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ol whom it may oon/cm n:
Be it known that I, Javes MeNaver, a

itizen of the United States. residing at the
eity of Awmsterdam, in the county of Mont-
gomnery and State of New York, have -
vented certatn new and useful Improve-
mients in Cirenlar Spring Needle kmtfuw—
Hiachines, of which the following is a speci-

fieation.

My invention velates to improvements in
civenlar spring uneedle knitting machines,
and the object oi uiy invention is to pl")\'l([e
a machine by the use of which fal hric may be
knitted in which there shall be enlarged ‘and
uniform openings without breaking or cut-
ting the thrend or yern of which it is com-
posed and without relieving any of the
needbes of their stitehes or loops except for
the purpose of forming new stitches. By
ase of ny m\mltum the stitches are not
“transterred” as that term is understood in
the trade, as wil 1 heveinafter appear. I at-
ain this object by means of the mechanism
Hlustrated n the e ompanying drawing,
m %nvh

ixt
t
ES
8
3
H

¢. 1 is o plan of a povtion of a civ-
ring needle kn iﬂii)ﬁ machine, show-
tunhn*v the inside plate B, needle
r W, and tabie A, *,"nh p{u‘{s broken
| with wy invention, Fig, 2
the line 1-—1 of g 1,

showing a sick elevation of the inferchang-
ing wheel M, and fittle push down w heel J,
and cross seetion of the 'mmln eylinder W,
inside plate B3, and table A, dm\\mn also
the inanner in which mtcrﬂhlnnn”r
wheel and the little p wiown wheel J,
are mounted and the relative positions of
& Nd \‘hmlk and needles. Wig 3 oo view
-9 of [fig. 1, showing a

ion of the cloth wheel I, and the
or or stiteh wheel 5'17 and needles ) and
Lon U{ the needie cylinder W,

of cloth and sinker
relative })D'%n;(m‘« of the
sinker wheel and the needles.
£ is an enlarged plan view of a por-
of the intevebanging s0l in engage-
nt with the needles, and showi ng lne tops
certain needles substantiaily  “inter-
0 Tig. b is » [zm . olo\mion, en-
ed, show mb needles O, mounted in nee-
(lexni"“ 7, and engaged by the inter-
changing whem B, mnd the small push-
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cylinde
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down wheel J, {(with parts broken away),
and the relative P()b}tl()llb of the needles, and
said wheels. Fig. 6 is an enlarged detail
view showing the pomhon‘ of the loops O,
O/, and needles C, C C¥, C¢, (Y at succes-

sive Intervals, while the inte changing
wheel M and little push-down wheel J, are
operating in LOHHG(‘U()P with ther. 1410 7
Is a plan view of the plugged sinker wheel
(or stitch wheel), as seen when lying flat
and not when set at the qngle at which it is
operated.  Fig. 8 is a detail horizental sec-
tion of the phm(red sinker wheel shown in

g, 7. when set at the angle at which it
18 0})0‘“1&(1, showing plugs p. . :

Similar letters vefer to similar parts
throughout the several views,

“\IV invention is to be explained by a de-
seription of the parts of two feeds and what
I call an interchanging wheel and
push-down wheel, and their operation.

I adjustably mount the cloth wheel ¥, of
the ozrhnalx type in the usual manner upon
the table x, the cloth wheel engaging ‘the
outside of the cloth within the pe*iptndir‘u—
lar line of the needles, in the usual manner
and for the usmal purpose, viz.—to force
the. stitches, formed by the preceding feed,
to the bottom of the needles and thus cleat-
ing the needles for en{ragenmnt with the
sinker or stiteh wheel B, The sinker wheel
E, is adjustably and Vl(‘ldmﬂlv moutited
upon the table A, and is locatod and adjust-
ed in the uznal manner, and differs from the
ordinary sinker wheel in its construction
anu operation in that it is provided with
“plags™ as that term is understood in the
trade, in eveiy other one of its recesses, into
which the nvod es enter, these plugs fill the
spacee, i'uu'll?y between their respective

blades and extend ontwardly from the an-
nular w Ail supporting the blades sufficiently
to close the beard of “each needle entering a

plnfmu’i mcesr Thus the varn will be car-
vied by the plugged sinker wheel under the
beard of every of ther one of the needles suc-
cessively as they ave engaged by the plugged
sinker wheel and outside the beard of each

needle whose beard is closed by a piug. In
this way yarn is supplied by the  sinker
wheel as it engages each of the needles, the
yarn as s\n)phed to predetermined needles
whose beards have been closed being a sur-
plus to be taken up and used by a subse-
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quent operation, as will hereinafter appear.
the needles whose beards are closed and with
of the beards are veferred to as “ predetes-
mined ” needles, while the other necdles un-
referred to as “ intermediate ® neadles,

