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’_UNITE;D ‘STATES

’PATENT OFFICE."

SIDNEY W PARK AND EDGAR S. ELLS OF TROY NEW Y'ORK',_‘

IMPROVEMENT IN ROTARY KNITTlNG MACHINES

- 'Speciﬁcaﬁon £ormihg1parﬁ 'o£'~l'.ietters'Pa.tent No. '15;492, da.bed 'A‘ugust f_i', 1856.' A

To all whom it may concern:

Be it known that we, SIDNEY W. PARK and”.
EDGAR 8. ELLS, both of Troy, in the coynty of

Rensselaer and State of New York, have
jointly invented certain new and useful Im-
proveinents in Rotary Knitting-Machines for
Maxing Ribbed Work; and we do hereby de-
clare that the followmg is a full, clear; and
exact deseription of the construction and op-

eration of the saime, reference being had to:
the annexed drawings, making a part of this

specification.
Instead of employmv totrether an annular
and. a radial series of hooked needles in knit-

- ting common tubular ribbed work, we employ -

two annular series of such needles, the barbs
of the needles of each series being turned

outward and the two series so arranged to-
gether that the needles of one set are along-'
side and parallel and point in the opppslte',

direction to those of the other series; but
these two series may be of equal or of thhtly
different diameters, and may be concentric or
a little eccentric to each other, and the nee-
dles of either one or of both of the sets may

slide endwise or be immovable in' their re-

spective cylinders, and the knit fabric may
be drawn off through either the large or the
small series of needlns

In the annexed drawings,. qure 1is an
elevation of one side of our lmproved ma-
chine, the needles of each series being sta-
tlonarv The series of different diameters
are plaeed eccentrically together, and the
knit fabric drawn off tirough the large se-
ries. - Fig. 2 is a horlzonml section at and
plan of the parts below the lineY Y’ of Fig. 1.
Fig. 3 is an incomplete vertical seation of our
improved machine, as shown in Fig, 1 at the
line Z Z’ in ¥ig. 2,
terior on the right-hand side of said line.
Tigs. 4, 5, 6,7, 8, and 9 are elevations of the
outside of such suceessive portionsof the two
series of needles of Higs. 1,2, and 3 as.are
not shown in Fig. 1. Fig. 10 is a projection
of a ring which we evnplos to hold the needles
in place on the cylindrical needle-blocks.
Figs. 11 and 12 are plans of a part of the nee-
dle-blocks with the ring shown in Fig. 10 ap-
plied thereto. Fig. 13 is,
vation of the outside of. the two annular se-

ries of” needles, ag,if the two needle-eyhnders'

the large series.

and an elevation of-the in-

strmghtened ele-

| were opened atone placo and then sgl ead out

Straight, the sets being of different diamefers
and placed. together eccentrically, the nee-.
dles of both series fixed and the web. drawn
off through the small series. Fig. 14 i8 a
“straightened ” elevation of theoutsideof the
two series of needles, the sets being of differ-
ent dlameters and eccentric, the needles. of
thie small series sliding and those of the large
set statlonary and the web drawn off through
Fig. 15 i8 another strawht-r
ened elevation of the outside of the two se-
ries of needles, the two sets being of different
diameters and concentric, the needles of .the
large seriessliding and those.of the spaa,ll set -
fixed, and ‘the web drawn off through.the
large series. Fig, 16.is also a straightened
elevation of the outside of the two series of
needles, the two series:being: of equal diame-
ter and concentric and the needles of: both
sets sliding.. Fig. 17isa plan of the twe se--
ries of needles, the sets being of different di-
ameters and conéentrie. -Fig.18isalso a plan
of the two series of needles, th~y being of
equa,l diameter. and- concentric; and Fig. 19
is'an incomplete sectional elevation of our
improved machine,'the two series-of needles
being of equal diameter: and concentrie, the
needles of both sets sliding. .. _

"The same letters refer tolika parts in all the

figures, and the directions of motion of the

parts are indicated by the arrows thereon.
We will first particularly describe the con-
struction and operation of our lmproved ma-
chine when the two annular series of needles
are of different diameters and placed eccen- -
trieally together and the needles-of both re-
volvmg series stationary, the knit fabric be-
ing drawn off through the large: semes, and

in cmch description. shall only. refer o Figs.
1,2, 3,4,56,7,8,9,10, and 11. s
T ‘s the bed-piece for all the part»s.' Tisa

toothed wheel fastened to or forming:a part
of the hollow. needle-block- P, to which the
needles ¢ ¢, which compose the large ‘series,
are attached.- Tkhis cylindrical needle-block
P bears upon the shoulder W: of the bed-
piece and turnsaround the stationary hollow

