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SIDNEY W PARK AND EDGAR S ELLS OF TROY NEW Y’ORK

IMPROVEMENT IN ROTARY KNITTING MACHINES

- J.

Spemﬁea.tlen formmg part of Ietters Petent Ne 15 492 de.ted August 5 1856 o r

To aZZ whom it ma,y concern: ] were opened at one place and then sJ 1ead out
‘Be it known that we, SIDNEY W. PARK and’| straig ght, the sets being of different. iamaters
EDGAR 8. ELLS, both of Troy, in the cm}nty of 1 and placed together eccentrically, the nee-
Rensselaer and State of New York, have | dles of both series fixed. and, the web, drawn_
jointly invented. certain new and useful Im- | off through the small series. Fig. 14 i8 &
provements in Rotary Kn itting-Machines for | “straightened ” elevation of the outsideof the
Maxing Ribbed Work; and we do hereby de- two series of needles, the sets being of differ-
clare that the fellewmg ig a full, ciear, and | ent dlametere and eccentmc the needles of
exact description of the construction and op- | the small seriessliding and those of the large
eration of the samne, reference being had to] set sta.tmna—.ry and the web drawn off through
the annexed drawings, making a part ef this | the large series. Fig. 15 is another etra.wht--
 specification. |
- Instead of empleymw tocrether an annular
and a radial series of hoeked needlesin knit-
- ting common tubular ribbed work, we employ -
two annular series of such needlee, the barbs
of the needles of edch series being turned
outward and the two series so arranged to-
gether that the needles of one set are along-j_
side and parallel and point in the eppeelte'[
direction to those of the other. seriés; but
these two series may be of equsl or of ehghtly
different diameters, and may be coneentric or
a little eccentric to each other, and the nee-
dles of either one or of both ef the sets may
slide endwise or be immovable in' their re-
spective cylinders, and the knit fabric may
be drawn off through either the Iarg*e or the
small series of needlﬂe . |
In the annexed dmwmge Fw'ure 1is an |
elevation of ons side of our Improved ma-
chine, the needles of each series being sta- |
tmn&rv The series of different diameters
are ple,ced eccentrically together, and the
knit fabric drawn off tiﬂreugh the large. se- '

ries of needles, the two sets being of different
diameters-and concentric, the needles of .the
large series sliding and those of the egmll set
fixed, and the web drawn off through.the
.' large series. Fig, 16.is also a straightened
elevation: of the euts1de of the two. series of
needles, the two series: being of equal diame-
ter and concentric and the needles of: both
sets sliding.: Fig. 17 is a plan of. the two se--
ries of needles, the sets being of different di-
ameters and cencentrle -Fig.1Bigalso a plan
of the two series of needles, th-y. being of
equal diameter. and- concentric; and Fig. 19
is’an incomplete sectional elevatlon of our
improved machine,.the two series-of needles
being of equal diameter: and coneentme the
needles of both sets sliding. . -
 The same letters refer to lika parts in all the
figures, and the directions of motion of the-
par ts are indicated by the arrows thereon.-
‘We will first particularly describe the eon-
struction and operation of our lmproved ma-
chine when the two annular series of- needles

ries. Fig. 2 is a horizontal section at and | arc of different diameters and placed eccen- -
plan of the parts below the line Y Y’ of Fig. 1. | trically together and the needles-of both re-
‘Fig. 3is an incomplete vertical section of our Velvmg series stationary, the knit fabric be-
lil’lpi“OVGd maehme, as shown in E‘lg 1 at the ’ ing drawn off through the large: eerles, and .
line Z Z’in Fig. 2, and an elevationof the in-] in cmch desellpuen ehall only. refer to- Ews

terior on the_ nﬂhtﬂhaw side of said line. | 1, °,3,4,5,6,7,8,9,10, and 11.. ,

Kigs. 4,5,6,7, 8, “and 9 are elevations of the 1 1 *s the bed-pleee for all the palte L is'a
outeide of saeh suceessive portions of the two | toothed wheel fastened to or forming a part
series of needles of Figs. 1,2, and 3 as. are | of the hollow needle-block: P, to w 111ch the',
not ehewn in Fig. 1. Fig. 10 is ‘a projection | needles cc,: whwh compose the large series,