The cnt presser whee} &, shown in Fig. 1,
is adjustably
the table A, and is Iocated and operated In the
usual manner. It is cut one and one, as the
to coact with the plugged sinker wheel B,
s0 as to close the beard of each * intermedi.
ried by the sinker wheel and not to close the
beards of the « predetermined ?  needles
the plugged sinker wheel, in" other words,
the cut presser closes each beard that has nof

Thi Jending wheel X, shown in Tig. 1, 1s
of the ordinary type and is mounted upon

plate B, and is
and operated in the ordinary, manner, di-
tanding wheel X is used for the usual pur-
poge, vig.,—while
the needles, to rpise the

stitches on the needles thus engaged to a po-

The cast off wheel, H, shown in Fig. 1, is
mounted upen the inside
Joperated in the usual manner and is used for
‘the ordinary purpese, viz.,—rajsing the
been closed by the eut presser (3, to a posi-
tion above the tops of the needles, thus leav-

in subsequent reference to this operation,
reference 3
der the beards of which the yarn is laid are
i iy and yieklingly mounted upon
H
expression is used in the trade, and adjusted
ate ” needle under which yarn has been car-
which have been acted upon by the plugs in
beer clused by the plugged sinker wheel.
the inside located, adjusted
rectly under the cut presser wheel G. The
the cut presser is in en-
gagement with
sition above the points of the beards.
ordinary type and ig located, adjusted and
stitches on those needles whose beards have
ng new stitches on those needles, and rais-

ing to the tops of the needles, but nnder the |

beards, those stitches which were not
“ pressed off ” by the ent presser (3. Thus it
will be seen that a course of new stitches is
formed on oniy every other

needles, and -that the remainder of the

needles in the cylinder have under’ their

beards only. stitches of g preceding course
formed by a preceding feed. Tt will also be
seen that loose yarn will extend from each
new stitch or held leop to the adjoining new
stitch or held Ioop on hoth sidés, over and
disconnected -from the stitches of the preced-
Ing course, which wero not cast off.

What I call an ® interchanging wheel ” M
shown . in Fig. 1, a side clevation of which
is shown in ig. 2 and by an enlarged plan
view in ¥ig. 4 is a cireslar disk-like whee}
of convenient dismeter, provided alternately
with successive slots 8, for receiving needles
free and successive pairs .of #adial teeth, 4,
with intervening recesses 5, for engaging and
confining needles, the teeth projecting from

to which the yarn is laid outside

plate B, is of the-

ne of the |

‘mounted upon the table A.

" slightly within t

1,050,070

view of said teeth

with intervening recesses
5, and with slots,

being best shown in Fig. 4.

1n the direction in which the cylinder turns,

the forward tooth of each pair is provided
with a needle engaging face 7, at its inner
wall, at an angle centerwardly and rear-
wardly from the radius of the wheel, sub-
stantially as shown, and the rear tooth of
each pair is provided with a needle engaging
tace s at an angle outwardly and rearwardly
from the inner wall of such rear tooth ani
the radius of the wheel substantially as
shown. The centerward point of the recess
5 Is substantially of a breadth to receive a
single needle without binding and broadens
as it proceeds from the body of the wheel,
because of the angle of the face or wall 7,
as shown. The horizontally disposed inter-
changing wheel M (see Fig. 2) is adjustably
mounted upon the inside plate B, by means
of the ordinary hovizontally  disposed
bracket or arm Z'on the outer end of which
is an upwardly projecting stub shaft 2’ on
which the wheel M is journaled. The infer-
changing wheel ig adjusted at a point
slightly i sonveniently below the tops of
the needles and in engagement with them.
According to the “ cut ” of the wheels shown
in the accompanying drawings and used
herein for the parpose of explanation (al-
though they may be varied for different de-
signs of fabric} two needles are received
free, 4. ¢, in their ordinary positions, in the
slots 8 and two adjacent needles are received
and confined in the recesses 5.