‘stud or cylinder K’, which latter is madé hol-

low for the web X (seen in blue lines) to pass
through and is fastened to-or forms a part-ef
the bed-plece I The-roller V;-held by the-”
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support U’, keeps -the Jeedle - cylinder P
against the shoulder W. “T'hre hooka} feedles
¢ ¢ are arranged upon the cylinder or ring P
parallel to its axls at ‘equal distances apart,
with their barbs turned outward and'the ends
of the needles all projecting equally -and

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, ths construc¢tion and
advantageous use of whiclh will be héreinaf-
ter fully set forth. 'This series of needles ¢ ¢
we call the “first” set; and as the web is drawn
off through it tlic rows of stitches which pro-
Ject on the cutside of the tubular web are
made on this series. T

- L is a'wheel of thesame size and number
of teeth as the wheel L, and is fastened to or
forms a 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 ‘collet V’
and serew v, or in some other suitable man-
ner. The needles d d ave fastened to the

“block O with their barbs turned outward and

otherwise in the same form and manner as
the needles ¢ ¢ to the block ‘P, and the con-
centrie ring of needles thus formed extends
below the lower edge of the . bloek O about
the same distance that the needles c ¢ 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. 'T'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 spindle 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
anydesired small extent, the degree of eccen-

tricity allowable being limited by the fine-

ness and closeness of the fabric to be made.
In the drawings, Fig. 2, the two scries are
about as fareccentric as is allowgble in kuit-
ting coarse woolen stocking-v. % I'le scc-
ond series of needles is also s¢. by siiding the
spindle IX and clamping itin its socket at 477
at such distance from the first set that the
needles of the second set, pointing in the op-
posite directionto those of the first, lap along-
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side those of the first set about one-eighth of
an inch more than the length of a needle barb
or hook.” N . ’ ,

M is the driving-shaft arranged parallel to
the axes of the mneedle-cylinders and sgp-
ported by the bed-piece-I and arm J’. :

N N’ are wheels of equal diameter and
pumber of teeth fastened to the shaft M and
geared with the wheels I, .L’, 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 sét can be conven-
iently set between or opposite those of the.
first set at any desired point.- The two sets
of needles are arranged properly in this re-
spect in Fig. 2. - - _ oo

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

E is 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
Figs. 2 and9.) Thesinker Eis placed where
the ncedles of the inner series are nearly op-
posite those of the outer set, so that the blades
of the sinker can act with the greatest free-
dom, and a little before the place where the
two series are nearest together.

F is anordinary fixed cam-presser mounted
on the post T” to depress the barbs of the first -
set of needles ¢ c. ‘

G is a thin common cam-presser supported
on the post T% placed after the presser I and
arranged between the two series of needloes
to depress the barbs of the second set.

D is a web-guide fastened to the bed-piece
ov to the hollow stud K’ and arranged close
to the inside of the inner or second set of
needles, but outside the web as it is drawn off.
This web-guide acts in opposition to the ten-
sion on the knit fabric, and is so formed and
arranged as to first so slide the web as to cast
off the old loops ¥ ¥ (seen in carmine-red
lines) from the outer series of needles ¢ ¢, as
seen in Figs. 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 3, and, finally, so as to keep the old loops
of the inner series of needles abovethe points
of the barbs j j of these needles while or at
the time the yaru for the new loops is passing
under these barbs preparvatory 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 tlie tire the old loops thereon
comimence rising, in order to insure the pas-¢
sage of all the old cast-off stitches up on the
inside 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 |
needles to also help Lring thoir old cast-off
stitches to the inside of th(,h ends before the
loops thercof begin to rise.
ally dzaw the web tight just befoxe it bégins
Lo rise by means of the Tobe b of BB in con-
neetion with-ihe elevated 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 sot where the web begins to rise,
so that the stitches-of the outer sot shall cer-
tainly not interfere with tlie needles of the
inner series as the web rises.
C is'a thin guide or sinker-blade an*mwed
innnedmielym front of and in connection
with the presser G and sonear to the needles
of the inner series that the points of their
barbs j / &lul(, along the outside of it, as seen
in J‘l“S 2 and 5, in order to insure the pas-
sage of the yarn which is to form the new
loops under the barbs of the needles of the sec-
ond series before they reach the presser .
1L is a common “cast-oft™ wheel mounted
in an adjustable wmanner, as usual, upon the
post U to help cast oft the old stitehes from
the seeond set of needles when the tension on
the web is insafficient therefor. The web is
drawn off and the proper tension attained
thereon for knitting evenly, cither by hang-
ing a weight in th(, common manner to fhe
1(,\'01\'111“ web as it extends from the ma-
chine, or by such combined teunsion-rollers
and take-up mechanisms as are now in use.

