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To all choin it may concern: 
Be it kily win that , , Ayi Es McNAAIEE, a 

citizen of the United States. residing at the 
city of Alasterdam, in the conty of Mont 
golney and State of New York, have in 
vented certain new and useful improve 
ents in Circular Spring-Needle Suitting 

isiachines, of which the folio wing is a speci 
fication. 

&fy invention relates to improvements in 
circula 1 spring needle knitting machines, 
and the object of my invention is to provide 
a machine by the use of which fabric may be 
knitted in which there shall be enlarged and 
uniform openings without breaking or cut 
ting the threatl or y; in of which it is con 
posed and withoit reiieving any of the 
needles of their stitches or loops, except for 
the purpose of forming new stitches. By 
the use of any invention the stitches are not 
“transferred as that erin is understood in 
the t'atte, as will hereinafter appear. I at 
tail; this object, by aeans of the mechanisin 
illustrated in the accompanying drawing, 

:Figare 1 is a pain of a portion of a cir 
le. knitting machine, show 

y 
car spring eedle 
iig particularly the inside plate 3, needle 
cylinder W, and tabie A, with parts broken 
Ray, provided with lily invention. Fig. 2 

is a view airing ille line -i of Fig. . 
showing a side elevation of the into 'chang 
ing wheel Yi, and little itsh down wheel J, 
and cross section of the needle cylinder W. 
inside plate 13, and table A, showing also 
the in anner in which the interchanging 
wheel and the little push-down whkel J. 
are mounted and tie reiative positions of 
said wheels and Ile dies. Fig. 3 is a view 
a log ht: it's 2-2 of Fig. ... showing a 
sit is tie waii) { i tie tyi while F, and the 
sinker erstitch wheel E, and needles C, and 

s see: it in of the needle cylinder W. 
Éing of cloth and sinker 

relative positions of the 
- sinkei' wheel and the needles. 
i is a clarged plain yiew of a por 

tion of he iiitei'changing wheel in engage 
ment with the needles, and showing the tops 
of certain needles substantially “inter 
changed.” Fig. 5 is : front elevation, en 
iarged, showing needles C, mounted in nee 
die cylinder , and engaged by the inter 
changing wheel 54, and the small push 

y 

down wheel J, (with parts broken away), 
and the relative positions of the needles, and 
Said wheels. Fig. 6 is an enlarged detail 
view showing the position of the loops O, 
O', and needles C, C, CB, C, C, at succes 
sive intervals, while the interchanging 
wheel M and little push-down wheel J. are 
operating in connection with them. Fig. 
is a plan view of the plugged sinker wheel 
(or stitch wheel), as seen when lying flat 
and not when set at the angle at which it is 
operated. Fig. 8 is a detail horizontai sec 
tion of the plugged sinker wheel shown in 
Fig. 7, when set at the angle at which it 
is operated, showing plugs p. - 

| Sinhilar letters refer to similar parts 
throughout the several views. 
My invention is to be cxplained by a de 

I call an interchanging wheel and little 
push-down wheel, and their operation. 

I adjustably mount the cloth wheei F., of 
the ordinary type in the usual manner upon 
the table. A the cloth wheel engaging the 
outside of the cloth within the perpendicu 
l: 1. line of the needles, in the usual manner 
and for the usiai purpose, viz.--to force 
the stitches, formed by the preceding feed, 
to the bottom of the needles and this clear 
ing the needles for engagement with the 
sinker or stific wheel E. he sinker wheel 
E. is adjustably and yieldingly mounted 
upon the taile A, and is located and adjust 
ed in the usual manner, and differs from the 
ordillaly sinker wheel in its construction 
and operation in that it is provided with 
“ plugs' as that term is understood in the 
trade, in e.'''y other one of its recesses, into 
which the needles enter, these plugs fill the 
space, a terally, between their respective 
blades and extend outwardly from the an 
nular wall supporting the blades sufficiently 
to close the beard of each needle entering a 
plugged recess. Thus the yarn will be car 
lied by the plagged sinker wheel under the 
beard of every other one of the needles suc 
cessively as they are engaged by the plugged 
sinker wheel and outside the beard of each 
needle whose beard is closed by a plug. In 
this way yarn is supplied by the sinker 
wheel as it engages each of the needles, the 
yarn as supplied to predetermined needles 
whose bearis have been closed being a sur 
plus to be taken up and used by a subse 