A second cloth wheel R of the ordinary
type is adjustably mounted in the ususl
manner upon the table A, which is adjusted
and eperated in the same manner and for
the same purpose as.cloth wheel ¥, as here-
inbefore described.

‘the little push-down wheel J , & plan of
which, adjusted, is shown in Fig. 1 and a

side elevation of which, adjusted, is shown-

in Fig. 2, and a front elevation of which,
with support broken away, is shown in Fig.
5, 15 a circulft disk-like wheel of about two
inches in diameter, or other convenient di-
mension, and is journaled on a horig tally
disposed arm 13, adjustably fastened to the
upwardly projecting standard 145 vemovably

The little push-
down wheel is adjusted with reference to
the needles engaged by the interchanging
wheel M,. with ifs periphery conveniently
below: their tops, so as to engage the cioth
he perpendicular line of the
needles and conveniently rearwardly|(as the
cylinder turns) of the needles thus engaged,
substantially as shown in Fig. 1 and Fig. 2.
There is also provided a push-down wheel P
between the little push-down wheel J and

the cloth wheel R to retain or hold down..

the stitches below the tops of the needles

its periphery substantially as shown; a plan [ until they reach the cloth wheel R.
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in sinker wheel &, of the ordinary
adjustably end ,flekunbi y mouated
and ig located and ad-
! manner, with reference
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y eylinder t
1 svzﬂ*er 'v“ee‘ t) 8
o A £ ‘mjtm
vieldingdy moun sied 1 pon the table
3 1oeated and operated in the usual
iz cut one zu%’z ‘ih‘ e,as that ex-

de s¢ as to

rstocd

&

3 \J?b
I fourth
1 the 1n-
ad not Lo © pz ss off 7
2 second nesdle enter-
— - :
¥, shown in Hig. 1,18

unted upon the
'1, adiusted and
manney directly
d for the wsm’
uted with re: fer-

inside
t‘.'pe and is Io-
usual
as hers-

cast-off

is
" the ordina
; ﬁm(! oper
Ue us u*l‘ “urwsa,
with refercnce i
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invention is as fol-
the needles, formed
: sed down by
carvied by the
nder the beard
: ne e‘l azw’; out—

nﬂe\l’e acted up(m
ood sinker w *cmt,
wsﬂmmé opera-
acted upon by
pass on their
cut presser (4,
: b 1113 ezch “inter-
e under whase beard yarn
reied by the })Iue'sred' sinker
which does not (~\0~ the heards
determined 7 needles which
by ﬂw phws in the ,»mmreu
the beards of the
§ aO'e(fi by the cub presser,
3 gngages the needles
itehes thereon and ralses ail of the
s on_the neadles thas engaged to a
a1 the needies shove the points of
s every other one of such
ma“uw of the 'mm?ds~\vhﬂe
weh stitehes will be uader
he needies and stitches arve
by me cast-off wheel H, which
the needles and ander
stitches which were pre-

(3]
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5
457

[y

beards.
engag ged
Tises to the ‘wp&, of
rds whose s

B0

confined 1n

o8
L=y

vipusly thereon and which were not
“ pressed-off 7 by the cut presser and raises
over the tops and off the mneedles those
stitches which were preb%d off by the cut
presser, leavi ing new stitches on those thus
pr cessed offand continuing on the needies,
whose beards were not closed by Lhe rut

presser, the stitches previously " formed
thereon. By this operation new stitches or
held loops are formed on those needles

whose beards h'we been. closed by the cut
presser, and the loose yarn furnished by the
sinker wheel floats back of those needles
which have not been closed by the cut
presser and thus forms free surplus or
slack. 'The needles. are next engaged on
the inside by the interchanging
As the needle cylinder W, and the inter-
changing wheel rotate, two J.d]anent needles
ride 1nto and are received free in a slot 3,
(IFFig. 4) and the two adjacent and succeed-
ing needles are directed into, received and
a recess 5. Two needles are di-
ected into a recess, as follows: The needle

engaging face 7, engages the first of two
d,ace*xt needles to e*ltex a recess b, slightly

 retarding and sprmﬂmtr it back and the

needle engaging face s, engages the second
of the two lnst mentioned needles springing
it slightly outward and forward, so that as
the cyhnder and mteldmngnw wheel T0-
tate and the face s intersects the line
through the centers of the cylinder and in-
mrd.\ng,mg wheel at an angle sufficiently