After the loops of the web have been prop- |

erly put or formed on the needles by hand
and the continuous yarn z ¢ounected there
with and a weightora draw-olf mechanism at- |

tached to the web, on turning the shaft M in
the direction of the arrow therecu the sue-
cessive operation of the various parts of the
machine 1s as follows, to wit: As the two se-
ries of ncedles \nnult(mcomly revolve to-
gether in the dnovtmn indicated by their ar-
rows, the yarn = is first fed by tlne sinker It
undel the barbs and to the ends of the nee-
dles ol the first series, leaving encugh yarn
Dbetween these nomllvs nutsnle the \L(‘l)lll] se-
ries to form new loops on Loth sets.  Theold

loops on the needles ol tlhie second wet arve |

then drawn tight into the ends of these nee-
dles by tthmnt action ou the web of the lobe
Uof thecam I3 and the part kol D, provided
the general tension on the web is not always
muhcxcm; {o insure thisvesult.  Then the web
immediately begins to rise on the qmd:\ D,
at which time the cam B i empioyed, spr mws
out the ends of the needles of the second sc’c
to fully insure the passage of all their old
cast-oll loops upon the inner side of these nee-
dles.  Next, befove the old loepson the fivstset |
of needles mcel the barbs thereof, these barbs
are depressed by the cam ¥, so that as the
web rises to the ends of these needles these
old loops are slid over the barbs and cast off

‘We also gener-

around the yarn z in-the ends of these nee-
dles, ti1s completing the new Ioops of the
first set. After this the looped yarn in the.
ends of the first set is drawn tight Dy the
web- being carried gtill higher by the-guide
D, in order to draw the yarn close to the nee-
dles of the second set, and also to cause the
01(1 loops on the %econd set fo slide above or
w5t the yarn hefore this yarn passes undeér
th(, barbs of the second set. Next; the points
of the barbs of the needles of the secondget’
pass along the outside of the thin sinker C,
and the 1ooped yarn where it extends from
around the needles of the. first set through
their last cast-off stitches or loops to alono
the outside of the needles of tlie second set
is pressed down Dy this siiker, so that the
yarn is certainly under the barbs 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
guide D on the web, whereupou. these barbs
are depressed by the cam G, and the guideD
| allows the tension on the web to slide these.
old loops outside the barbs and to cast thern
off around the yarn now in the ends gf the se
needles, thus completing the new loogs of *he
i second series of needles, the cast-off whecl I{
| being used in knitting small tubes wherr re-
fquired to insure t111< casting-off of the old
loops. Then the needles are again reads for
the yarn.

Instead of cansing the needles of the see-
ond =et to lap aloneside those of the first so
i far that the points of the barbs of the sccond

are below the ends of the necdles of the

set
first set, as shownin the drawings, the needles
of the second set may havelonger baebs than
those of the first, so that the points ot these
i long barbs shall be far enough above the ends
of the needles of the first set for a presser

placed above the ends of the first set to act
thereon at the sameé time that the ends of the
needles of the second set are bélow thie points
of the barbs of the first, or the lengthy
of the barbs of the two sets of necdles miay
be aqual, and the points of tlie barbs of cach
set extend a little bevond the ends of the
“other set if the web is drawn down tight and
tire barbs of the first set are depressed before
the web begins to rise. We prefer to thas
arrange the peints of the barbs of the second
set dbov the ends of the needles of the fiest
when the two series of stationary needles are
equal in diameter.

