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HARRY McADAMS, OF PHILADFLPKIA, PENNSYLVANIA, ASSIGNOR OF ONE-HALF TO

. JESSE W. STARR, 3p, OF ATLANTIC CITY, NEW JERSEY.

' CIRCULAR-ENITTING MACHINE.

Application filed September 18, 1926, Serial No. 136,276.

This invention relates to improvements in
knitting machines. |

The primary object of this invention is

the provision of an improved circular knit-
ting machine adaptable for the kaitting of
hosiery- in which™ a splice, reinforcing, or

~ secondary thread is to be knit, and embody-
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~with the Banner type of knitting' machine .

ing improved means for controlling, guid-
ing, directing, and knitting the reinforcing,
splice, or secondary thread in a continuous
manner without waste thercof; without the
ordinary floated or free portions. conven-
tionally found in circular knitting machines
where 8 reinforeing arca of less than the
full cireumference than the stocking 1s knit;

and thereby using all of the splice yarn and
obviating the usual cutting of the float. por-

tions. |

A further object of this invention is the

L 2

provision of improved means embodied

upon a circular knitting machine for regu-
lating the gplice thread during the kmtting
thereof, to permit the same to knit the splice
in regular manner, and to knit what would
ordinarily be the float portion into the splice.
. A further object of this invention 1s the
provision of improved ineans specifically

adaptalle for any sort of circular kmitting

machine, and more particularly illustrated
and adaptable for use in connection with the
Pigeon type of circular knitting machine

‘such as set forth in Patent No. 1,330,818,

granted February 17, 1920, or in connection

~ disclosed in Patent No. 933,448, dated Sep-

40
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tember 7. 1909, but which 1is adaptable for

use in connection with any type of circu-
lar ‘knitting machine, embodying improved
means for regulating a set of splice thread
needles so as to perinit the same to take the

~splice thread as each revolution of the needlo
cylinder passed a predetermined splice needle

controlling cam mechanism, whereby to knit
the splice thread in regular manner and to
conttol the splice thread after kmitting 1n
recalar manner to knit in the splice of the
article what would ordinarily be the float
thread. and -thereby economically- producing
a stocking or article with a saving of prac-
tically one half of the splice or rcinforcing

thread, and obviating expensive float thread

cutting operations now necessary. o
- Qther objects .and advantages of ‘this in-

vention will be apparent during the course

of the following detailed description.
In the accompanying drawings, forming a

85

part of this specification, and wherein sim-

. parts throughout the several
views— SR LT
Figure 1 is a plan view of the improved

1lar reference characters designate corre-
‘sponding

60

circular knitting machine, showing more

particularly the mechanism for guiding and
controlling the reinforcing or splice yarn;
the same being shown 1n position to guide
what would ordinarily be the float portion
ot the splice yarn into position to be taken
in a knitting relation by the splice thread
neecdles in order to obviate the float portion.

Figure 2 is a side elevation of the im-

proved knitting machine, showing essential
portions of the same in so far as the inven-

tion herein described is concerned, showing
the parts in the relation described for Kig-
ure 1. o |

Figure 3 is a side. elevation of the im-
proved knitting machine, of the parts above
shown, at the side divectly opposite the
view ilustrated m Ifigure 2.

tigure 4 1s a fragmentary side elevation
of details Mlustrated 1n Figure 2, but show-
ine an arrangement of parts by which the
splice thread is “kicked” into position to be
received by the beards or hooks of the splice
thread receiving necedles. |

Iigure 5 is a fragmentary front elevation
of the knitting cylinder, showing 1nore par-
ticularly the'novel cam means for elevating
and regulating ‘the splice thread receiving
neecdles. o -

Tigure § is a.fragmentary plan view of

‘certain details of splice thread needle con-

trolling cams.
TFigure 7T1s a , 1)
tially on the line 7—T7. of Figure 6.

- Figwre 8 is o sectional view taken sub-
stantially on the line 8—8 of Figure 2, show-

ing certain splice yarn controlling pawl and
cam regulating means. _

- Figure 9 i1s a fragmentary perspective
view of cam means for elevating and lower-
ing the splice yarn swinging arm which
plays an important part in the novelty of
this invention. - = R
Ifigure 10 is an elevation of a cam wheel
mounted upon the conventional pawling
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is a sectional view taken substan-
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shaft, and operated by certain pattern con-
trol- mechanmism (not .siown) to regulate the
splice yarn :guide means of this i1nvention
cduring the knitting of various portions of
the stocking or garment. _
Figure 11 is a front view of certain de-

- tails of:the improved knitting mechanism.

10

Figuve 12 is a fragmentary side elevation
of splice yarn. controlling mechanism em-

bodied in-this invention.

IFigure 13 1s a plan view of a cam ring

“embodied in this invention and movable with

30

the rotary needle cylinder to regulate the in-

“terval at which splice yarn is placed upon

the splice yarn receiving needles.

Figure 14 1s a diagrammatic development
on a plane surface of the knitting needles
and thei' cam arrangements.

IF1gure 15 1s a vertical sectional view taken
through the improved rotary knitting cylin-
der, shiowing the relation cf needles and
needle butt jacks, ' .

- Iigures 16 to 25 inclusive are fragmen-
tary perspective views illustrating the vari-

-ous steps in:the knmitting of the splice or

reinfor¢ing yarn, in.proper sequence.

- In the drawings; wherein for the purpose
of 1lustiation is. shown only a preferred em-
bodiment of mechanism for carrying out the
objects of this invention, the letter A may

- generally designate the improved knittinge

36
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machine, which may include a rotary needle
supporting cylhinder B: rotatably supported
upon a frame C.

The needle supporting cylinder B receives

complementary sets of needles D and E; and
cam means ¥ 1s provided for preferably op-
erating upon all of the needles of both sets
D and E for regulating the reception of the
main yarn, and moving them into knittine
relation with respect to main and splice
yarns as Ulustrated in Figure 14, Novel can
means (r is provided for guiding and regu-
liting the needles ¢n the set of needles I so
that they niay take the splice, reinforcing, or
sccondary yarn to contimuously knit the same
without any waste or float portions appear-
ing 1n the knitted stocking or garment. A
sphice thread guide arm H is provided, op-
erated by means K to control the splice
thread S 1n the proper knitting relation with
respect to the knitting nceclles of the splice

thread receiving needles E as illustrated in

- Figures 1. 2 and 16. Means M is provided

60

05

for operating upon the splice thiead S to

msure that the portion of the splice thread

which would be the ordinary float portion in
conventicnal kmtting is thrown onto the
needles .of the set E so that the beards or
hooks will receive the same in a knitting ve-
lation. Means P is provided for bringing
what would ordinarily be the float portion
of the splice thread to the outside of the ¢ir-
cular line of kmitting needles so that the
needles of the set I& may receive the same

1,683,203

1n a knitting relation; the means P perform-
ing the additional function of regulating the
knitting feed of the splice yarn S when that
porticn of the splice yarn which would be
the ordinary float portion in cenventional
knitting, is knit into the splice in the gar-
ment. Means R and T illustrated in Ifig. 3,
are controlled by pattern control means of
the knitting machine, for respectively main-
taining the means M and P inoperative dur-
ing the knitting of certain parts of the gar-
ment, such as i1n the case of hosiery, the
kntting of the heel and toe pockets.