“obtuse, the said second needle is forced into

the recess 5, along w1th and against, but
after, .Jhe first of said last mentioned two
needles, by the inward spring of the said
gsecond needle, the forward movement of the
cylinder and the said tooth 4. Thus the
back of the second needle to enter a recess

5, will bear against the front of the beard

of the first
cess, and the said second
stantially fiush with the intersection of the
inner wall of the tooth 4, and the face s.
1t will be observed in this connection that
the needle engaging devices of the inter-
!‘hanglns‘ wheel, by reason of the location
of said Nh_eol within the circular path of
the needles, and the smaller diameter
the interchanging wheel, while the latter
is mounted in a plane parallel with the
path of the needles, approach the needles
to the point of mter&ectlon, engage the
needles, move with the needles for a pre-
seribed distance, and then recede frem the
path of the needles, liberating them to per-
mlt of their resuming their relative normal
positions. Mmeover it. will. be noted that
ag each needle {)n(mgmgz device on the inter-
changing wheel reaches the point of inter-
section with the pqth of the needles, the
forward needle engaging face » is deflected
rearwardly and inwardly to effect an in-

needle so entering the same re-
needle will be sub-

wheel M.

of.
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ward déflection of the needle as the latter is

retarded and thus sprung to the-reawr, with

reference to the dirvection of movement of

the series of needles. On the other hand,
5 the rearward needle engaging face s, being
“disposed 2t an angle outwardly and rear-
wardly from the inner wall of the adjacent
tooth and the radius of the wheel, tends to
force the rearward needle of the pair en-
gaged by the mneedle engaging device out-
rward and forward. The abrupt bevel at
the outer extremity of the wall s serves to
facilitate the release of the engaged needles
as each needle engaging device beging to
recede from the path of the needles. This
effect of retarding and inwardly deflecting
the forward of a pair of needles and of
deflecting outwardly and advancing the
rearward of said engaged needles is due to
the relative positions of the needle engag-
ing faces which converge inwardly of the
interchanging wheel, the forward: needle
-engaging face being disposed oblignely or
at an inclination to the radius of the inter-
changing wheel while the-rearward engag-
ing face is disposed substantially on a ra-
diug of the interchanging wheel, and the re-
sult of this action of the needle engaging
faces npon the forward and rearward of
two engaged adjacent needles is to cause
the needles to intersect each -other below
their npper extremities or terminals on a
plane radial of the path of the needles.
The interchanging wheel is “set” to co-act
with the plugged sinker wheel ¥, and the
cut presser (3, so that a needle to enter a
recess 5, first shall be a needle under whose
beard no yarn has bzen fed by the plugged
sinker wheel B, and whose beavd was not
closed by the cut presser (3, and alse so
that the second needle to be forced into
the same recess shall be a ncedle under
whose beard yarn was fed by the plugged
sinker wheel and whose beard was closed
by the cut presser G. Thus the outer of
the two needles in a recess 5, will have on
it a new stitch, and the adjacent needles on
each side of it in the cylinder will have
under their beards omnly stitches of a pre-
ceding course. As the needle cylinder and
the interchanging wheel confinue to rotate,
the top of the forward needle {of the.-two
confined) is sprung bockward and the top
of the rearward of said two needles is
sprung forward {substantially as shown in
TFigs. 4, 5 and 6), so that they become
crossed and their tops substantially inter-
changed by réason of the forward move-
ment of the needle cylinder W, angd the In-
terchanging wheel M, aud the flexibility of
the needles. At this peint the little push-
down wheel J, becomes effective. It is so
adjusted within the perpendicular line of
“the needles with the periphery slightly and
conveniently below the tops of the necdles