scription of the parts of two feeds and what 
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quent operation, as will hereinafter appear. 
in subsequent reference to this operation, 
the needles whose beards are closed and with 
reference to which the yarn is laid outside. 
of the beards are referred to as “predeter 
mined needles, while the other needles un 
der the beards of which the yarn is laid are 
referred to as “intermediate needles. 
The cut presser wheel G, shown in Fig. 1, 

g is adjustably and yieldingly mounted upon 

85. 

the table A, and is located and operated in the 
usual manner. It is cut one and one, as the 
expression is used in the trade, and adjusted 
to coact with the plugged sinker wheel E, 
so as to close the heard of each “internedi 
ate?' needle under which yarn has been car 
ried by the sinker wheel and not to close the 
beards of the “predetermined” needles 
which have been acted upon by the plugs in 

20 the plugged sinker wheel, in other words, 
the cut presser closes each beard that has not 
beer closed by the plugged sinker wheel. 

** landing wheel X, shown in Fig. 1, is 
of the ordinary type and is mounted upon 

25 the inside iate B, and is located, adjusted 
and operated in the ordinary, manner, di 
rectly under the cut, presser wheel G. The 
landing wheel X is used for the usual pur 
pose, viz.--while the cut, presser is in en 

30 gagement with the needles, to raise the 
stitches on the needles thus engaged to a po 
sition above the points of the Berds. 
The cast off wheel, H, shown in Fig. 1, is 

mounted upon the inside plate B, is of the 
35 ordinary type 3rd is located, adjusted and 

operated in the usual manner and is used for the ordinary purpose, viz.-raising the 
stitches on those needies whose beards have 
been closed by the cut pressel G, to a posi 

4) tion above the taps of the needles, thus leav 

43 will be seen that a 

ing new stitches on those needles, and rais 
ing to the tops of the needles, but under the 
beards, those stitches which were not 
“pressed off by the cut presser G. Thus it 

course of new stitches is formed on only every other 
needles, and that the remainder of the 
needies in the cylinder have under their 
beards only, stitches of a preceding course 

50 formed by a preceding feed. ft will also be 
Seen that loose yarn will extend from each 
new stitch or held icop to the adjoining new 
stich or held loop of both sides, over and 
disconnected from the stitches of the preced. 

55 ing course, which were not east off. 
What call an “interchanging wheel M 

shown in Fig. 1, a side elevation of which is shown in fig.2 and by an enlarged plan 
view in Fig. 4. is a circular disk-like wheel 

80 of convenient diameter, provided alternately 
with successive slots 3, for receiving needles 
free and successive pairs of radial teeth, 4, 
with intervening recesses 5, for engaging and 
confining neédies, the teeth projecting from 

ne of the 

view of said teeth with intervening recesses 
5, and with slots, being best shown in Fig. 4. 
In the direction in which the cylinder turns, the forward tooth of each pair is provided 
with a needle engaging face r, at its inner 
wall, at an angle icenterwardly 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 
faces at an angle outwardly and rearwardly 
from the inner wall of such rear tooth and 
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 ', 
as shown. The horizontally disposed inter 