In the circular kmitting .means the needle
cylinder 1s that type -adapted to be rotated
to produce plain tubular knitting, or oscil-
lated to form heel or toe pockets for stock-
mgs or the like. . The needles shown are of
the spring beard type, although I use other
types 1f desired. Suitable yarn supporters
and beard depressors. cooperate with the
necdles 1n a knitting operation. In the pro-
duction of hosiery 1t 1s needless to state to
those skalled in the art that a splice yarn,
reinforcing yarn, or secondary yarn, is used
to produce the high splice, reinforced foot
portion, or. other parts of the stocking or
garment being knitted. |

Many det-a,ifs of operating mechanism, con-
ventionally known to those skilled in the art,

80

89
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and more particularly shown in the patents

above referred to, are omitted from the type
of knitting machine illustration in the draw-
1ngs, and manufactured by the Wildman
M{fg. Co., Norristown, Penna. S
. Referring to the drawings, the needle cyl-
inder B is mounted to rotate or oscillate in
a supporting bed 26, more particularly il-
lustrated in Figure 15 of the drawings.
This needle cylinder is provided with spring
beard needles 27, which are divided into the
two sets or series D and I, as diagrammati-
cally represented in Figure 14 of the draw-
1ngs. The needles in the set D operate at all
times curing plam tubular knitting, but the
needles of the set B are preferably construct-
ek and operated upon to make the reinfore-
Ing or high splice of the garment being
knitted upon. - '

As above noted the needles 27 are prefer-
ably of the spring beard type, and cooperat-
mg with each needle 27 is-u beard depressor
28, of the conventional type. The beard de-
pressors are actuated by cams (not shown)
carried by the cam ring or cap 29, which is
stationary and may be considered a part of
the frame C. These beard depressors and
their operating mechanisms form no part of
the present invention as may be noted, but
1t 1s essential to place certain guide means
to avold the same during the novel opera-
tion of the splice yarns. - o

The main yarn L is fed in ordinary man-
ner to the needles 27 from a yarn guide 30,

100
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see Kigure 2, pivotally supported upon a 330
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pin 312, and a plurality of which yarn guides
30, for the main yarn L, may be .provided,
accordlnfr to ordinary construction. The
main vyarn is of course fed against the
shanks of the needles well below the beards
of the needles when said needles are at toeir
highest level. The yarn is S'l'.l[)pﬁi‘t.{?ﬂ by

yarn supporters or sinkers 31 which are

mounted to slide in radial slots in a sinker
ring 32 secured to the upper end of the cyl-
inder and rotatable thmmﬂ(]} The c-:m]
yvarh sinkers ate prov[ldulfwﬂh yarn and
fabric supporting le(fnﬁ*h 33, shown in Ifig-
ure 15, which should lw' umed, In so far as
this invention is (fmcwned, Since 4 ﬂpwmi
guide shown in Fig. 1, at 259 1s proviaed
to take the splice Varri over thie same at a
certain interval, as will be subsequently men-
tioned. The said yarn supporters 31 are
moved radial of the needle cylinder B by
means of certain cam grooves provided 1n
the cam rin~ 29, and the construction ig con-
ventional as will be well understood by those
skilled in the art. The needles of the serntes
D have shanks which are lengsr than the
shanks of the needles of the series E. That
is, the length of each needle of the series
D is frreater than the length of the needle
of the scries K, as illustrated in I 1. 14, -al-
though this is merely one awangfmant by
which the control of the needles is effected.
The needles of the series D and I may be
respectively proved with butts 35 and 36,
as shown 1n Figure 14. While {}Idmamh
the butts 35 are longer than the butts 36, for
this invention they may all be considered
as of the same Ienn'th A novel feature of
the invention is the provision of a special
jack 37 for each needle of the series 15 ;fsht:i_
ably disposed in the guide grooves of the
needle eylinder, below the respective needies
of the set or series K. Kach of the short
jacks 87 is provided with a butt 38. In fact,
each needle of the series E may be said ‘u}
be divided into upper and lower pmtmm
with an upper and lower butt respectively,
nmovable relatively toward and away from
cach other by the cam means F and (+ to be
Hll]l‘%t‘(]l]{f‘ntlv described, to effect the purpose
of this «invention to be subsequently  set

forth. ... .

The direction of rotation of the .needle
Cxllndu is as <hown in Figure 1 of the draw-
ines, by the arrow, and ﬂlt‘ necdles rotate in
the duectlon illustrated by the arrow in If1g-
ure i4.

As to the cam means K. the same mmeludes
a cam 40, upon which the butts 85 and 36
of the nﬂed]m of both series D and IS ride,
to bring the needles from their lower posi-
tions, &,tdrtmﬂ at the point 41 which is illus-
trated in Fws. 2, 14, 16, 17, 18, 19, 29, 24
and 25, to fullv le ate the mmu above the
bmkm‘s 31. The needles of the serles D and
E during the normal rotary travel remain

the maii and splice 3

3
p
elevated from the location 43 to the pmnt
45 illustrated 1 Figs, 14, 16, 18, 19, 23,
and 25, and at location 45 the butts 85 and
36 are ehﬂ'fztrer} by cam means 46 ot Fig. 14,
and the needles are lowered in order to 1}1‘11’111'
varns, as the case may be,
imio knitting relation at ‘the point 47 1 lus-
trated in Figs. i4 and 16 to 25 nclusive.
After the knit of the varn has been effectesd
the Lutts 85 and 36 ride along a cam 49, as
chown in ¥ie. 14 and are FIF”E ated once
more, being tulh ‘elevated at the location
53, .mﬁ all of the needles of the series 13
and I travel in fully elevated relation fron
the point 50 to the location 51, as shown
Figures 3, 14 and 16 to 25 inclusive, at which
411 of the needles of both sets D ‘1nd K are
deain lowered by a cam 52, shown in Fig.
4 which operates on the butts 35 and 36.
'I._"he. needles of both series are then inliy
lowered at the location 53 111unL1‘1ted in Hio-
ures 14, 16 to lrw and 20 to 25 inclusive. and
in the case of rh» needles of tlm series 1) the
SAINe (:ﬂnhmw i a lowered travel during the
rotation of ih cylinder until the cam 40
shown 1n I‘ = 14 and as above mentioned is
reached. anc whence they are elevated again.
This is ngt troe of the needles of the series
E, however, since due to the front position
of the speeial cam means (3 and the short
jacks 87, the 1196‘(“1““- of the series K are ele-
vated in qtder te take the aphce yarn to the
lenitting pdint 47.

At this time referring to IYigures 5, 6, 7,
11 and 14, whicli show thL special cam means
(3, it is to be noted that as thpv approach the
cam means (G the short jacks 87 are position-
ml in a consjderably spaced relation bhelow
the lowermasiedges of the respective needles
upon  whieh ihmf operate. Isven  when
the need]m in the series ¥ are fully lowered,
and prior to operation of the jacks 37 upon
the cam means (r, there is a spaceiliustratedat
55 in Froure 14 of the drawings, between the
top vtlﬂ'e of each.jack 37 and the lower edoe
of each remputne needle thereabove 1n
the sevies I,  As the jacks 37 appr oach the
cam means G, the butts-33 tl‘mrent fivst ride
IH pwm'f]ly upon an inclitned cam 56, ana due
to tlw tact that the effective throw of this
cam ix greater than the space 55, the top edge
of each short jack 37 engages the lower cdge
of the necdle thew&hom and pushes it
respective needle in the series L upsardly
from the low point 58 to the point 59, as
ilnstrated in Figs. 5, 11, 14 and 16 which 1s
about one half of the normal high elevation
of the needle beargds. The butts 38 ride off
of the cam 56 W hen the neecdles have been
elevated, to the point 59 and the butts 38 of
the shopt jacks 37 then come mto contact
with an oppositely inclined cam 60, whicl
lowers the short jacks 37 to their normal
lower position. as illustrated in Figs. and
14, and they continue in this lower position
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for a complete revolution of the needle cylin-
der until they are again elev: ated by the cam
66 above moutmneu Returning again to the
ﬂ'}_)x ration of the cam means (:, after the
edles of the series ¥ have been elevated to
t!w point 59, they are not fully Ph-vatud for
ling the splice yarn, and heénce a cam 62
i mmlpmed upfm which the upper butis
6 o1 the needles of the splice yarn series E
ride, and the needies {}‘[_ the series 1o are
clevated from the loc ation 64 to the fully
clevated location 65, and in this elevated
condition the needles of the series [T receive
the splice varn N, as is illustrated in Figs.
14, 16, 19 and 20, And the said needles of

,the series 18 remain fully elevated from the

location 65 until they are carried downward-
ly by the cw,{n 46 to the knitting point 47,
and - at whieh time the splice yarn is of
course kniv i with 1 He main yarn,
Iu“{‘lltlli‘“ to the mounting of the cams 56,