of a ring which we e*nplos to hold the needles | are attached.- Tkis cylindrical needle-bloek
in place on the cylindrical needle-blocks. | P bears upon the shoulder W' of the bed-
Flge 11 and 12 are plans of a part of the nee- | piece and turnsaround the stationary hollow
dle-blocks with the ring shown in. Fig. 10 ap- | stud or eylmder K’, which latteris madeé hol-
plied theroto. F.g.13isa stre:ghtened cle- | low for the web X (seen in blue lines) to pass

vation of the outside of the two annular se- | through and is fastened to-or forms a part-ef
ries ef needles, a9, if the two Jnef-':dle-aeyh1tndereE the bed—plece I The roller V held by the*"

‘| ened elevation of the outside of the twe se-
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support U’, Keeps -the needle'-cyli'nder &

against the shoulder W. “The hookelneedles

¢ ¢ are arranged upon the cylinder or ring P
parallel to its axls at equal distapces apart,
with their barbs turned outward an& the ends
of the needles all projecting equally -and

N about twice the length of their barbs beyond |
its top edge, s0 as to form a concentric ring

of needles like that most generally employed
in rotary machines for knitting plain work.
The needles are secured in place on the nee-
dle-block P in any suitable manner;as by the

common mode of “leading” and holding by
‘¢lamp-plates, or, better, by inserting the bent._

butt-ends of the needles into holes p’ and the

‘bodies in- longitudinal grooves o’ o/ in the
‘needle-block P, and there securing them by

the clamp-plates R, or, more conveniently,
by the sliding ring A, tho construction and
advantageous use of which will be héereinaf-
ter fully set forth. This series of needles ¢ ¢

we call the “first” set; and as the web is drawn
~off through it tlie rows of stitches which pro-

Ject on the outside of the tubular web are

made on this series.

I.” is a wheel of the same size and number

of teeth as the wheel L, and is fastened to or |

forms & part of the cylindrical block O, to
which the needles d d, which compose the

smaller series, are fastened. The ncedle-
‘block O turns smoothly on the lower part of

the stationary spindle K, being kept in place

~ thereon by the shoulder W’ and a ‘eollet V’

and screw v, or in some other suitable man-

‘ner. The needles d d are fastened to the
. block O with their barbs turned outward and
otherwise in the same form and manner as

the needles c ¢ to the block P, and the eon-
centric ring of needles thus formmed extends

below the lower edge of the block O about |

the same distance that the needles ¢ ¢ project

~above the top of the block P. The series of

needles d d may be aboutone-eighth of an inch
less in diameter than the series ¢ ¢’in knitting
coarse woolen stocking work; but this differ-
ence must vary according to the closeness and
fineness of the fabric to be made. "I'his se-
riesof needles d d we call the “second ” series
or set, and the rows of stitches which project
on theinside of the web are formed thereon.
The spindie K is supported at J’” in the arm
J’ of the post J in such manner that the axis
of motion of the second set of needles « (
shall be parallel to that of the first set, and so
that the second set can be arranged concen-
tric with the first, or eccentric therewith to
any desired small extent, the degree of cccen-

tricity allowable being limited by the fine-

ness and closeness of the fabric to be made.
In the drawings, Fie. 2, the two scries are
about as fareccentric as is allowable in kuit-
ting coarse woolen stocking-v. % The sce-

ond series of needles is also sev Ly sitding the

spindie Ik and clamping itin its socket at 477
at such distance from the first set that the
nteedles of the second set, pointing in the op-

- posite direction to those of the first, lap along-

spect in Fig. 2.