The parts which, aceording to our inven-
tion must necessarily be eombined with the
two annular sets of hooked necedles to knit
ribbed work, whether the sets are 0f equal
or uii‘ff went diameters, or are placed coneen-
trie or eceentrie o Ladwt‘lo , o whether the
e «ixes of Doth orof cither of the sets slide
or ave stationary, or whether the kuit fabrie
is drawn off through ov the yarn fivst fod to
cither set of needles are the sinker E ov ity
ecuivalent, the presser I or its cyuivaleut;
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the presser (r ov its equixfilent, and the web-
cuide D or its equivalent.

To avoid 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 or left
ander Lhe barbs of cither set at the proper
time and place and in suitable quantity asan
equivalent of the sinker 1. TForinstance, in-
stead of using a sinker-wheel, a deviee may
generally be cmployed which continually
takes up the yarn within itself and leaves it
crimped under the barbs, ov, when the nee-
dles slide, the yarn may sometimes be sunk
between the needles by a wheel, which has
thin Llades arranged parallel to its axis of
motion, the needies being slid endwise to
draw the barbs over the yarn while the yarn
is sunk by the blades, or sometimes the yarn
miay be first drawn in front of the barbs
close to the bodies of the needles and then
“gunk ? and carried under the barbs by mov-
able blades, or, if the needles slide, Ly sta-
tionary sinkers or slops; and Ly equivaients
of the prossers IY and G and web-guide D, we
here mean any deviees which shall fulfill the
respective offices of these pavis.

The arrangements of the sinker €, jn con-
nection with the pressor of the second set of
needles, and the cam B, spring out the
ends of the needles of the seeond set, as de-
seribed, are each generally of more or less
importanee, in gecuring the very best oper-
ation of the machine, according as the nee-
dles of the sets slidle or are fixed, or as the sets
are of equal or different diameters, or ave cc-
centric or concentric with each other”

The operation of our improved machine,
whesr the needles d d of the seeond set slide
and'those of the first set are stationary, is
shown by Fig. 14, the web being drawn oft
through the first set of needles ¢ ¢ in the di-
rection pointed by the arrow 7. The yarn is
fed by the sinker E under the barbs ef the
first set of needles.  The web is drawn tighg
by the parts b and k. The endsof theneedles
d d ave pressed outward by the cam B. The
barbs of the outer set of ncedles are depressed
by the cam F, and the web is raised by the
guide D, so as to cast oft the old loops of the
first set and to carry the old loops of the sec-
ond set above the yarn, all as when tlie uee-
dles of both sets are stationary. When the
old loops of the second set of needles have
passed above the yarn, the needles of thesec-
ond set rise, 5o as to keep the points of their
barbs opposite the space which is between
the old loops and the yarn until this space is
as large as it can well be wmade, when the
barbs of the sccond set ave pressed by the
cam G,acting on thé points of the barbs wheve
they extend above the ends of the needles of
the first set, whereupon the guide D allows
the tension on.the web to draw down and
cast off the old loops of the second set, a cast-
off wheel {I being used, when necessary, to

down until the points of theirbarbsire gbout
one-eighth of an inch below the cnds of the .
needles ¢ ¢, when -the needles arc 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 are
of different diameters and concentric or ce-
centrie, or are of equal diameters.’

The operation, when the necdlesof the first

“set slide and those of the seccond are fixed, is

shown by Fig. 15, the web being dvawn off
through the first set in the direction pointed
Ly thejarrow2”.  Inthis case the yarn is fed,
as usnal, upon the first set of needles ¢ ¢,
when the web hangs at the ends of the needles
of the secondset. Then the barbsof the first

set arve depressed by the cam 7, and these

ucedles slide down until the points of their

arbs have passed under and beyond the old
loops thereon. Then the web is drawn tight,
it Deneficial, and the seeond set of needles
sprung outward, and the cam. D raises the
wel) 80 as to cast off the old loops of the first
cof and to carry the old loops of the second
set above the varn, all in the same manner as
when the needles of both sets arefixed. Then.
the cam D raises the web still higher zlndf{?l(‘,
first set of needles slide up with but a little
below the web, nutil the yarn is drawn tight
and passes above the points of the barbs of.
the second set.  Then the presser (3 acts on
the points of the barbs of the sceond set, where
they extend above the ends of vhe needies of
the first, and the guide D allows the tension
of the web to slide down and cast off the old
loops of the sccond sct, the needles of the
first also sliding down inadvance of the web,
and the cast-off wheel 1 being employed
whenever beneficial in casting off the old loops
of the sccond set, whercupon the necdles of
tho first set assume their position for reeciv-
ing the yarn again. _