GoN atl (r‘:..f., s 15 1hmt1ated in Figures 6, f

and 11 ot the drawings, a cam supportmfr
block or member 68 is mounted upon the sup-
porting bed 26, at the front of the knitting
TIETe hm{* and one side ofithe block or munbf‘*
(8 is beveled at 69, and upon this side is
shidably placed the cam 56, The cam 56 as
Hlustrated in Figure 6 is elongated and pro-
vided with a pair of Glmltmted slots 70 there-
along which receive serews or gnide pins 71
conpected in the block or member 8. so as
v pernnt th wam 56 o shide Joneitudinally
and preferably radial of the needle eylinder
13, so that xuw fully extended towards
the cyihmider the tnner margein thercof will
b puuhnned to engage t the butts 38 of the
}mrt meks 37, A Teaf H};Mll”‘ 2 shown 1n
Fies 6 and 11 is connecled at 73 on the block
i;+,, wnd at its free end is resifrently urged
into engagement against  a shoulder 4 at
the outer end of the cam member 56, to
urge the sate nnlmdllv into position for
cngagme {he butts 38, This cain member
56 adjacent its outer end s prmidml with
an upwardly facing recess 75 1 which fits
the outer end of a lever 76, which will be
stbrequently deseribed as part of the means
R to retr[ut the canr 56 so that 1t will not
cngage the butts 38, and therefore will not
oper ate during ]J{Il(l{]% when the splice or

Teinforeing yarn is not received by the necdle

cyhnder,
'IIIU "
lhe block 68 ix attached by serews @8 on
the supporting bed 26, to prevent its move-
lnmlt, and the opposite side of the same is
iwlso beveled al 80, for receiving the =tation-
ary cam snenber 60in connected rela-
tron by serews 8T oy the fike. 'This cam
GO 15 not wovable and 15 always in position
to pull the short jacks 37 down to their fully
Jowered asition.

" A stationary YWrame plate 83 receives the
needle eylinder therethrongh and practically

aieh as when the latter 15 oscillat-

LTS SR S T SR T Y SRS ST S [ [ SN S | B T S S L R L T RO PO SRR N U SO TP S P SR

theirr tully elevated

1,883,203

surrounds the ncedle cylmder in spaced
relation above the supporting bed 26 above

| mentmncd the same at the front thereof be-
ing cutaw ._w to aceon miodate the cams

54
and 60, ag shown in Fig. b, and it being
prefe rred that the plate 83 :;.uppurt the cam
means B above described and other details
of conventicnal character well known to
tlm*-‘:fj skilled 1n the ordinary construction
of machines of this character. The cam 62
is rigid upon a bracket 84 supported on the
fldinﬂ.llnﬂ' 83, at the front of the kmitting
machine, as shown in ig. 5, and 1n the
relation above deseribed to elﬁvate the splice
varn receiving needles of the series I to
splice yarn receiving
positions. The position of cams I and (r
1s well illustrated 1n a developed plane in
Figure 14 and the cams G in front elevation
in I 1oure 5.

Other cam details whmh come into play
during the oscillation of the cylinder I3 need

" not be described, as they are conventional

and are illustrated in diagrammatic manner
in Figure 14 of the drawings.

Details of the mechanisms K, M, and P
will now be described, and the ol)el'ﬁ on
in a proper knitting sequence will be later
aiven to set forth the cooperation of the ele-
ments of these various mechanisms.

The splice yarn guide arm H as is illus-
trated in Figures 1 and 2 2, and elsewhere, 1s
preferably elongated, and at the front end
theveof 1s mwardly curved at 85 as shown
in Fig. 1, towards the knitting cyhinder 13,

and at the free end thereof the same is Iro-

vided with a downturned right angled por-
tion 86 which 1s adapted to nmmdlly rest
upon the top surface of the stationary cam
ring 29, At its rear end the %plice varn
ﬂ‘lmle arm H 1s adjustably reccived in
siceve portion 87 of an L-shaped bracket 88,

which Is pivoted upon a sup porting pin 80

rotatably mounted on a stationary bracket
90 as part of the frame C. T he arm H at
the lower end of the portion 86 is provided
with a transverse opening 91, throuch which
the splice yarn S extends in a ﬂ*mded refa-
tion for engaging tle Lmttmg needles as
will be aubqoquﬁntl‘} mentioned. The guide
arm Il s elevated from its normal p{)bm(m
lustrated in Figure 2 to the position illus-
trated in Figure 4, in order to pﬁrnut the
splice yarn receiving needles of the series K
to ll(hll the splice yarn at the time after a
swinging arm or meinber 95° of the means
M has ]nhhnil the splice yarn beneath the
beards of the needles of the geries B, as is
rllmimtml in Frogure 4 of the drawmu ;s
IS VOUY Necessarty “for the arm I to clear the

splice’ vasu, feeding from the bobbin to the.

nwdlm to prevent entqng]emem when knit-

ting m.hat would ordinarily be the ﬂ(}dt por-

tion of the sphee.”
Referr ing now tu the means K whlch ele-

it
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117 operate 1n
“adjustable and detachable finger 119 which
is carried intermediate its ends upon the
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vates and lowers the splice yarn guide arm
H. 2 lever 95 is pivoted at 96 upon a bracket
97 formine a vart of the frame €. This le-
ver 95 adjacent the free end thercof is pro-
vided with a laterally extending arm 95 nor-
mally spaced slightiy below the guide ar
11 at a location between the free end of the
arm I aod it pivot 89, and in such positon
that upon elevation of the lever 95 the arm

‘05 will engage the arin Hoand elevate the

smie to the position flustrated in Figure 4.
The means for elevatine the lever Yo to per-
form its function is operated in synchronism
with rvotation of the evlinder B. To this
end, upon the main shaft 100, or some other
rotary shaft of the machine A having
proper rotation with the eyvlinder B, a disc
101 is preferably placed, having diametri-
cally opposed pins 102 and 103 thereon. A
pawl supporting lever 104 1s pivoted at 109
on the frame C, in any sutitable location, and
this lever 105 at the free end thereof 18 pro:
vided with a pawl 106 normally spring
urgéd by means 107 into engagement with
the teeth 108 on a ratchet wheel 109 rotat-
ably mounted upon a pin or shaft 110 which
is in turn supported by the bracket 97. In-
termediate its ends the lever arnr 104 1s pro-
vided with an extension 111 which may have
a beveled edge 112 in the nature of a cam
~urface over which the pins 102 and 103 may
ride to oscillate the lever 104 to permit the
pawl 106 to engage the various teeth 103 of
the ratchet wheel 109 and rotate the latter.

Rigid with the ratchet wheel 109 1s a cam
wheel 115 at the inner side thercof, of sub-
stantially the same diameter, and having a
vlurality of cam teeth 117 amounting to one
‘Eal.f the number of teeth 108, These teeth
a cam like manner upon an

lever 95 above described, as by a detachable

- serew 190,

In the operation of the means K it 1s
assumed that the shaft 100 rotates at the
sapne speed of potation as the needle eylin.
der B. Assuming the varn arm H to be
lowered as illustrated in Figure 2, the
needles of the series ¥ are just starting to
elevate to take the sphice yarn 5, which has

‘been drawn by the means P to the outside

of the line of needles of the cylinder. As the
cylinder B continues to rotate the pin dise
101 will also rotate and the pin 102 rides
over the edge 112 of the lever 104, elevatinp
the lever 104 frena the position Hlustrated in
YWieure 2, shightly, unti the pawl 100 there-
of encages beneath the uppermost tocoth 103
immediately adjacent the top of the pawi
106, whichh pushes the ratchet wheel 109
around slightly, and just about suflictent to
catze the finger 119 to ride up upon the
adjacent tooth 117 of the cam wheel 115, to
the position illustrated in Figure 4 of the

e

drawings,  This operation of course ele-
vates the lever 95 and consequently through

(he arms 98 elevates the yarn arm 11 to the -

position iwistrated i Figure -, and this
clevates the splice varn S to a position where
the smne can not be entangled by the ap-
proaching needles designated as K in Figuve
3 of the drawings. In the mreantime, just
be fore the elevation of the arm H, the swing-
ing arm 95* has pushed the splice yarn to
the inside of the line of needles I which have
jnst been elevated, as illustrated in Figure
19 of the drawings, so that the splice yarn
will catch beneath the beards of the needles
in the series . The arm I then remains
elevated by reason of rvesting of the finger
119 on the top teeth 117, as illustrated
Figure 4, and the disc 161 continues to rotate
for about 180°, according to the timing de-
sired, until the pin 103 rides into engage-
ment with the edge 112 of the lever 104
which has lowered in the meantime to stop
104%, and at this time the splice receiving
needles of the series I8 have all passed the
splice varn at the threaded location on the
armm I, and due to coming of the pm 103
into enceoenient. with the lever 104, the lat-
ter will be elevated for rotating the ratchet
wheel 109 to the position Hlustrated m Ifg-
are 2 of the drawings, where the hnger 119
is immediately in the rear of one of the
feeth 117 aud ready to ride upwardiy there-
on when the opreration aboyve described 18 re-
neated.  This of course lowers arm H to the
position shown in Iguve 2.