38 

changing wheel M (see Fig.2) is adjustably 
mounted upon the inside plate B, by means of the ordinary horizontally disposed 
bracket or arm Z on the outer end of which 
is an upwardly projecting stub shaft Z on 
which the wheel M is journaled. The inter 
changing wheel is adjusted at a point 
slightly and conveniently 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 purpose of explanation (al 
though they may be varied for different de 
signs of fabric) two needles are received 
free, i. e., in their ordinary positions, in the 
slots 3 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 usual 
in anner upon the table A, which is adjusted 
and operated in the same manner and for 
the same purpose as cloth wheel if, as here in before described. 
The little push-down wheel J, a 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, is a circular disk-like wheel of about two 
inches in diameter, or other convenient di 
mension, and is journaled on a horizes) tally 
disposed arm 13, adjustably fastened to the 
upwardly projecting standard 14, removably 
mounted upon the table A. The little push 
down wheel is adjusted with reference to the needles engaged by the interchanging 
wheel M, with its periphery conveniently 
below their tops, so as to engage the cloth 
slightly within the 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 
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the cloth wheel R to retain of hold down. 
the stitches below the tops of the needles 65 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 and yieldingly inetiated 

le: ... and is located S. 

i maininer, with reference 
to the cic: 

Following Élie ins) the 
co: wheel S, a cut, ind sinker 

silovyi, ii. iig. i., is a dist 
in otiated upon the table 

e, as that ex 
3.cle. So as to 
SSI's 

as: SE 

d mounied upon the 
3ated, adjusted and 
ry mainer directly 
and for the isual 

einbefore stated with refer 
inding wheel X. 
wheel U, following the land 
is mounted inside ---. sel. 

i and operated the usual 
tie us a pla?ses, as here. 
with reference it cast-off 

iny invention is as foi 
(on the aeedies, formed 

Sed down by 
carried by the 

eard 
the needles anci out 

d 8 s e i 
st in 

-3. 

needie acted poin 
gigad sire wee, 
subsegueit opera 

hills acic on by 
pilgg r wheel p their 
s are engaged by the cit presser G, 

s baard of each inter 
under whose heard yarn 

irried by the plugged sinker 
tie feards i shich does noi, close 

redetermined needles which 
plugs in the plugged 
is Bia beads of the 
ged by the cut presser. 

33 m ..., &ngages the needles 
and Stitches thereon, and raises ail of the 
stificies on the needles this engaged to a 

iii. he leecies aiov: the points of 
this every other one of saici) 
he outside of the beards while 

sit is stic sti{{hes vyi e inder 
the needies and stitches are 

engaged by the cast-off wheel i, which 
the tops of the needies and under 

irds whose stitches which were pre 

and ad 

. reedies 

each fourth 
: it with the in 
& m press off 
a second needle enter 
2: . 
Y, sawi in Fig. , is 

tie ordinary type and is io 

s 
8. 

giously thereon and which were not 
“ pressed-off' by the cut presser and raises 
over the tops and off the needles those 
stitches which were pressed off by the cut 
presser, leaving new stitches on those thus 
pressed oil and continuing on the needies, 
whose beards were not closed by the cut 
presser, the Stitches previously formed 
thereon. By this operation new stitches or 
held loops are formed on those needles 

confined in a recess 5. 

whose beards have been closed by the cut 
presser, and the loose yarn furnished by the 
sinker wheel floats back of those needles 
viich 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 wheel hi. 
As the needle cylinder W, and the inter 
changing wheel rotate, two adjacent needles 
ride into and are received free in a slot 3, 
(Fig. 4) and the two adjacent and Succeed 
ing needles are directed into, received and 