10
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20

40

40
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80

85
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that it engages the cloth on the outside and ‘

conveniently rearward of the needles thus
crossed that it pushes or forces the stitches
and cloth on the needles thus crossed in-
ward and downward to a point below the
tops of those needles. As the needle cylin-
der and interchanging wheel continue to
move forward and fhe needles thus confined
have passed slightly forward of the line of
the centers of the needle cylinder and the
interchanging wheel the needles are released
and resume their usual positions, by reason

75

of the forward movement of the cylinder

and. interchanging wheel, the formation of
the teeth of said wheel as shown and the
resiliency of the needles. It is thus seen
that by the operation of the interchanging
wheel in crossing the needles as described
and by the operation of the little push-down
wheel J, in forcing the stitches inward and

80

&5

down below the tops of the needles while

_crossed, and holding them there while said

needles are crossed that the loop or stitch
of the second needle entering a recess 5, is
arried or drawn over and outside of the
needle thus entering said recess first, and
that said last mentioned needle will still
bear its own stiteh entively and also both
strands of the stitch belonging to the needle
entering the same recess last. It is at this
point 1 the operation that the surplus
yarn, hereinbefore referred to is of-great
advantage and is utilized. As yarn fur-
nizlied by the plugged sinker wheel is fed
under the beards of every other needie only .
hereinbefore referred to as “ intermediate ”
needles, and is laid outside of the beards of

“ predetermined - needles, from the latier

of which the yarn is subsequently thrown
off or dropped, there is prodiced a free sur-
plus or slack of yarn, whereby when the
held loops on the intermediate needles are
sarried around the adjacent needles, not
provided with loops of the same strand or
course, above described, said held loops may
be lengthened or extended to take up this
free surplus or slack without placing any
undue strain upon the varn, siich as would
tend to cause breakage thereof. The length-
ening or extending of the held loops is ac-
complished by drawing into said held loops .
or stitches the loose yarn produced by the
dropped loops adjacent to and respectively
succeeding the held loops, through the loop
in the preceding course of which it is held.
Owing to this provision of the machine,
comparatively, licht or weak yarn may be
employed. The stitches are next engaged
by the cloth wheel R, which forces all of
them to the bottoms of the heedles in the
usnal way, for the purpose. of clearing the
needles for engagement with the sinker
wheel 8. The sinker wheel 8 supplies yarn
to all of the needles, under their beards in
the usual manner. The beards of the needles
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are next engaged by the cub presser wheel
T, cut one and three, which 15 set to coact
with' the interchanging wheel M, so as to
close the beards of three successive needles
but not to close the beards of any of the
which entered a recess 5, last and
whose ‘strands are borne over and around
an adjacent needle as before deseribed.
Wlhile the beards of the needles are being
closed by the cut presser T, as ubove stated.
the landing wheel Y, engages the suid nee-
dles and stitches thereon and raises all of
those stitches to a point on the needles above
the points of the beards, the yarn on the nee-
dles whose beards were not ¢losed by the eut
presser T, being under the beards and
the other stitches being outside of the
beards. The needles and stitches are next
engaged by the cast-off wheel U, which
ralses the yarn on the needles whose beards
were not closed by the eut presser T, to the
top of such needles but under their beards,
and raises all of the other stitches over and
oft frorm the tops of the needies.

While my machine is provided with a
plugged sinker wheel, and s cut presser
wheel eut and adjusted to coact with' it, for

the purpose, among other things of ouppljp

30

40
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(=]

en
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ing surplus yarn to the stitches which are
to be carried over and around the needles
adjacent to mneedles holding such stitches,
thus facilitating the operation of the other
parts of my invention, and avoiding the
straining or breaking of the yarn, if is pos-

sible to accompﬁsh the interchanging of the
needles as described and the carrvying of

stitches of needles over and around an ad-
JdcenL needle without the use of the plugged
sinker wheel and the cut presser cut and ad-
justed to coact with it.