Referring to the means M, as above men-
tioned. the same includes an arm 95° adapied
to move the splice yarn into recerving rela-
tion by the hooks or beards of the splice
yarn receiving needles at the proper time.
This arm 95 may be a pivoted arm or
didable arm, just so it moves to perform
the function above described in synchronism
with the rotating needle cylinder B. 'The
preferred arrangement is that of providing

an arm 954 pivoted at 130 on the upper endd g

ot a9 bhracket arny 131, Bracket arm 131 14

supported at 132 on the front top =tirface oF

the stationary cam ring Y4 as shown in Fies,
1 and 2. A spring 133 is provided, cogaging
at one end the bracket 181 andhatl the op-
posite end the pivot avn 95" below its pivot
point 130 satd spring 133 pormally being
under tension Lo urge the pivoted arne Yo
outwaurily at its luwer end fo the outer side
of the civeular line of needles of the needle
cviprdere B and against o step projection
134 provided as a part of the bracket 181,
although not necessarily a part thereoi.
The lower end of the arm 95* is provided
with 2 hook extension 136 inclined slightly
toward the center of the needle cyhinder 13,
and in a position just forwardly of the yarn

\euide arm I where the same upon swinging
JAnwardly to the inside of the circular line
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ring 29 and is provided with

6

of knitting needles may carvy the splice yarn
S into engagement with the outer side of
the elevated needles which have Just been
elevated by the cam 62 to their fully cle ated
position, so that the beards of the needles
of the series & may engage the splice yaru
at the portion which is ordinarily the float
portion, and as will be stibgequently © de-
seribed in setting forth the cycle of opera-
trom.

As to the proper oscillation of the arm
95*, an- operating lever 140 1s provided,
pivoted on a pin 141 carried by the bracket
131 or a part adjacent thereto. 'This lever
140 at its lower end extends below the cam
an inturned
foot 143 which rides against the outer sur-
face 6f a cam ring 144, which 15 move pat-
ticularly detailed in Figure 13, and wLich
is suitably mounted as by keying on the
sinker ring 32 of the rotating needle cyl-
inder. The sinker ring 32, as 1s well under-
stood in the practical art rotates with the
cvlinder B, since the sinkers 31 Intermesh
with the cylinder necedles. This cam 144
mayv be provided with cam shoulders 146
designed to swing the foot 143 outwardly

and cause inward swinging of the splice yarn

controlling arm 95* due to a link connection
145 between the lever 140 at the upper end
thereof and said arm 95%, as is illustrated
in Figure 2 of the drawings. Lever

and 2. | |
Referring to the means P, it may be stated

"ot this time that the same serves two very

primary fanctions, first, te

important and
be the float

brine what would ordinaril
LS .
portion of the splice

order that this portion of the splice yarn
or thread may be received on the series I
of the splice knitting needles. The second
important featurve of the means P 15 to hold
the splice yarn until suflicient of the sphice
or reinforcing thread S has been pulled ofl
of the bobbin in an amount required to kuit
what wounld ordinarily be the Hout thread
into the splice, and after this mount has been
pulled {from the bobbin the means P slowly
focds it to enable what would orvdinarily be
the float thread to knit into the fabrie. "This
operation will be more thoroughly detailed
hereinafter.

The means P is best illustrated in Figures
1. 3 and
qre 2 It includes a horizontal swinging
arm 150, which at one end thercof 1s {JI‘O—
vided with a right angled and vertical shaft
151 reccived in a rigid relation within a
sleeve portion 152 thereof, so that the lower
ond of the shaft 151 extends below the lower
edee of the sleeve 152.

the shaft 151 is slidably mounted in the

vertical passageway 154 of a vertical slecve

saceway 154 of the sleeve 150.

140
is limited by a stop 141* shown in Ifgs. |

thread to the outside
ot the circular line of cevliinder needles 1n,

9 of the drawings, and also in Fig--

This lower end of
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155 provided as part of a detachibic Bricaed
156 mounted on the stationary cama ving 20,
s Wustrated 1n Figure 3 of the drawings.
The <haft 151 may reciprocate v ihie jits-
! At its jower
ond the shaft 151 extends below the sieeve
1553 and is provided with a right angled arm
157 which supports a rvoller 158 at the fiee
end thereof, operating upon a detachable
camn ring 159 which is detachabiy keyed on
the sinker ring 82 of the rvotary cyhindes 13,
as illnstrated i Figure 15, A =viral spung
160 encircles the sleeve 155 and the portion
159 of the arm 150, at its lower end peing
connected to the bracket 156 and at its upper
end Deinge conneeted about a pin 152 svhiich
1 part of fhee sleeve T2y the springe (90 bemng
vnder g tension to nornally =wing the arm
150 tnwaediv fevwaed the mmn yarn oo
30, to a position to b subsequemiy dserihed,

The cam 158 rotates with the cylinder im
the direction of the arrow iliostrated 1o Fig-
ure 1, and during the novmal riding of the
roller 158 on the portion (63 of the cam 35
which is concentric with the rotary cyhin-
der, the arm 150 is maintained i the post-
tion illustrated in Figures 1 and & As the
roller 158 rides onto the gradually sioping
portion 166 of the cam 159, the arm 150 1
slowly fed inwardly to feed the sphee thread
to enable the knitting of what would ordi-
narily be the float portion of the sphee yarn,
and after the splice yarn has been knitted to
the end of the series of needles I, the rolier
158 rides onto the sharply inchined cam sur-
face 168 of the cam 159 and quickly throws
the arm 150 to the outside of the circular line
of knitting needles, and in so doing the same
engages the splice yarn to pull the same to

the position illustrated in Ifigure i, as wili
be subsequently understood more fully.

The arm 150 at the free end thercof 1s pro-
vided with a tsbular sleeve portion 170, mn
which a shaft 171 is oscillatively mounted.
The shaff 171 at the upper end thereof is
provided with a laterally extending arm 172

ricid therewith shown in g 1, and at the

lower end thereof the same is provided with
the right angled hook portion 175 shown 1n
Iig. 3 which guides the «plice yarn in the
various operations above and to be subse-
quently mentioned. A spring 176 under
tension en:ages the arm 172 at one end and
is held at its opposite end by a bracket 178
attached to the arm 150, and normally
swings the hook end 175 away from the arm
150, but this movewment is limited by means
of the nrm 172 engaging a =top extension
180 rieid on arm 150 as shown n Figares 1
and 3. The arm 1% iz provided with a
finger projection 183, shown i Figs, 1andd,
which engages against a vertical stop roud
184 rigid on cap 29, as the arm 150 ap-
proaches its outer movement, o turn the sri
172 slightly and swing the hook enad 175
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 eliminates noise and shock upon the parts,

away from the line d.f needleé. This opera-

tion.of course only cecurs when the arm 150

swings to its. outermost position as illus-

trated in Figure 1 of the drawings. =
To bufl tﬁe action which the sharp c

surface 168 has on the swinging of the arm
150, a resilient buff pad 185 is placed on a
bracket 185 carried by -the cam ring 29,
which an extension 185® on the arm 150 may
engage at the outward limit of movement of
the arm 150, as illustrated in Figure 1. This

since 1t must be understood that the neeclle

- cylinder rotates at a considerable speed and

unnecessary shock and vibration of parts of

- such will have to be eliminated. - )

~ the cam ting 29 at the outward limit of

20

The hook end 175 ofi the means P must of
course be elevated above the top surface of

swinging of the arm 150, but it is desirable
that the same be lowered within the passage-
way of the needle cylinder B, in order to

pass beneath the plate 190. Both at the in-
ner ancd outer limits of movement of the

arm 150 the hook end 175 is elevated, and
this is attained as shown in Iigs. 3 and 9,

- by providing a cam finger 191 on the.lower

30

40

end of the sleeve portion 152 of the arm 150,
which operates upon inclined cam shoulders
192 and 193.of sleeve 155, to mark the inner
and outer limits of amplitude of movement
of the arm 150, and consequently when the
finger 191 rides upon the surface 194 of the
sleeve 155, the hook 175 will be lowered 1n

the upper end of the needle cylinder, but
when it rides up on the shoulders 192 and
198 the shaft 151 will slide upwardly in the

sleeve 155 on the bracket 156, to elevate the

hook 175.