e

side those of the first set about one-eighth of
an inch more than the length of a needle barb
or hook.” -~ . . o
M is the driving-shaft arranged parallel to
the axes of the needle-cylinders and sgp-
ported by the bed-piece-1 and arm J’.
N N’ are wheels of equal diameter and

pumber of teceth fastened to the shaft M and
~geared with the wheels L. L7, so that the first

and second sets of needlesare surelyrevolved
simultaneously togéther with exactness. The
wheel N’ is made adjustable on M, so that
the needles of the second set can be conven-
lently set between or opposite those of the.
first set at any desired point.- The two sets
of needles are arranged properly in this re-

We will now proceed to describe the con-
struction and arrangement of the appliances
used in connection with these combined sets
of needles. - |

K 18 a common sinker-wheel supported in
an adjustable manner, as usual in rotary

| knitting-machines, upon the post T. This

sinker carries the yarn z (seen in reddish-
yellow lines) under the barbs and to thefends
of the first series of needles ¢ ¢, leaving ehough
yarn to form new loops on both sets. (See
Ifigs. 2 and 9.) 'The sinker K is placed where
the needles of the inner series are nearly op-

posite those of the outer set, so that the blades

of the sinker can act with the gréatest free-
dom, and a little before the place where the
two series are nearest together.

B 1s anordinary fixed cam-presser mounted
on the post i to depress the barbs of the first -
set of needles ¢ c. o |

(x 18 a thin common cam-presser supported
on the post 1% placed after the presser FFand
arranged between the two series of needles
to depress the barbs of the second set.

D) 1s a web-guide fasteaed to the bed-piece

- ov to the hollow stud K’ and arranged close

to the 1nside of the inner or second set of
needles, but outside the web as it is drawn off.
Thig web-guide acts in opposition to the ten-
sion on the knlt fabric, and is so formed and
arranged as to first so slide the web as to cast
oft the old loops ¥ v (seen in carmine-red
lines) from the outer series of needles ¢ ¢, as
seen in Kigs. 1 and 4, and then so as to carry
the old loops ¥ yof the second set of needles
above or past the yarn z, as seen in Figs. 4
and 5, and, finally, so as to keep the old loops

- of the inner sevies of needles abovethe points

of the barbs ) j of these needles while or at
the tune the yaru for the new loops is passing

| under these barbs preparatory to their de-

pression by the cam G. |

b isacam fastened to the plate or cellet V'
to spring the ends of the second set of nee-
dles outward at the tire the old loops thereon
commence rising, in order to insure the pas-
sage of all the old cast-off stitches up on the
tnside of the inner set of needles. The two
series of needles should be near together at the
place where the web begins to rise, so that
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the web will draw hard on the inner set of ¥ around the yarn z

needles. to also help bring their old cast-off
stitches to the inside of the,h ends before the
loeps thercof begin to rise. We also gener-
ally draw 1 the we 2l tight just befom 1{ bf‘ﬂ'ma
to riss by means of the lobe bof BB in con-

neetion with 1111{3 clevated part & of D, so that

the old loops of the second set of needles shall
be surely at the ends of the needles before
and at the time these loops begin to rise;
also the needles of thesecond set should not be
opposite to but should alternate with those

of the first set where the web ‘begins to rise,

so that the stitches-of the outer sot shall cer-
tainly not interfere with the needle 28 of the
inneyr series as the web rises. -

C is'a thin guide or sinker-blade arran ﬂ'ed
immediately i in front of and in connection
with the presser G and so near to the needles
of the inner series that the points of their
barbs y ; ‘-lltl(, along the outside of it, as seen
i l‘l“S 2 and 5, In order to insure the pas-

SACEe of the yarn which is to form the new
| loup% under the barbs of the needles of the sec-
~ond series before they reach the presser G.
1L is a common “cast-oft ™ wheel mounted

in an adjustable manner; as usual, upon the

post U to help cast off the old %tltchm from
the second set of needles when the tension on
the web 15 Insafficient therefor. The web is
drawn off aud the proper tension attained
thereon for kuitting evenly, either by hang-
ing a welght in tluJ common manner to fhe
1(,&1*01\*111[:_ web as 1t extends from the ma-
chine, or by such combined tesnsion- rollers

and thLe-llp mechansms as are now in use.