Fig. 16 shows the operation when the nee-
dles of both s¢ts slide, the web being drawn
off in the direction pointed. by the arrow +%
In sueh-case the yarn is first fed under the
barbs of the needles ¢ ¢ of the first set when
the old loops are below the points of their
barbs. Then the harbs of the needlesccare
pressed and these needles slide down, while
the guide D sustaiys the web until their old
loops are cast off and the yarn is drawn down
tight below the old loops of the second set;
the needles d « being then slid down, so that
the points of their barbs are below the yarn.
Then the needles of thesecond set rise until
the points of their barbs ave opposite the
space whicl is between the old loops thercof
and the new yarn, when tiese barbs ave
pressed by the cam ¢ Then the needles o d.
of the second set vise nntiltheir old lovps ave

“east off and then deseend before the yarn is

again fed to the needles.  When both sels of
necdles slide, the guide 1) may be made of a
continuous, uniform height, and may he fast-

insure this resulf, and the needles o d slide | ened to or form a part of the needle-block U,
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as in Fig. 19,the guide D being notched on

-its-edge to allow'the needlesof the second set-

‘b pass . through, if: the setsare of different

diameters or arececentric with .each other.”
W.¢ contemplate the: use of other forms of-
_sinker than the wheel E, and-other pressers’
“than- the cams TG, {as the “rotary-toothed.

presser Y, Fig.17,) whenever such other kind
of sirtker-or prossers shall-be best adapted to
any desired particular arvangement .of:the

{two.annular sericsof needles.: - Whenthe two .

series of needlesare arranged concentric with

cach other, as many sets of appliances,eachset

consisting of a sinker, two.pressers,and a web-
guide D,.can be employed as there is room for
inthe 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. Since the guide D always

acts to slide or- retain the web in opposition’

to the tension of the web, wlen the knit fab-
vie'is drawn off through the second series of

needles the tension of - the web- will do' what

was done by theweb-gaide, and the web-guide
will fulfill the part.which the tension on the

web performed when the web was drawn off

through the first series. This converse action
of the tension of the web and- the web-guide
D is.showu by IMig. 13, where the needles of
Doth sets are fixed and the web is drawn off

through the sccond series of needles d d in |

the. dircetion pointed by the arrow ¢. In
this case the web-guide D is of course fast-

enéd to the hollow support-which the needle-

block: for the second. series of mneedles d d
must now have. In operation the guide D
first hiolds the web dowir to the lower énds of
the needles d ¢ while the yarn is fed under
the barbs of the first sete c.

the eam If, and the ‘guide D allows the ten-

sion of the web Lo slide their old loops over,

these barbs and off ‘the needles, a cast-off

wheel 1L being ‘employed, if desirable, to in=

sure this result. Then the yarn z is pushed
down Ly the sinker Ctoinsure the separation
of thie yarn from the old loops of the sceond,
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 these 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 Darbs and off the needles.
Then the needles are again ready for the yarn.
The yarn can, though sometimes -with much
difticulty, be at first fed under the barbs of
the sceond set of needles, the yarn surround-
ing the first set; but we generally prefer to
first 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

Then the barbs’
of the needles of the first'sel are pressed by

needles must of eourse beivaried to.meet-the

requircments of: the michine ir sueh ‘case.
..The:-needles. may be made to stide in the
needle-blocks endaise: inany suitable man-
ner. - Theconstruction whicluwe preferis:to -
cut radial slots 7 [ 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 I { to the
rim of -the :necdle-blocks,: (see Figs. 12 and
19,) then bend down the butt-ends of the
needles ‘at right angles te the-bodics, and
place the bodies within the grooves o -~ and
.the bent enfs- through the slots [ [, s0 as to
project. on: the inside of .the hellow noedle-
bloeks within the stationary cam-grooves.p-p,
which latter .are -shapéed-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 grooves oo andslots [ by external clamp-

| plates; or- more conveniently by the sliding

ring A, having ‘a 'part o movable, the con-
struction and advantageous arrangcemengsof