‘Thére are times when the reinforcing

thread: is not used. Then the swinging
splice ‘thread control means P, and the

means M are locked and retained inopera-

~ tive. This locking, as above mentioned is

55

controlled by the means R and T, which
themselves -are operably controlled by the
pattern controlled means, as will be well un-
derstood by those skilled in the art to which
this invention relates. L :

Referring.to the means T for locking the-

arm 150 against swinging, and.to maintain

the means P inoperative, the same includes
a.lever 200 illustrated in Iigure 3 of the

drawings, pivoted at 201 on the frame C, and

which at the free end thereof is connected

to a vertically shdable lock rod 202, guided
by bracket means 203 supported by the

- frame table or ring 83, so that normally

60

65

when the lock rod 202 is lowered it will be

out of obstructing relation with respect to
the roller supporting arm 157 of the swing-
ing arm shaft 151, as illustrated in kig. 3,

but upon certain elevation of the lever 200

the said lock rod 202 may be elevated to en-

gage against the inner edge surfacé of the

- 6.

the spring 160, as can be understood from

Ig. 1 The upper end of the bracket 203

- may act as a stop against which the roller
158 abuts to limit the outward swing of the

roller supporting arm 157 and consequently

the arm 150, as can readily be gained from

Figures 1 and 3 of the drawings.

The means for operating the lever 200
consists of a special disc or member 208
connected for . rotation with the pawling
shaft 209 of the machine A, which as is
well understood in the art is controlled by
pawl and ratchet mechanisms operated .in
turn by links with special lugs, so that the

high splice and remforced. sole can be

7

arm 157, to lock the arm 157 outwardly so
that 1t cannot swing inwardly responsive to

70

-

__4‘.'.:1

SO

brought into. play as desired. This mecha-

nism is of course all controlled by the pat-
tern control device. This disc 208 1s-pro-
vided with a peripheral notch 210 therein,
wherein a lug 211, formed intermediate the

ends of the lever 200 dvops during the lnit-

ting of the high splice, 1n order to remove
the stop rod 202 from obstructing swinging

movement of the arm 157, The disc 208 has
a szcond mnotch 212 therein, illustrated in
Ifigure 3 of the drawings, into. which the

lug 211 falls, to remove the stop rod 202

from the path of the swinging arm 157
during the knitting of the splice or rein-

forced sole of the stocking. During all
other times the lug 211 rides on the pe-
nphery of the dise 208, such as during the
oscillation of the necedle cylinder when knit-
ting the heel and toe, and during other op-
erations, as will be readily apparent, to lock
the means P. ' o

Referring to the means R, the same, as

shown in Iig. 3, includes a vertically. dis-

posed lever 215, pivoted at 216* on the frame
C, and at the upper end thereof being con- -

nected by a link 216 with the  lever 76,

100

which is pivoted at 218 on the stationary

snpporting bed 26, as ulustrated m Figure

The lever 76 as above mentioned has one
function in that the same controls the cam
56. It has another function in counection

‘with ‘the mechanism illustrated in Figures

11 and 12 of the drawings. This mechanism

mcludes a stop shaft or rod 220, slidably
supported by a bracket 221 which 1s mount-

ed upon the frame ring 83. The rod 220 1s
vertically cisposed, and the bracket 221
1ucludes upper and lower apertured sleeves
222 and 223 thru which the said rod 220 is
euided.

sion 1s placed between the upper apertured
sleeve 222 and the collar 224, and acts to
normally force the rod 220 downwardly so

that the upper end thereof is below a stop
.extension 227 connected with the lower end

of lever 140 and extending below the cam

A detachable collar 224 is placed
on the shaft 220 between these sleeves 222
and 223, and a spring 225 under: compres-

110
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cngaging: foot 143 thereof, in such position
that when the rod 220 1s elevated 1t will
extend above the lower portion of the stop
member 227 to hold the lever 140 out of
engagement with 1ts cam ring 144, and thus
holding  the arm 95%, at its lower end, en-
tirely within -the circular line of knifting
needles, and out of operating relation with
the splice yarn. As 1s dlustrated in Figure

. cﬁ'awings, the-free end of the Jever
76 1s provided with an upwardly inclined
cam portion 230; which under certain -cir-
cumstances, when it is desired to maintain
the means:M inoperative, rides against the
lower end of the stop pin .or shaft 220 to
force the same upwardly into obstructing re-
lation with the lever 140 to maintain the
latter inoperative as above mentioned, and
as will .be subsequently set forth.

The means for cperating the lever 215 as

is shown 1n Figs. 3 aud 10 consists in the
provision- of a notched operating disc 235,
keved 1n any manner for movement with the
disc-208 as by detachable screws 236.  The
cise 235 1s ‘provided with & notch 237 therein
similar to the notch 210 of the disec 208, and
likewise adapted to receive-n lub 238 of the
lever 215, when the lever 215 1s to be main-
tained 1n position to retract the stop pin
220 and permit the cam 56 to operate on the
butts 38.  ‘The lug 238 rests in its notch 237
auring the knitting of the high splice. The

lug or extension 238 is received within a

second. notch .arrangement 240 of the disc
235 during knitting of the splice sole, and
during the knitting of the reinforced toe,
the lug 238 ricdes on the outer periphery of
the disc 235, to swing the lever 215 out-
wardly and move the lever 76 to withdraw
the cam 56 cut of the path of the butts 38
and to elevate the stop pin 220 to bold the
means M 1noperative. ...& spring 245 under
tension, 1s connected at one end 246 on the
frame C and at the other end engages the
upper end of the lever 215 to normally
urge the extension 238 against dise 235.

Referring now to the cyele of operation 1n
so far as the knitting of the spi]

S 1s concerned, the Figures 16 Lo 25 inclusive
follow 1n sequence with the description of
the operation.