Two needles are di 
rected into a recess, as follows: The needle 
engaging face 7, engages the first of two 
adjacent needles to enter a recess 5, slightly 
retarding and springing it back and the 
needle engaging faces, engages the second 
of the two lastinentioned needles springing 
it sightly outward and forward, so that as 
the cylinder and interchanging wheel ro 
tate and the face S intersects the line 
through the centers of the cylinder and in 
terchanging wheel at all angle sufficiently 
obtuse, the said second needle is forced into 
the recess 5, along with and against, but 
after, the first of said : 2ntioned t after, the first of said last mentioned two 
needles, by the inward Spring of the said 
second 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 
if the first needle so entering the same re 
cess, and the said second needle will be sub 
stantially filash with the intersection of the 
inner wall of the tooth 4, and the face 3. 
it will be observed in this connection that 
the needle engaging devices of the inter 
changing wheel, by reason of the location 
of said wheel within the circular path of 
the needles, and the smaller diameter of 
the interchanging wheel, while the latter 
is mounted in a piane parallel with the 
path of the needles, approach the needles 
to the point of intersection, engage the 
needles, move with the needles for a pre 
scribed distance, and then recede from the 
path of the needles, liberating then to per 
init of their resuming their relative normali 
positions. Moreover, it will be noted that, 
as each needle engaging device on the inter'- 
changing wheel reaches the point of inter 
section with the path of the needles, the 
forward needle engaging face r is deflected 
rearwardly and inwardly to effect an in 

75 

8 

35 

O 

95 

OO . 

28 

25 

3. 

  

  

  

  

    

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  



s 

ward deflection of the needle as the latter is 
retarded and thus sprung to the-real, with 
reference to the direction of movement of 
the series of needles. On the other hand, 

5 the rearward needle engaging face 8, being 
disposed at 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 

10 gaged by the needle engaging device out 
ward and forward. The abrupt bevel at 
the outer extremity of the walls serves to 
facilitate the release of the engaged needles 
as each needle engaging device begins to 

5 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 eigaged needles is due to 

20 the relative positions of the seedle engag 
ing faces which converge inwardly of the 
interchanging wheel, the forward needle 
engaging face being disposed obliquely or 
at an inclination to the radius of the inter 

25 changing wheel while the-grearward eigag 
ing face is disposed substantially on a la 
dius of the interchanging wheel, and the re 
sult of this action of the needle engaging 
faces upon the forward and rearward of 

30 two engaged adjacent needles is to cause 
the needles to intersect each other below 
their upper extremities or terminals on a 
plane radial of the path of the heedles. 

i The interchanging wheel is “set to co-act. 
35, with the plugged sinker wheel E, and the 

cut presser G, so that a needle to enter a 
recess 5, first shall be a neede inder whose 
beard no yarn has been fed by the plugged 
sinker wheel E, and whose beard was not. 

40 closed by the cut presser G, and also so 
that the second needle to be forced into 
the same recess shall be a needle under 
whose beard yarn was fed by the plugged 
sinker wheel and whose beard was closed 

45 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 only stitches of a pre 

50 ceding course. As the needle cylinder and 
the interchanging wheel continue to rotate, 
the top of the forward needle (of the two 
confined) is sprung backward and the top 
of the rearward of said two needies is 

55 sprung forward (substantially as shown in 
Figs. 4, 5 and 6), so that they become 
crossed and their tops substantially inter 
changed by reason of the forward move 
ment of the needle cylinder W, and tie in 

60 terchanging wheel M, and the fiexibility of 
the needles. At this point the little push 
down wheel , becomes effective. it is so 
adjusted within the perpendicular line of 
the needles with the periphery slightly and 

65 conveniently below the tops of the needles 

1,050,970 

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 the 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 