|

e

W

- e

in the ends of these nee-
dles, ti.13 completing the new loops of the
first set. After this the looped yarn in the
ends of the first set is drawn tight Ly the
web being carrvied gtill higher by the-guide

' D, in order to draw the yarn close to the n{e-

dies of the second set, and also to cause the
01(1 loops on the %econd set to slide above or
5t the yarn before this yarn passes undér
ﬂm barbs of the secondset. Next, the points
of the barbs of the needles of the second:set
pass along the outside of the thin sinker C,
and the looped yarn where it extends from
around the needles of the first set through
their last cast-off stitches or loops to alonn
the ouiside of the needles of thie second set
13 pressed down Dby this sinker, so that the
yarn is certainly under the balbs of the nee-
dles of the second set when these barbs ar-
rive at the cam-presser G, while the old loops
of the second set are yet held up above the
points of these barbs by the action of the
cuide D on the web, whereupon. these barbs
are depressed by the cam G, and the guide D
allows the tension on the web to slide these.

- old loops outside the barbs and to cast thern

off around the varn now in the ends 91 the 3¢
needles, thus cmnpletmn the new loops of «he

' second series of needles, the cast-off whee:l I

being used in knitting small tubes wher re-

Cguired to insure this casting-off of the oid

- ouE ey, ol R s e e e L e m mw

After the loops of the web have been prop-
erly put or formed on the needles by hand |

and the continuous yarn = douneeted there-
with and a welghtora draw-olf mﬂc]mnmu al-
tached to the web, on turning the shaft M in

the direction of the arrow thercen the suce- !
various parts of the

- eessive operation of the
machine 1s as follows, to wit: As the two se-
ries of ncedles ammlt icously revolve to-
egether in the dlwvuml indicated by thelr ar-
rows, the yarn z is first fod Ly tlle me(“-*! I
undm thoe l).:Lll}b and to the ends of the noee-
dles of the first sertes, leaving enoeugls yarn
Letween these nomllvs rmtsnle the smunﬂ SE-
ries to form new loops on both sefs.  "T'he old

loops on the needles of the second set are !
then drawn tight into the ends of these nee-

dies by thvy.-mi acetion on the web of the lobe
O of the cain I and the part kool D, provided
tire general tension on the web is not AIWays
s:uﬂment to insure thisvesult,  Then the w eb
immediately begins to rise on the cuide 1),
at which time the cam I, if unprowu spr 1110‘5
out the ends of the needles of the second HCE
to fully insure the passage of all their old
cast-oll toops upon the inner side of these nee-
‘dles.  Next, before the old loopson the first set
of needles uwet the barbs thereof, these barbs
are depressed by the cam I, so that as the
web rises to the ends of I}h{;":':u(, needles these |

el R rmde oyt em bR

R

i

frie
| z_ﬂ,.mhes of both or of eithoer of the sets slide

long ,_.nubs shall be farenough above

loops.  Then the needles
the yarn, |

Instead of cansing tlie needles of the see-
ond set to lap Etl()ll”“wlde those of the first so
far that the points of the barbs of the sccond

lT.i.-l |
set are below the ends of the necdles of the

are agam readsy” fo 5

first set, as shown in the drawings, the needles

of the second set may havolounel barbs than
those +f the first, so that the points ot these
the ends
of the needles of the first set for a presser

piaced above the ends of the first set to aet
thereon at the samed time that the ends of the
needles of the second set are bélow thie points
of the barbs of the first, or the lengths
of the barbs of the two sets of needles miay
be equal, and the points of the barbs of cach