In Ifigure 16 1s 1llustrated the needle
cylinder with the needle means of the series
F-elevated and about to receive the splice
yarn S in a manner in which splice yain is
received upon the needles of an ordinary
circular kmitting machine for “regular”
kmtting of the splice yarn. The rotation
of the needle cylinder 1s in the direction n-
dicated by the arrow in Figure 16, and while
the lower hoolk end 136 of the arm 95 is
shown as engaging the splice varn S and
holding it at the inside of the circular line
of needles, yet in this position of parts the
hook end of the arm 95° plays no important

about a

ice thread:
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function, since the splice yarn would just as
well be received on the needles E for “regu-
lar” kmitting of the splice yarn, where the
arm 95* not present. This 1s so because the
'§uide arm H 1s lowered and 'enables the
soremost advancing elevated needle to pul
the yarn S off the hook 136-to the outside of
the needles of series ¥. It 1s in a future
O%Jer'atio_n that the hook end of the arm 95*
plays an 1mportant part, as will be subse-
quently deseribed. As the cylinder retates
to the position illustrated in IFiguie 17,

Ealf a revolution of the cylinder B,
it the parts shown, the splice thread S has
wrapped about all of the needles of the
series E, as 1n regular splice thread knit-
ting, and is being knit in at the point 47, as

can readily be understood. Splice yarn S at

the location 250 illustrated 1n Figure 17 is
engaged about the last of the needles of the
series I£, and the part of the splice thread
shown 1n Figure 17 from the point 250
toward the apertured eye at the free end
of the guide arm H is the part that would
ordinarily be the  float :thread in conven-

tional knitting. It is to be noted that from

70

5

80

85
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the position illustrated in Figure 16 to the

position 1llustrated in Figure 17 the needles
E have all passed-the splice yarn guide end
of the arm I and the splice yarn has of
course passed off of the hook end of the
aim 959* due to the fact that the arm H re-
mains lowered and the splice yarn catching
on the first needle of the series IE pulls the
saine off of the hook end of the arm 95
During this movement of parts, the inclined
portion 166 of the cam 159 receives the
roller 158 of the means P, to slowly swing
the arm 150 inwayrdly over the needle cylin-
der, and this moves the lower hook end 175
of the means P across the top of the cylin-
der B, to the location illustrated in Ifigure
17, and before the splice thread has passed
under the hook end 175, the cam finger 191
1llustrated 1n Figure 9 rides up on the
shoulder 192. to elevate the hook end 175
beneath the cutter piate 190, and this move-
ment enables the thread to pass efficiently
beneath hook 175. Immediately
splice yarn has passed under the hook end
175, after a slight advance of the rotation
from a position illustrated in Figure 17,
the sharply inclined surface 168 of the cam
159 rides agamst the roiler 158 and quickly
swings the arm 150 back to its normal posi-
tion, and the hook end 175 grasps the splice
yarn S during this movement, as illustrated
1n Ifigure 18, and swings the same to the
outside of. the circular -line of Inittine
needles, to the position 1llustrated in Fioure
19. At this time, the last of the “recular”
kmt 1n the splice has been effected, and the
threads shown in Fieure 18 is what would

ordinarily be the float thread of the splice -

yarn, which is brought to the outside of the

after the
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ciircular line of knitting needles by the hook

end 175 of the swinging arm 150 to the posi-
tion illustrated in IFigure 19.
‘hook 175 has swung the splice yarn S to

After the

this position, the first of the needles of the

‘series i commence to rise by reason of opera-
‘tion on the cam means (G above described.

Before the first of these needles of the series

- E reaches the splice yarn guide end of the
arm. H, the foot end 143 of the lever 140
is engaged by the cam 144, at the throw
portion 146 thereof, to swing the _ugp

_ | ipper end
of the lever 140 inwardly and incidental to

“the link connection 145 this swings the arm
95 at its lower hook end 136 against the
splice yarn S between the connection in the

~aperture 91..on the arm H and the first

25 .

.30

40

~end 175.

-elevated needle of the series L, :so that the-
splice yarn is pushed inwardly to engnge

beneath the beards of the elevated needles
of the series E. At this time the guide arm
¥ is lowered as -illustrated in Ifigure 19,

and in the position illustrated in IFigure 2
“in side elevation.. But at this interval, how-
ever, and before the first elevated needle of

the series E can reach..the portion 235 of

the splice yarn as-illustrated in Figure 19,
- the means K operate to throw the lever 95
- upwardly, as above.described, which elevates.
the guide arm H at its free end, and throws
the splice yarn upwardly, in so.far as the

poition 255 is concerned, so that it will clear

the advancing needles of the series E. The-
arm 95* has now performed its function,
since it has brought what would. ordinarily
be the . “float _
“about the outsides of the line of needles I,

Elortien” of the splice yarn

and upon continued-rotation to the positien
illustrated .in Figure 20 the yarn S rides off

“of the lower hook'end of the swinging arm
95". During all of- this time, however, the

hock end 175 of the means P Kkeeps hold of
the splice yarn, and is pulling the splice

yarn from the bobbin as the splice yarn 1s
carried on the needles E away from the hook
The object in pulling the splice

- yarn off of the bobbin at this tiine, 1s.t{o in-
.sure that a sufficient amount of the splice

60

I where - the knitting first takes
whereas  when knitting “regular” 1n the

varn will be provided to enable knitting in

“the splice of the stocking, of that portion of

the yarn which would ordinarily be the
“float portion”, since during the kmitting of
this portion the bobbin is at the wrong end
of the thread about to knit in, that is, the

“thread {rom the bobbin has its line extend-

&

i:o direct to the first ncedle of the series
place,

splice the splice thread from the bobbin ex-
tends to a point about a needle of the series
E to the rear of the knitting point.. Thus,

 the means P at this time pulls sufficient of

65

the thread. from the bobbin to enable the
knit in.of the splice thread and prevent the
formation of a “float”,

9

In order to guide the splice thread S5 from
engaging the yarn sinkers 31, at the ends

.83 which extend to the inside of the circular

line of necedles, 2 guide bracket 258 is pro-

vided, having an arcuate lower portion 259.

70

on ‘which the splice thread rides; the samid

‘arm. 259 being at a location immediately
ubove the inwardly extending ends of the

yarn supporters 31, as illustrated in Fig-

ure 19, Also, to prevent the splice: yarn:7
-at this.-point from catching on the beard de- -
“pressors 28, a guide plate 260 is provided,
over which the splice yarn rides as 1llus-

trated in Figures 19 and 20. = -

From the position of parts from Fi"g'ures -_

75

80

20 to 21, that portion of the splice yarn

“which would ordinarily be the-“float” por-
tion has been

placed about the outer sides
of the series of needles E, and the last of
the series I& has elevated and 1s designated

the bobbin. Immediately at the time that

the first of the needles of the series I& lowers.
to knit in at the point 47, the cam surface -
166 rides against the roller 158 and permats
the arm 150 to slowly feed the hook end

175 inwardly ‘across the top of the cylinder

B, as is illustrated in Figure 22, and this.

85
ot 261 in Figure 21. The cylinder . B is
still rotating and -the hoock end 175 still

‘holds the spTice yarn to pull the same from

90

enables what would ordinarily be the “float”

‘portion to knit into the splice. .
- While the cylinder is rotating from the

position illustrated in Figure 20 to position

1n Figure 22 the splice yarn is guided into
proper relation beneath the thread cutting

plate 190 by means.of a special guide arm

construction 270, best illustrated in Figure

21, wlich has an arm
end inside of the line o
aide the splice thread, as 1s quite apparent
from this view. - . o
I'rom Che position illustrated in Figure 22

¥ort_i0n- at the lower

to the position illustrated in Figure 23 the

arm 95* has swung to the outside of the cix-
cular line of* knitting needles,” out of ob-
structing relation with respect to the splice

ﬂeﬁﬂ_les to prppeﬂy ,

100

110

yarn. As is illustrated 1n, Figure 23, a lug

275 is placed beneath the cutter plate 190,

to-depress the splice yarn S along its length
frem the splice point 277 illustrated in Fig-
ure 23 to the guide aperture 91 1n the arm

H; and this- depression is effected in order
to lower this length. of splice yarn below

the inwardly swinging hook end 175. It 1s

to be noted that all of the time the hook 175
1s swinging iwardly over the needle cylin-
der, and due to the fact that the length be-
tween the points 91 and 277, as illustrated

in IMigure 23, rides beneath the hook 175,

and since the hook 175 has disposed there-

over the thread portion which is to be knit

mto the splice, the splice thread between the

points 91 and 277 will catch this portion

which is Jooped over the hook 175, as the

115
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hook 175 swings inwardly to its inner posi-

‘tion, to hold'the -portion of the splice yarn

designated by number 279 in Figure 24 of
the drawings inn taut relation so that it

-will not ‘becoma. caught in the yarn support-

ers and depressors. All of this portion
279 of the yarnm is of course knit into the

splice during: the finish - of the knitting

of - what wou!d ~ordinarily be the - “iloat”

thréad. The- portion 280 of the. _
yarn: S. as Hlistrated 1m TFigure 24 1s

- ‘the. portion which ‘is used to knit “regular”
-in - the splice; and immediately after the

15

20

- nected. at 291 -on the cam ring 29, and it is -y
convoluted at 292 in spring manner, and its
free end is provided with an eye 293 thru
- which:- the splice ‘yarn:1is- threaded at a lo-
-cation:between the aperture 91 in the guide
arm H and-a guide eye 294 which 1s hikewise
~supported on the cam ring 29. The needle

95

35

40

- cle.

needle . cylinder-has rotated to such point
~that the portion:279 of the splice thread has
‘béen drawn off of the hook end 175 to com-

plete the kmit of what would ordinarily be

“the “float” portion, the portion 280 will then

not hang ‘loose in the cylinder, but as soon

“as- thie portion. 279 is released a spring 290

under tension will spring upwardly to draw

the portion 280 taut across the top of the
- The spring arm 290 1s con-

needle cylinder.: g

cylinder BB then rotates to the position 1l-

lustrated in Figure 16 of the drawings, and .
the. cycle of operation again tskes place, as

above described.