"whieh ring we will now describe. - F

By thé common mode of holding needles
on- eylindrical blocks by clamp-plates when
a single needle. breaks in knitting, several
otherneedles must heloosened so as to become -
more or less displaced in:removing the old
and inserting .a. new néedle, thercby . oe-
casioning vexatieus delay.  "To avoid thisin-
convenience, we provide a circularring A,
smwooth on the inside and of such-diameter
as will- just allow the ring to surround the
needles when arranged on the needle-block. ™
We secure~this ring so that it can be slid
avound, hack or torward on thencedles by
forming o flange. f on the ring to slide within
guides ¢ g, fastened to the needle-hiock, or
in any othersuitablemanner.  We also make
a part @ of the ringeasily removable by malk-
Aing longitudinal grooves in the sides of this
part to fit tongues in the ring and arranging
a spring-cateh e upon the part « to hook into

‘the noteh €5 or this piece may benicely fitted

and secured to the ring iu 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
a, which liverates only the broken needle,
which needle he displaces by & new oune aud
replaces the part «. It is notessential to the
successtul application ol the ring A that the.
necdles should be kept inplace by the grooves
o o and holes p" 3, 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 needle-
blocks.

We are aware that insomcerotary knitting-
machines heretofore made a part of a sta-
tionary cam-ring which holds aund slides the
needlesof a radial series in a revolving needle-
block is made adjustable, so that wlile any
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needle of the series is removed the rest will
“Dbe held in place, and we know that in other
knitting-machines a part of a stationary cam-
ring which is employed to slide and keep in
place thenéedles 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 8o that any one needle ean be
removed without in any manner disturbing
_anyother needles of the series, is distinet from
“such devices. - Itisessential to our mode that
the ring A shallrevolve with the set of needles
if the set revolves in knitting or remain stu-
tionary with the series of needles if applied
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 that by our
mode we not only avoid the great frietion
which must exist between a‘revolving annu-
lar-series of needles and a stationary holding-
ring, but that on breaking or bending a needle
in knitting, no matter in what position the ma-
chine is stopped, thering A, as arranged by us,
can at once be slid around so that the' movable
part ashall be over the needle which inust be
removed without, in thus turning the ring on
theneedles,moving anyof themin any manner
whatever, whereas when a stationary ring.en-
eircles and holds a revolving series of needles
in place, if the machine is 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 which

must be removed will not generally -be-oppo-.

site to this movable part,-the whole series of
fieedles must be again turned until the de-
fective needle is brought under this adjust-
able portion, and this additional movement
of the needles may be inconvenient and often
inerease the damage occasioned by the de-
fective needle. Evenif the holding cam-ring
hitherto employed could be uafixed and slid
-around on the neédles, yet this turning of the
cam-ring would slide the needles endwise in
places where they should ‘not be slid, and
would perhaps do as much damage as would
be occasioned by turning the whole set of
“ needles. - <
In forming the annular sets of needles it is
not essential that the needles of either set
should be arranged exactly parallel with their

axes, for the hooked ends of the needles of
cither of the sets or of both sets may gener-
ally either converge toward or diverge from
the lines of the axes of the series a few de-
grees and yet operate as herein described.

Instead of revolving the two annular sets
of needles and having all the appliances used
therewith stationary, as hereinbefore de-
scribed, the two sets of needles may be sta-
tionary while these appliances, with the bob-
bin, travel along the ncedles, the second set
being. supported on & revolving eccentric
shaft when the two sets are notf concentric;
but we prefer to.have the twd'sets of needlcs
revolve and their appurtenances stationary.

By employing together two annular series
of hivoked needles smaller-ribbed work-tubes
can be knit than when a radial and an annu-
larseries of hooked needles are used together.

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

1. Corbining together two annular scries
of hooked necdles with a sinker, two pressers,
and a web-gnide D. orits equivalent, snpstan-
tially as herein set forth, for use in the pro-
duction of ribbed work, as specified.,”

2, 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 those of
the other series, as herein set forth. | ’

3. Theimprovement of arranging thesinker
C, substantially as herein described, to in-
crease the distance between the yarn and-the
old loops of the second set of needles just be-
fore the barbs of these ncedles are pressed.

4. The improvement of arranging the cam -
B so as to spring out the ends of the second
set of needles, substantially as described, for
the purpose specified. . :

5. Theimprovement of holding the needles
of .an annular series in' place on the grooved
needle-block or its equivalent hy the ring A.
constructed, arrangec “and operating as set
forth. : '

SIDNEY W. PARK.
A EPGAR S. ELLS.

‘Witnesses: : :

JOHN'MORAN, -
AL F. PARK. -



