set forth.

72. A knitting machine provided with two
groups of needles, whereof one group is pro-
vided with spring arms with bent ends form-
ing bits, both groups engaging segmental
1166(116 llolderfs alternately remprocated inthe
direction of the lengths of the needles from
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the inain driving shaft by means of -eccen- | wheel secured thereto, washers and a jam- 63

tries, a fixed grooved needle eylinder, oscil-
lating strippers or carriages connected with
rack-bars actuated by rollers adapted to
fravel in cams of a two-part weighted drum,
a sinker-bed supported from said cylinder
and provided with sinker-bars, sinker-gear,
and meansfor actuating said sinker-gear, sub-
stantially as and for the purposes set forth.

73. A knitting machine provided with a

drum having spring pressed pawls .limited as
to their range of movement by means of pins,

a sprocket-wheel mounted on the drum shaft

and carrying a sprocket-chain with steps or
projections, and lever-pawls adapted to be
brought into engagement with the ratcheted
end of said drum and with the spring pressed
pawls, substantially as and for the purposes
set forth. :

74. A knitting machine provided with a di-
vided ring having pins projecting therefrom,
a sinker-ped with a depending extension pro-
vided with recesses or slots for the reception
of the pins of said ring, and means for elevat-
ing and depressing said ring, substantially as
and for the purposes set forth.

75. A knitting machine provided with nee-

dles, a fixed grooved needle cylinder, recipro-

cating segmental needle holders or carriers,
a spring controlled divided ring with pro-
jecting pins and recesses or grooves, 4 sinker-
bed with a projecting slotted frame adapted
for the reception of the pins of said ring, a
sinker-gear and bars, a beard closing-ring pro-
vided with noses, lugs or projections, mov-

able web-holdersactunated by said spring con-

trolled ring, a cam mounted on the main driv-
ing shaft and connected with a cluteh, a lever
limited as to itsrange of movement by means
of pins and causing the movement of said
beard closing-ring and actuated by said cam,
substantially as for the purposes set forth.
76. In a knitting machine, a divided drum

- provided with a jacket with grooved cams for
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the reception of travelers, said drum being
provided with spokes and weighted arms pro-
jecting from the divided hubs thereof, sub-
stantially as and for the purposes set forth.
77. 1n a knitting machine, a divided drum
provided with a jacket with grooves or re-
cesses formed therein, sald drum having a
divided hub, with spokes and weighted arms
and a distance-piece between the members of
said hub, substantially as and for the pur-
poses set.forth, | | |
78. A knitting machine provided with a
shaft having a threaded end, a divided drum
with a two-part jacket having grooves or re-
cesses formed therein, a divided hub inte-

. 82. A knitting machine

nut applied to the threaded portion of said
shaft, substantially as set forth.

79. A knitting machine provided with a
counter weighted two-part dram mounted on
a shaft and having divided hubs with a dis-
tance piece and provided with a grooved
jacket, strippers or carriages, means adapted
to engage and travel in the grooves of said
jacket carried by rack-bars for actunating said
strippers or carriages, and means forimpart-
Ing step-by-step movement to said drum, sub-
stantially as and for the purposes set forth.
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80. A knitting machine provided with fash-

ioning needles having spring arms with bits,
a segmental reciprocating needle holder or
carrier actuated by an eccentric provided
with a strap and connecting rod, a main driv-
ing-shaft, movable strippers, rack-bars with
travelers, a counter weighted drum with a
flanged ratcheted end, a jackethaving grooves
formed therein, lever-pawls, fixed and spring
pressed pawls connected with the ratcheted
end of said drum, and a pattern chain hav-
ing lugsadapted to engage said spring pressed
pawls, substantially as and for the purposes
set forth. o |

81. A knitting machine provided with a di-

vided drum having a flanged ratcheted end,
slotted pawls pivoted to said drum, springs

engaging said pawls, a pattern chain with
lugs, spring controlled pawls connected with
a pivotal eross-arm, and means for actuating
said cross-arm, substantiaily as and for the
purposes set torth. |
provided with a
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drum having grooved camsand a flanged end -

with teeth, spring controlled pawls connected
with a pivotal cross-arm, one of said pawls
provided with a recessed surface, a pin lo-
cated in the path thereof, spring pressed
pawls pivotally connected withsaid drum and
limited as to their range of movement by
means of pins, a pattern-chain provided with
Ings for actuating said pawls, and means for
actuating said cross-arm, substantially asand
for the purposes set forth.

83. A knitting machine provided with a
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drum having a ratchet, slotted spring pressed -

pawls connected with said drum, pins engag-
ing the slotted portions of said pawls tolimit

the range of movement thereof, a main driv-

ing shaft, lever-pawls operated from a crank-

‘shaft actuated from said main driving shaft,

a sprocket wheel and a chain provided with
steps or lugs, substantially as and for the
purposes set forth. “

In testimony whereof I have hereunto set
my signature in the presence of two subscrib-

grally connected with sald drum and pro- | ing witnesses.

vided with radial arms having weights con- |

- nected therewith, a distance-piece between

‘the members of said divided hub, a sprocket-
wheel with a step-like hub having a ratchet- |

EMIL J. FRANCK.
Witnesses: L | |
THOMAS M. SMITH, S
RICHARD C. MAXWELL, -
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