- set extend a litfle bey ond the ends of the

“other set if the web is {h'.-.m 11 down tight and
the barbs of the first set are depressed before
the web begins to rise. We prefer to thus
arrange tlle paints of the barbs of the seeond
sel dbm* the ends of the needles of the first
when the two series of ‘stdilolml v ]100(”(}"« are
equal 1n diameter. | )
The parts which, according to our inven-
tion must necessarily be combined with the
twvo annular sets of hooked necedles to knit
ribbed work, whethier the sets'are of equal
or Liiim*ﬂ-nt dmnm‘“eh or are placed coneen-
1 eceentrie to deu}t‘lel ol whethor the

or ave stationary, or whether the kuit fabrie
is drawn off through ov the yarn tivst fed to

\
citheyr set of nuedles are the sinkcr E ov its

old loops are =lid over the barbs and cast oﬁ L eauivalent, the presser 1 or its cyuiv alenl,
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the presser (roov its equivflent, and the web-
cuide D or its equivalent. |

To avoitl misapprehension, we will state

that we here consider any device, arrange-
ment of parts, or use of means by which the
yarn for the new loops ean be carried ov left
ander the barbs of cither set at the proper
time and place and insuitabie quantity asan
equivalent of the sinker I For instance, 1n-
stead of using a sinker-wheel, a deviee may
cenerally be cwmployed which continually
takes up the yarn within itse and leaves 1t
crimped under the barbs, or, when the nee-
dles slide, the yarn may sometimes he sunk
between the needles by a wheel, whieh has
thin Llades arranged paralel to iis axis of
motion, the needics being slid endwise to
draw the barbs over the yarn while the yarn
is sunk by the blades, or sometines the yarn
niay be first drawn in front of the barbs
close to the bodies of the necdles and then
“gunk” and carvied undev the barbs by mov-
able Dlades, or, if the needles slide, by sia-
tionary sinkers or SLopsg and by equivaients
of the pressers Fand Gand web-guide D, we
here mean any deviees which shali fulfill the
respective offices of these parts.

The arrangements of the sinker ¢, jn con-

nection with the pressor of the second set of
necdles, and the cam B, 19 spring out the
cnds of the ncedles of the sceoud set, as de-
seribed, are each cenerally of more or less
Llaportance, in gecuring the very best oper-
“ation of the machine, according as the nee-
dles of the sets slicle or arce fixed, or as the sets
are of equal or different diameters, or ave ¢c-
centric or conecentric with each otherT 7
The operation of our improved machine,
whesr the needles (d d of the sceond set slide
and those of the first set are stationary, 18
shown by Fig. 14, the web being drawn oft
through the first set of needles ¢ ¢ in the di-
rection pointed by the arrow r.
fed by the sinker E under the Darbs
first set of needles. ‘
by the partsband k. The ends of the needles
4 d are pressed outward by the cam B. The
barbs of the outer set of ncedles are depressed
by the cam F, and the web 1s raised by the
cuide D, so as 1o cast off the old loops of the
first set and to carry the old loops of the sec-
ond set above the yarn, all as when the tee-
dles of both sets are stationary.
old loops of the second set ol needles have
passed above the yarn, the needles of thesec-

ond set rise, so as to keep the points of their

“barbs opposite the space which 1s between
the old loops and the yarn until this space is
as large as it can well be made, when the
barbs of the sccond set ave pressetd by the
eam G, acting on the points of the barbs where
they extend above the ends of the necedles ot
the first set, whereupon the cuide D allows
the tension on.the web to draw down and

cast off the old loops of the second set, a cast-.

off wheel II being used, when necessary, to
‘nsure this result, and the needles o  slide

“the cam D raises the web still higher andet

The yarn 18
of the
The web is drawn tight

When the

down until the points of theirbarbs&re about

onec-cichth of an inch below the cnds of the .

needles ¢ ¢, when -the needles are ready for
the yarn again. |

In Fig. 14 the two sets of needles are placed
cecentrically together; but the operation is
substantially the same, whether the series aro
of different diameters and concentric or ec-
centrie, or are of equal diameters.