While my invention as herein described,
and as illustrated in the accompanying
drawings, interchanges two adjacent needles
in each succeeding group of four needles
and carries a 1oop or stitch of one needle of
siuch group of four over and around anocther
adjacent needle of such group, it is ap-
parent that by changing the teeth in the
interchanging wheel so as fo engage and
confine two neadles in a group of any num-
ber ‘other than four, and by chwnglng the
plugged sinker wheel and the cut presser_ to

correspond, in accordance with the principle
described, it is possible to vary the mecha-
nism so as to form many figures and pat-
terns without departing Prom the princple
of my invention. o

What T claim is:—

1. Tn a cirenlar knitting m
for producing loops, 111dudi1 devices for
forming the same upon p termmed
needies and dropping the same tn erefrom to
constitute 2 free surplus or slack in the
strand between the held Joops, means for

1i11e, means

‘elongating and Cdrrymg certain of the held

. 4.{,1‘011]1'1

‘tion with the Lmrd(d neadles,

| mieans for
ties of the

around needles devoid of loops of the

loops
same ‘course to inke ‘”p said surplus or
slack, and means Tor cashing off said formed
loops and intermeshing them w ‘sh loopg of
asticeeeding conrse.

2. In a civeular knitting machine, the
combination with suitable beavded needles,

of means for forming loops on and curvmr*
ng strands under the beards of, predeter-
mined bearded needles for the purpose. of
producing ‘held loops on such needles and
forming loops on and withholding szid
strands from passing under the beards of
other predctexmined hearded needles and
means for dropping the loops from the last
inentioned needles For the purpose of con-
stituting a free surplus in said strands be-
tween the held ;ocpb, means for subsequently
mambmo said surplus by elongating the
hield loop.,. and means for casting ofl said

beld loops and intermeshing them with
toops of a succeading course. i
3. In a cirenlar lmitling machine, the

combination with suitable neadles, 01"‘ Means
lor forming loops on J"]J canym&, the
wwands wnder the beards of pred M evnmcﬁ
mcdles for the purpose of pro
loops on such needles, and mrmi ng ]0
on, and withholding said %n wds from pags-
ing wnder the besrdg of, other predeter-
mined needles and means for &rop; ;
same from said lagt mentioned ue
the purpose of constituting s ¢
nds between the ]\“N le
carrving boih tin
adjscent 2
‘XH(I <\}_-
ops thus earvied
ph:. and fnmus
?c;ops and in
1('ceedm“f fmrse
4. In a kmt*mg

F

said sar-
sald ncio
rith locps of

niachine, the “mn’nin&—
of means for
laying yarn outs side the u(“llu of predeter-
mned and under the beards of interme-
diate, neeoles, means for closing only the
beards of said mt@lmﬂdmw needle eg, and
means for moving the yarn to the exirewi-
ties of the needles to firs‘o or throw off the
varn from the predetermi nesdies to pro-
duee free su“ plus or szacl:.

5. In a knitting machin t‘w A:tﬂbln&,~
tion with dl bearded needl ws, of means for
laying the yarn ountside the beards of pre-
determined, and uunder the beards of inter-
mediate, zweefflcss a cut presser for clomng
the beards of sald mtevm odiate U% ‘U‘d
movnw me varn to £
> needies to drop or ‘ét’n_row off

said ,)reQQmm ined neadles to
ius or .J%

varn from
produce free st

8. In a 1«:11 {
tion with th
sinker M‘m ;
cutside of, ¢
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needles, and laying yarn under the béards
¢f intermediate needles, a cut presser wheel

.for closing the beards of said intermedjate

needles, and means for moving the yarn to

-* the extremities of the needles to drop or

throw off the yarn from said predetermined

‘needles to produce free surplus or slack.

7. In a knitting machine, means for pro-
ducing loops, including devices for forming
the same upon predetermined and interme-
diate needles, means for dropping the same
from the predetermined needles to copsti-
tute 3 free surplus or slack in the strand be-
tween the held loops, and means for cros
ing loop-holding needles with %adjacent
needles, and codperating means foridepress-
ing the yarn, to carry said held loops around
said adjacent needles, to thereby elongate
said held loops to take up said free surplus
or slack.,

8, In a knitting machine, means for nro-
ducing loops, including devices for forming
the same upon predetermined anc interme-
diate needles, means for dropping the same
from the predetermined needles to constitute
a free surplus or slack in the strand between
the held loops, and means for crossing loop-
holding needlés with adjacent needles, and

" cobperating means for depressing the yarn,

39

to carry both threads of said held loops
around said adjacent needles.