It 1s:apparent

dary thread. into the stocking or other gar-

ment, for a part of thé circumference oi the
carment, without the attendant float or fize

portions; resulting- in the saving of con-
siderable yarn; and simplifying the number
of operations necessary to comnpiete the arti-
To my knowledge this has never be-
fore been done in connection with knitting
machines of this character.

- 1t 1s to ‘be -noted -that at the end of
the inner swing of the arm 150 the cam fin-

wer 191 rides on the shouider 192 to)clevate

the hook end 175. Tlis enables the spiice
thiread S as illustrated in Figure 17 {o ride

“beneath the hook 175, and immediately after

1
|

6D

which the arm 150 1s -swung outwardly and
hook end 175 1s lowered to catch the splice
yarn in the position 1llustrated in Figure 18.

Various changes in the shape, size, and
arrangement -of parts may be made to the
form of 1nvention herein shown and de-
scribed, without departing from the spirit
of this invention-or the scope of the claims.

I claim: .

1. In a kmitting machine, a rotary necedle
yiinder, needies carried thereby for:receiv-
ing a body yarn and including a set of
needles for receiving a splice yarn, means

splice:

from the forezoing descrip-
tion of this invention that the mechanism
will knit the splice, remforcing, or secon-

1,683,203

for directing a body yarn to the needles of
the cylinder, means for svﬁpp(}rtmga splice
yarn, means for operably dividing the splice

yarn receiving needles from the remainder

of the needles, and means cooperating with
said last mentioned means for guiding and
controlling the splice yarn with respect to
said splice yarn ncedles to entirely knit
said] splice yarn-in a. continuous knitted
relation with the body yarn along a splice
section which extends about part only of the
circumiference of the article beine knit, and
without flont portions; during full rotary
kmitting  action - on - the article while the
cylindetr is rotating. RS |

- 2. In a kmtting machine the combination
of rotary Imitting means. to conventionally
knit a portion.of an-article’ from a mam
yvarn extending throughout the full circum-
ference of the article, and means to cooper-

‘ate witli the last mentioned means during

full rotary knitting to knit a complete con-

tinuous -splice yarn together with the main

arn about-a portion only of the circum-

ference ‘of the article without the formation

of the ordinary splice yarn float portion.

~ 8. In astocking knitting machine the com-
bination of a rotary knitting machine in-
cluding means to conventionally knit a tubu-
lar stocking from 2 main yarn, and means
to operate with the last mentioned means
during full rotary kmitting to knit a splice
yarn into the .stocking together with the
main yarn. for a portion of the circumfer-
ence of the stocking with the splice yarn
Leing continuous along the splice section
wittout the attendant formation of ordinary
splice yarn float portions. |

4. In a circulbr knitting machine the com-
bination of -n needle cylinder, needles on the
cvlinder, means for feeding main ‘and splice
threads to the needles, cam means for operat-
mg the ncedies to knit with the main thread.
& secend cam means to operate a “selected
nuinber of said needles to engage and knit
the splice thread together with the main
thread, and means for guiding and regulat-
1ag what 1s-ordinarily the float poriion of
the splice thread, with respect to said se-
lectedd number of needles operated by the
second cam means, and during full rotavy
kmitting to entirely knit the splice thread
continucus with the main thread along the
splice section.

5. In a circular stocking Imitting ma-
chine having a main yarn feed, and means
tor reinforcing an area less than the full
circumference of the stocking including
means which during full rotary knitting
will knit & continuous reinforcing yarn to-

gether with the main yarn from course to

course along a stocking without floated por-
t10ns. |
6. In a circular knitting machine a needle
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der, means for feeding a main yarn to both
of said sets of needles, splice yarn support-
ing means, cam means for the needles of
both sets of needles to kmit the main yarn,
cam means to operate on the needles of one
sot of needles to receive the sphice yarn there-
about and means to take. guide, and direct
durine full cylinder rotation what would
ordinarily be the float portion of the sphice
yarn immediately after knitting of the splice
yarn, into knitting relation on the splice
varn needles on their next operation by the
second cam means whereby to kmit a continu-
ous splice yarn together with the mam yarn
without waste and floated portions.

7. In a circular knitting machine, a rotary
needle supporting cylindey, two sets of
needles supported by said cylinder, means for
supporting a main yarn, means to operate
the needles so that all of the needles of both
sets will take the main yarn for knmitting a
tubular article, means for supporting a splice
varn, cam means for operating on one of
said sets of needles to~elevate the same prior
to the knitting point on the cylinder, and
means actuating during full rotary knitting
of the article for taking the splice yarn at
alternate times at the end of the knitting
thereof together with the main yarn into
the splice and bringing it into recelving
relatton with the last mentioned set of
needles to operatively engage thereon prior
to the knitting point whereby a continuous
splice yarn is knit together with the main
varn without float portions.

8. In a circular knitting machine, a rotary
needle suppdrting cylinder, two sets of
needles supported by said cyhinder, means
for supporting a main yarn, means to oper-
ate the needles so that all of the ncedles of
both sets will take the same yarn for kmt-
ting a tubular article, means for support-

- ing a splice varn, cam means for operating

on one of said sets of needles to clevate the
same prior to the knitting point on the cyl-
inder, means actuating during full rotation
of the evlinder for taking the splice varn at

~alternate times at the end of the knitting

thereof together with the main yarn into the
sphee aud bringing it into receiving relation
with the last mentioned set of needles to
operatively engage thercon prior to the knit-
ting point, and means tor operating on the
splice. thread when the same 15 in the posi-
tion indicated 1 the last mentioned means
nd during rotation ot the eyhinder prior to

che knitting point for taking a supply of:

splice thread from the bobbin to enable the
knitting to the splice together with the
main yarn of what would ordinarily be the
float portion of the splice yarn, whereby a
continuous splice yarn is knit together with
the mam yvarn without float portions along
the splice. | '

9. In a circular knitting machine the com-

11

Lination of a rotating needle cylinder, a plu-
ality of peedles arranged 1n eircular ar-
rangement on the needle eylinder, means o
continuously knit a bLody yarn mto a gar-
ment on the ceylinder, cam means operating
on a portion of the necedles to elevate the
same at a predetermined location m the rotas
tion of the eylinder, means for guiding a
splice yarn into receiving relation by suid
portion of needles above mentioned to kit
into the main yarn for a portion of the eir-
cuntference of the garment, means for tak-
ing the trailing splice yarn at the end of
the knitting thereof into the splice of the
carment and what would ordimarily be the
float portion and bringing it to the outside
of the cirenlar line of needles on the needle
cylinder, means for moving the splice yarn
from said position about the first of the
needles of said portion of needles above inen-
tioned to enable the splice yarn in this rela-
tion to be received in position for knitting on
sald needles, and means to operate on the
splice varn in the last described position to
pull a supply thereof from the bobbin to en-
able the same to knit into the splice on the
next knitting operation.