I'he operation, when the necdles of the first

“set slide and those of the sccond arc fixed, is

shown by Fig. 15, the web being dreawn off
through the first set in the direction pointed
by thelarrow 2. In this case the yarn Is fed,
as usual, upon the first set of needles c ¢,

“when the web hangs at the ends of the needles

of the second set. Then the barbsof the first

set are depressed by the cam IF, and these

needles slide down until the points of their
Darbs have passed under and beyond the old
loops thereon.  Then the web is drawn tight,
it Leneficial, and the second seét of needles
sprung outward; and the cam D raises the
wel) 8o as to cast off the old loops of the first
cot and to ecarry the old loops of the second
sot above the varn, all in the same manner as
when the needles of both sets arefixed. Then.

Ao
first set of needles slide up with but a little
helow the web, nntil the yarn is drawn tight
and passes above the points of the barbs of
the second set.  Then the presser G acts on
the points of the barbs of the sccond set, where

they extend above the ends of vhe needles of

the first, and the guide D allows the tension
of the web to slide down and cast off the old
loops of the second set, the needles of the

first alyo sliding down inadvance of the web,

and the cast-off wheel 1 being employed
whenever beneficialin casting off the old loops
of the sceond set, whereupon the needles of
the first set assume their position for receiv-
ing the yarn again. S :

FFig. 16 shows the operation when the nee-
dles of both seis slide, the web being drawn
oft in the divection pointed. by the arvow 1=,
In such case the yarn is first fed under the
Larbs of the needles e ¢ of the first set when
the old loops arce below the points of thetr
harbs. Then the harbs of the needlesccare
pressed and these needles slide down, while
the cuide D sustains the web until their old
loops are cast off aud the yarn is drawndown
tight below the old loops of the second set;
the needles « « being then slid down, so that
the points of their barbs are below the yarn.

"Then the needles of the second set pises until

the points of their barbs are opposite the
space which is between the old loops thereof
aund the new varn, when these barbs ave
pressed by the cam ¢, Then the needles o d

of the second set rise naitil their old lovps are
east off and then deseend hefore the yarn is

again fed to the needies.  When bothosets of
necdles slide, the cuide D may be made of a
continuous, uniform height, and may he fast-

oned to or form a part of the needle-block D,
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as in Fig. 19,the guide D being notched on
its:edge to allow'the needles of the second set:
<te pass . through, if: the sets are of different
diameters or areéecentri¢ with each other:
- W contemplate the use -of other forms of
“sinker than'the wheel E, and-other pressers

“than: the cams IF-G, {as the "rotary -toothed.

presser ¢, Fig.17,) whenever such other kind
of sinker or prossers shallk-be best adapted to
any desired particular arrangement of:the

{wo.annular seriesof needles.: - Whenthe two -

series of needlesare arranged concentric with
cach other, as many sets of appliances,each set
consisting of a sinker, two pressers,and a web-
auide D,.can be employed as there is room for
iitthe circumference of the needle-cylinders,so
-that according to the size of these cylinders,
two, three,four, or moresthreads of yarncan be
fed to the needles at the same time, thereby.
proportionately increasing the productiveness
of the machine. Sinee the guide D always
acts to slide or retain the web in opposition

to the teusion of the web, when the knit fab- |
rie is drawn off through the second-series of |

needles the tension  of  the web will do’ what
was done by the web-guide,and the web-guide
will fulfill the part.which the: tension on the
web performed - when the web was drawn oft
through the first series; This converse action
of the tension of the web and the web-guide:
D) issshown by [fig. 13, where the needles of

both sets are fixeéd and the web is drawn off
through the sccond series of needles d d in

the direction pointed by the arvow ¢. In
this case the web-guide D is of course fast-
ened to the hollow support-which the needle-
block for the second series of meedles d d
must now have. In operation the guide D
first holds the web down. to the lower ends of
the needles d o while the yarn is fed under
the barbs of the first setc¢ ¢. Then the barbs

of the needles of the first'set are pressed by

the eam I, and the guide D allows the ten-
sion of the web to-slide their old loops over,
these barbs and oft the needles, a cast-off

wheel 11 being employed; if desirable, to in=:

sure this result. Then the yarn z is pushed
down by the sinkerCteinsure the separation
of the yarn from the old loops of the second,
and thereby the passage of the yarn under
the barbs of this second set; while these old
loops remain above the pointsof these barbs,
- whereupon thesce barbs are pressed by the