5 

and resume their usual positions, by reason 
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 
down below the tops of the needles while 
crossed, and holding them there while said 
needies 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 stitch entirely and also both 
strands of the stitch belonging to the needle 
entering the same recess last. It is at this 
point in the operation that the surplus 
yarn, hereinbefore referred to is of great 
advantage and is utilized. As yarn fur 
nished by the plugged sinker wheel is fed 
under the beards of every other needle only 
hereinbefore referred to as “intermediate’ 
needles, and is laid outside of the beards of 
“ predetermined” needles, from the latter 
of which the yarn is subsequently thrown 
off or dropped, there is produced a free sur 
plus or slack of yarn, whereby when the 
held loops on the intermediate needles are 
carried 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 yarn, such 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 light 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 needles in the 
usual way, for the purpose. of clearing the 
needles for engagement with the sinker 
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wheel S. The sinker wheel S 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 cut, presser wheel 
T, cut, one and three, which is set to coact, 
with the interchanging wheel Al, so as to 
close the beards of three successive needles 
but not to close the beards of any of the 
needles which entered a recess 5, last, and 
whose strands are borne over and arolind 
an adjacent needle as before described. 
While the beards of the needles are being 
closed by the cut presser T, as above stated. 
the landing wheel Y, engages the Stitt nee 
dies 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 closed by the cut 
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 , which 
raises the yarn on the needles whose beards 
were not closed by the cut presser T. to the 
top of such needles but under their beards, 
and raises all of the other stitches over and 
off from the tops of the needies. 
While my machine is provided with a 
lugged sinker wheel, and a cut presser 

wheel cut and adjusted to coact with it, for 

3. 

5 

5. 

35 

the purpose, among other things of Supply 
ing surplus yarn to the stitches which are 
to be carried over and around the needles 
adjacent to needles holding such stitches, 
thus facilitating the operation of the other 
parts of my invention, and avoiding the 
straining or breaking of the yarn, it is pos 
sible to accomplish the interchanging of the 
needles as described and the carrying of 
stitches of needles over and around an ad 
jacent neede without the use of the plugged 
siniker wheel and the cut presser cut aid 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 loop or stitch of one needle of 
such group of four over and around another 
adjacent needle of such group, it is ap 
parent that by changing the teeth in the 
interchanging wheel. So as to engage and 
confine two needles in a group of ally num 
her other than four, and by changing the 
piugged sinker wheel and the cut presser.to 
correspond, in accordance with the principle 
described, it is possible to vary the mecha. 
lism. So as to form many figures and pat 
terns without departing from the principle 
of my invention. 
What claim is:- 
1. In a circular knitting machine, ineans 

for producing loops, including devices for 
forming the same upon predetermined 
iteedles and dropping the same therefrom to 
constitute a free surplus or slack in the 
strand between the heid loops, means for 
elongating and carrying certain of the held 

ai'ound adjacent 

means for moving tie yar) to tie 

loops around needles devoid of ioops of tie 
same coarse to take said Sirpills or 
slack, and me: is for casting (if Said ornnesi 
loops and interiesliig their with loops of 
a sicceeding coili'se. 

2. in a circ}}ar kitting machie, the 
coln bilation with slit alle bearded needles, 
(if nea as or forning loops on and carrying 
tle stands it inder the beards of, predeter 
line (1 bearded teetles for the purpose. Of 
producing held loops on such needles aid 
forning loops in and withholding said 
stands from passing under the beards o 
Other predetermined bearded needies and 
means for dropping the loops from the last 
itentioned feetles for the purpose Gi coia 
stituting a free surplus in said strands be 
tween the held loops, means for Subsequently 
absorbing said surplus by elongating the 
ield loops, and means for casting of said 
held loops and interneshing hein with 
loops of a succeeding course. 

3. in a circiliar knitting machine, ti, 
combination with suitable needles, of ine&n 
for forming loops on and carrying th 
Strands inder the beads of predetermined 
needles for the purpose of produci 
loops on such needies, and ioriting loops 
on, and withioiding said straids from pass:- 
ing under the beards of, other predeter 
lined needies and leais for ('opping the 
same from said last entioned needies for 
the pirpose of constituting a - re. 
stands between the had : 
e: living (iii ti"ea?is of ce. 

i: 

that, Siirac or 3 
loops this carried 
plus, and nea is 
loops and is 
a succeeding couise. 

4. In a knitting 

s 
Saig Sur 
said heid 
loops of tri 

combina inachine, the 
tion with the bearied needles, of means for 
laying yarn outside the beards of predeter 
lined, and under the beards of interme 
diate, needles, means for ciositing only the 
heards of said intermediate needles, and 
means for moving the yarn to the extrerai 
ties of the needles to drop o' throw off the 
yarn from the predetermined needies to pro 
duce free Suirius or siack. 