9. In a circular spring needle knitting
machine, the combination with the needles,
of a cloth wheel; a plugged stitch wheel in
operative relation to the cloth wheel and
acting coincident with it; a cut presser wheel
following the plugeed stitch wheel in oper-
ative relation to the cloth wheel, said cut
presser wheel being cut and adjusted to co-
act and corréspond with the plugged stitch
wheel; 2 ‘landing wheel in operative rela-
tion to the eut presser wheel and acting co-
incident with it; a cast-off wheel subsequent

-in operation”to the cut presser wheel and

landing wheel; an interchanging wheel pro-
vided with a series of openings along its
periphery and acting on the needles subse-
quent to the action of ithe cast-off wheel,
certain of the openings in the periphery of
the interchanging wheel receiving needles
free, and certaih other openings receiving

" radially a plurality of needles at once and

[red
[543
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causing the tops of said last mentioned
needles to interchange thew positions rela-
tive to each other; and a small push-down
wheel immediately following and above the
interchanging wheel and acting coincident
with it; all of sald wheels belng in oper-
ative relation to the needles.

10. In a circular spring needle knitting

_machine, the combination with the needles,

of a cloth wheel, a plugged stitch wheel in
operative relation with the cloth wheel and
acting coincidentaily therewith, a cut presser
wheel following the plugged stitch wheel in

1 loops, means for elongating ¢
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operative relation with the cloth wheel, said
cut presser wheel being cut and adjusted
to coact and correspond with the plugged
stitch wheel, a2 landing wheel in opevative
relation with the cub presser wheel and act-
ing coincidentally therewith, a cast-off wheel
operating subsequent to the cut presser
wheel and landing wheel, and interchanging
means operating upon the needles and the
stitches to cause the top of one needle to
change its position with reference to the
top of an adjacent needle, to carry both
strands of a loop of one needle beyond the
other needle. o

11. In a ciretlar spring needle knitting
machine, a series of needles; a cloth wheels
a plugged stitch wheel; a presser wheel cut
to correspond with the plugged stitch wheel,

a landing wheel; a cast-cfl wheel, an inter-

changing wheel provided with means for
causing one needle to interchange its posi-
tion with an adiacerit needie; a small push-
down wheel to operate upon the stitches of
the needles thus interchanged; means for
holding down the stitches below %he tops of
the needles after the needles have been in-
terchanged and have sprang back; a cloth
wheel: a stitch wheel; a cut presser wheel
5o constructed that one or-more needles shall
be engaged and pressed off by the presser
wheel hufore one is passed by it; a landing
wheel and a vast-off wheel; the several
wheols heing in operative relation to the
needles and arranged one relative io the
other and operating in the order named
upon any one part of the series of needles.

12. In a cirenlar knitting machine, means
for producing loops including devices Jor
forming the same upon predetermined nee-
dles and dropping the same therefrom to
provide a surplus iu the strand between the
held loops, means for elongating the held
loops and absorbing the surplus in the
strand, and means for casting off the formed
loops and intermeshing them with loops of
a succeeding strand. .

13. In a circular knitting machine, means
for producing loops. including bearded
needles, means for carvving a strand be-
neath the heards of predetermined neadles
for the nmurpose of forming loops on such
needles and withholding said strands from
passing under the bea of olher needles,
seid ‘last mentioned means including a
plugged sinker wheel, means for dropping
the loops thus formed from said last men-

tioned needles for the purpose of constitut-

ing a surplus in the strand bebween the held
' by tak-

ing up the surplus, and
off the formed loops and inter neshing them
with loops of a stcceeding strand.

14. In a circular knitting roeachine, means
for forming lcops, said means including
bearded needles; means for earrying strands
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under the beards of predetermined needles
o form loops on such needles, means for
preventing said strands from passing under
the beards of other predetermined needles
and dropping them from the last mentioned
needles for the purpose of congtituting a sur-
plus in the strands between the held loops,
means for subsequently taking up the sur-
plus by elongating the held loops, and means

.

for casting off said held loops and intermesh- 10
“ing them with loops of a succeeding course.
“In testimony whereof 1 have affixed my
signature in presence of two witnesses. ’

JAMES McNAMEE

Witnesses:
B. M. Suza,

Wat. J. D. LAMATER.