“cam G, .and the guide D presses down on the
web, causing the old loops of the second set
to slide over the barbs and off the needles.
Then the needles dwre again ready for the yarn.
The yarn can, though sometimes with much
difficulty, be at first. fed under the barbs ox

the sceond set of needles, the yarn surround-

ine the first set; but we generally prefer to

Afirst feed the yarn under the barbs of the

needles ¢ ¢ of the first set, as shown in the
drawings. When the yarn is at first fed to
the second set of needles, the form of the
guide D and the movements of the sliding

needles must of eourse: bevaried to.meet-the
requircments of the machine it sueh case. !
. The needles. may be madeto slide in the

needle-blocks endwise: in.any suitable man-

ner. - Theconstruction whicl we preferis:to
cut radial slots 7 I through the lower part of

the block P and through:the upper:part of
the block O, and longitudinal grooves: a .0,

equal in depth to the diameter of a needle or
‘the width-of a slot [, from the slots [{to the
rim of . the :needle-bloeks,: (see Figs. 12 and

19,) then bend down the buth-ends of the
needles at right angles to the bodics, and
place the bodies within the grooves o - and

the bent ends- through the slots [/, 80 as:to

project on: the inside of -the hollow noedle-

‘bloeks within the stationary cam-grooves.p p,
‘which latter are -shapeéd to give the desired
sliding movements to the needles as the nee- -

dle-blocks revolve, the needles being held in
place so as to slide freely and accurately in

‘the groovesooandslots ! LBy external elamp- .

plates, or: more: conveniently -'by__;t_;hc sliding
ring A, having a part ¢ movable,’ the con-

‘struction and advantageous arrangc mengtof
“whieh ring we will now describe. - &
. By thé: common mode of holding ncedles

on- cylindrieal bloecks by clamp-plates when

a single needle. breaks in knitting, several
otherneedles mustheloosened so as to become

more or less displaced in:removing the old"
and inserting .a new needle; thercby oc-

casioning vexatious delay. . T'o avold thisin-
convenience, we provide a civceularring A,

smooth on the insido and of such diameter
as will- just allow the ring to surround.the .
noedles when arranged on the needle-block. ™
We secure~this ring so that it can be slid
around, hack or forwawrd on the needles by

forming a flange f on the ring to slide within

ouides ¢ ¢, fastened to the needle-biock, ov
in any other suitable manner.  We also make

a part ¢ of the ringcasily removable by mak-
ing longitudinal grooves in the sides’ of this

part to fit tongues in the ring and arrau sing
a spring-catch e upon the part « to hook mto

‘the noteh €’ or this piece may benicely fitted

and seeared to the ring in any other suitable -
manner. . Now when a needle breaks the op-
erative slides the ring A so that the part o
is over that ncedle, then slips out the picce
@, which liberates only the broken needle,
which needle he displaces by a new oune and
replaces the part «. It is not essential to the
suceessful application of the ring A\ that the.
necdles should be kept inplace by the grooves
o o’ and holes p’ p’, or slots [ for the nee-
dles may be properly retained in place by
other known means; but.we prefer to employ
the grooved and drilled or slotted needie-

‘blocks.