5. In a knitting machie, the counbira 
tion with the bearded needies, of nea as for 
laying the yarn outside the beards of pre 
determined, and under the beards of inter 

* closing 
d 

in ediate, needles, a cut, pres f 
he beards of said intermediate 

6. a 
tion with the 
sinker Yies: 
cutside of, 
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3. 

needles, and laying yarn under the beards 
ci intermediate needles, a cut presser wheel 
for closing the beards of said intermediate 
needles, and means for moving the yarn to 
the extremities of the needles to drop or 
throw off the yarn from said predetermined 
seedles 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 consti 
tate 2, free surplus or slack in the strand be 
tween the held loops, and means for cross 
ing loop-holding needles with adjacent 
needles, and coöperating means for depress 
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 rro 
ducing loops, including devices for forming 
the same upon predetermined and 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 needles with adjacent needles, and 
coöperating means for depressing the yarn, 

3. 

45 

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 plugged stitch wheel in oper 
ative relation to the cloth wheel, said cut 
presser wheel being cut and adjusted to co 
act and correspond with the plugged stitch 
wheel; a landing wheel in operative rela 
tion to the cut 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 the cast-off wheel, 
certain of the openings in the periphery of 
the interchanging wheel receiving needles 
free, and certain other openings receiving 
radially a plurality of needles at once and 
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causing the tops of said last mentioned 
needles to interchange their 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 said wheels being 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 coincidentally therewith, a cut presser 
wheel following the plugged stitch wheel in 
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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, a landing wheel in operative 
relation with the cat, presser wheel and act 
ing coincidentally there with, 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 Yeedle beyond the 
other needle. 

11. In a circilar spring needle knitting 
machine, a series of needies: a cigth wheel; 
a plugged stitch wheel; a presser wheel cut 
to correspond with the plugged stitch wheel, 
a landing wheel; a cast-off wheel, an inter 
changing wheel provided with means for 
causing one needle to interchange its posi 
tion with an adjacent needie; a smail push 
down wheel to operate upon the stitches of 
the needes thus interchanged; means for 
holding down the stitches below she tops of 
the needles after the needles are been in 
terchanged and have spring back; a cloth. 
wheel: a stitch wheel; a cit presser wheel 
so constructed that one or more needles shall 
be engaged, and pressed off by the presser 
wheel before one is passed by it; a landing 
wheo and a cast-off wheel; the several 
wheels heing in operative relation to the 
needies and arranged one relative to the 
other aid operating in the order named 
upon any one part of the series of needles, 

12. In a circuisar knitting machine, means 
for producing ioops including devices for 
forming the same upon predetermined nee 
dles and dropping the same therefrom to 
provide a surplus in 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 interneshing them with icops of 
a succeeding straid, 

13. In a circular kinitting in achine, means 
for producing loops, including bearded 
needles, means for carrying a strand be 
neath the beards of predetermined needles 
for the purpose of forming loops on such 
needles and withholding said strands from 
passing under the beards of other needles, 
said last mentioned neans including a 
plugged sinker wheel, ineins for dropping 
the loops thus formed from said last men. 
tioned needles for the purpose of constitut 
ing a surplus in the strand between the held 
loops, means for elongailing the sons by tak 
ing tip the surpius, and iiaca) is for casting 
of the formed loops and interiaeshing them 
with loops of a sticceeding strand. 

14. In a circular knitting machine, means 
for forming loops, said means including 
bearded needles, means for carrying strands 
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under the beards of predetermined needles 
to 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 constituting 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 I have affixed my 
signature in presence of two witnesses. 

JAMES MCNAMEE 

Witnesses: 
B. M. SHEA, 
WM. J. D. LAMATER. 