We are aware that insomerotary knitting-
machines heretofore made a part of a sta-
tionary cam-ring which holds aud slides the

necdlesof a radial series in a revolving needle-

block is made adjustable, so that while any
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needle of the series is removed the rest will
‘be held in place, and we know that in other
Lmttmtr-ma,chmes a part of a stationary camn-
ring which is employed to slide and keep in
pla.ee the needles of a revolving annularseries
is ‘also made movable for a like purpose; but
our mode of holding the needles of an annular
series in place o that any one needle can be
removed without in any manner disturbing
any other needles of the series, is distinet from
such devices. - Itis essential to our mode that
the ring A shall revolve with the set of needles
if the set revolves in knitting or remain sta-
ticnary with the series of needle&, if apphed
~ to’a non-revolving set, and hence the.ring A
cannot form a part of or be fixed to any cam-
ring which may be employed to slide the
needles- and it will be observed thaf by our
mode we not only avoid the great friction
which must exist between a'revolving annu-
lar series of needles and a stationary holding-
1mg, but that on breaking orbendinga needle_
in knitting, nomatterin What position the ma-
chine is stopped, the ring A, as arranged by us,
can at once be slid a,round so that the movable
part a shall be over the needle which must be

removed Wlth(}l]t in thus turning the ring on |-

the needles, mOVInwanyof theminany manner
whatever, whereas when a stationary ring en-
“eircles and holds a revotving series of needles
in place, if the machine 18 stopped as usual,

only that one needle which happens to be op-
posite to the movable part of the holding-ring
can be removed, and as the needle ‘Wthh
must be removed will not generally be-oppo-
site to this movable part, the whole series of
needles must be again turned until the de-
fective needle 1s broufrht under this adjust-

of the needles may be inconvenient and often
increase the damage occasioned by the de-
foctive needle. Evenif the holding cam-ring
hitherto employed could be unnxed and slid
-around on the neédles, yet this turning of the

cam-ring would slide the needles endwne in

places where they should not be slid, and
would perhaps do as much damage as would

be oceasioned by tummﬂ' the - whole set of |

- needles.

In forming the annular sets of needle::. 1t is |
‘1ot essential that the needles of either set
should be arranged exaet;ly parallel w1th thew

ro
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Xes, 101 the hooked ends of the needles of
cither of the sets or of both seis may gener-
ally either converge toward or diverge from
the lines of the axes of the series a few de-
orees and yet operate as herein deseribed.
Instead of revolving the two annular sets
of needles and having :-3,11 the appliances used
therewith stationary, as hereinbefore de-

scribed, the two sets of necedles may be sta-
tionary “while these appliances, with the bob- -
bin, travel alohg the ncedles, the second set

'bemq Bupportcd on & l‘evolvmg eccentric

shaft when the two sets are not concentric;
but we prefer to.have the two ysets of needhn

‘revolve and their appurtenances stationary.

By employing together two annular series
of hooked needles Sma,ller-mbbed work-tubes
can be knit than when a radial and an annu-

lar series of hooked needles are used together.

We claim as our invention, and desire to
secure by Letters Patent—

1. Cothbining together two annular serics
of hooked needles with a sinker, two pressers,
and a web-guide D orits equiv: Llent suﬂbqtanﬁ-
tially as herem set forth, for use in the pro-
duction of ribbed work, as specified.,

9, The manner of arranging the two annu-
lar sets of needles in relation to each other—
that is, arranging them together so that the
hooked ends of the needles of one set are par-
allel or nearly parallel with , alongside of, and
pointed in the opposite direction to nhos;e of
the other series; as herein set forth.
3. Theimprovement of a,rmnﬂ'mfrthe sinker

C, substantially as herein deqcnbed to in-

crease the distance between the yarn and the

old loops of the second set of ncodles just be-

.fme the barbs of these needles are pressed.
able portion, and this “additional movement _'

. "The 1mpr0vement of arranging the cam -

_L so as to spring out the ends of the second
set of needles, substantially as deaembed for
_-the purpose c;p.t=,~..<31fie(1

. The1lmprovement of hohlmﬂ' the needles

'of a-m annular series in place on the orooved

needle-block or its eqmva,lent by the ring A.
constructed, ananrret ‘and 01’)61‘It1]1£," as . set

forth.
| JSIDNEY V. PARI{.
o - EPDGAR S. ELLS.
Withesses: o '
JOHN -MORAN,

A. F. PARK.
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