10. In a circular kmitting machine the
combination of a rotary needle cylhinder, a
plurality of sets of needles arranged in cir-
cular relation on said needle cylinder, one
of said scts of needles bemng the splice thread
receiving needles, means to elevate.the sphee
thread recelving needles at a predetermined
location during each revolution of the needle
cylinder, means to operate on all of the
needles on the needle cylinder to knit, means
to supplv a body yarn to the needles, means

to euide a splice yarn for knitting into the

splice in regular manner, a movable arm,
means synchronized with the necdle cylin-
der and operating upon the arm to swing the
same across the top of the needle cylinder
during cylinder rotation for bringing the
trailing splice yarn after each regular knit
into the splice of the garment to the outside
of the circular line of necdles so as to extend
said splice yarn from said arm to the splice
yarn guilde means above mentioned, a second
arm, means operably svochronized with the
ncedle cylinder. to move the second arm
against the sphee thread and upon the ad-
vancing elevated needles of the splice yarn
recelving needles as they move toward the
knmtting point on the needle evlinder, means
for operating on the hrst mentioned arm to
hold the splice yarn as the splice yarn re-
ceving needles move to the knitting point in
order to take a supply of splice varn from
the bobbin to permit the knit of whaut would
ordinarily be the float portion of the yarn in
the splice of the garment, means for slowly
feeding said supply of splice yarn to permit
such knitting, and means for guiding and
directing the splice yarn during the knitting
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thereof into the splice to prevent catching

thereot in the needles and other parts of the
rotating needle cylinder. -

11. In a circular knitting machine the
combination of a needle cylinder, means for

feeding a main yarn to the needle c¢ylinder,

a plurality of sets of néedles on the needle
cylinder including a splice yarn receiving
set of needles, means for operating on all
of the needles to knit the main yarn into
a tubular garment, a guide for receiving a
splice yarn, means for operating on the splice
yarn recelving needles to regularly knit the
splice yarn into a splice portion of the gar-
ment, an arm, means for moving said arm
to take the free splice yarn after it has been
regularly knitted into the garment and draw
what would ordinarily be the float portion
of the sald splice yarn to the outside of the
circular line of needles on the cylinder dur-
ing rotation of the cylinder, pattern con-
trolled means for operating at intervals on
the last menfivned means o maintain the
same moperative to perform the function
last mentioned, a member, means operated
on the member for feeding the splice yarn
into position about the splice yarn receiving
needles after the arm above mentioned has
drawn the splice yarn to the position out-
side of the circular line of needles, means to
maintain the last mentioned means inopera-
tive during certatn knitting operations on
the garment, and means for guiding and
directing the splice yarn in proper relation
with respect to the needle cylinder, needles,
and other operating parts to prevent catch-
ing of the splice yarn thereon during the
operation above mentioned.

12. In a cvcular knitting machine the
combimation of a rotary mneedle cylinder,
necdles supported in circular line upon said
needle cylinder including splice needles,
means for feeding a main yaro to the cyl-
inder needles, means for guiding a splice
varir to said splice needles, means for mov-

mmg the splice yarn from within the area of

the circular line of needles to the outside
of said cirenlar line of needles after a splice
knitting cperaiion, and means operably as-
sociated with the cylinder while rotating
to move the splice yarn from its last men-
tioned position into operating engagement
against the splice pecdles of the éylinder
to enable the knitting into the main varn
ot what would ovdinarily be the iloat por-
tion of the splice yarn,

13. The method of  circular knitting
which consists of knitting a seaniless tubu-
lar artele during foll rotary knitting from
a nzin yarn, and while knitting the main
varn also knitting a cortinuous splice varn
11 its entirety with a portiou of the knitting
main yarn for a part of the circumference
of the article in a splice a plurality of wales
in width witheut any float portions.

1,683,203

14. In a circular knitting machine a ro-
tary cylinder including a circular line of
needles, means for feeding a main yarn in
operating relation with the needles to form a
seamless knmit tubular article, and means for
knitting a splice yarn, during the full rotary
knitting of the Knitting Varn in a zig-zag
knitted relation with the main yarn for a
portion of the circumference of the article,

entirely into the main yarn without float |

portions.

15. The method of knitting seamless tubu-
lar articles which consists in knitting a body
yarn into a seamless tubular article, and
while knitting the same also knitting there-
with a splice yarn in its entirety in a zig-
zag relation for a portion of the cirecum-
ference of the tubular article in a splice a
plurahity of wales in width withont float por-
tions,

16. In a circular knitting machine the
combination of a rotating cylinder having »
circular line of needles therein including a
series of splice needles arranged about a part
of said circle, means to feed a main yarn to
sald needles for knitting a tubular seamiess
article, means to actuate the splice yarn
needles during full rotation of the ¢ylinder
to take a splice yarn and. regularly knit the
same 1n with the main yarn, and meang for
taking the normal float portion of the'splice
yarn after regular knitting of the splice yarn
in the splice and bringing the said float por-
tion of the splice yarn exteriorly of the splice
needles’ for operative knitting engagement
thereby.

17. In a circular knitting machine a rotary
cylinder having a circular arrangement of
knitting needles including an arcuate row of
splice needles, means for feeding a main
yarn to said knitting needles, cam means to
operate on the knitting needles to knit, a
cuide for receiving a splice yarn, cam means
for elevating the splice needles to position
them for taking the splice yarn, a sphice yarn
controlling member, means to actuate said
member during full cylinder rotation to take
the splice yarn between its connection on the
splice needles and the guide after a recular
splice knitting operation, and move what
wotld ordinarily be the float portion of the
splice yarn in conventional knitting, to the
citer sides of the splice needles, and means
to force the splice yarn, after the splice
needle cam means has elevated the splice
needles, into operative knitting engagement
upon the splice needles, so that what would
ordinarily be the float portion of the splice
yarn will be knitted torether with the main
varn into the splice, '

18, Inacirenlar knitting machine a rotary
cylinder having a circular arrangement of
kmtting needles including an arcuate row of
sphice needles, means for feeding a main yarn
to said knitting needles, cam means to oper-
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cam means has elevated the splice needies
1to operative kmitting engagement upon the
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ate on the knitting needles to knit, a guide
for receiving a splice yvarn, eam weans for
elevating the splice needles to position them
for taking splice yarn, a splice varn con-
trolling member, means to actuate said mem-
ber during full cylinder rotation to take the
splice yarn between its connection on the

‘splice needles and tiwe guide after a regular

spiice knitting operation, and move what
would ordinsrily be the float portion of (he
splice yarn in conventional knitting, 1o (he
outer sides of the splice needles, means io

force the splice yarn, after the splice needle

p

splice needles so that what would ordinarily

‘be the Hoat portion will be knitted together

with the main yarn into the splice section,
and pattern conirol operated means to hold
said member and said last mentioned means
Inoperative in predetermined knittinge opera-

tions,

-19. In a circular knitting machine a ro-
tary cylinder having a circular arcangement
of knitting needles mncluding an arcuate row
of splice knitting needles, means for feeding
2 main yarn to said knitting needles, cam
means to operate on the knitting needles to
knit, a guide for receiving a splice yarn,
cam means for elevating the splice needles to
position them for taking a splice yarn, a

splice yarn controlling member, means io

actuate said member during full eylinder ro-

tation to take the splice yarn between its
counection on the splice needles and the

i3

guide and after a regular splice knitting
operation to move what would ordinarily be
the fioat portion of the splice yarn to the
outer sides of the 'splice needies prior {o
operation of the splice needles by the splice
needle cam means above mentioned, and
means te force the splice yarn at what
would ordinarily be the float portion, after
the splice needle cam means has elevated the
splice needles, between the guide and the
most forwardly advanced splice needle, into
operative knitting engagement upon the lat-
ter and suceeeding splice needles, so tlwat a
continuous splice varn will be knitted to-

‘vether with the main yarn mto the splice

Seotion.

20, The method of mechanical knitting an
extra yarn in seamless tubular fabric which
consists in kmtting main yarn in succeeding

seantless circuinferential interknitted courses, 3

and introducing with the main yarn during
full rotary knitting an extra varn inter-
knitted with said courses of the main yarn
along a plurality of wales of the courses as
they are formed for part of the circumfer-
ewe only of the courses, with the extra yarn

extending from the wales of a course un-

broken into interknitted relation with the
wales of adjacent courses of main yarn as
they are knitted, and with the extra yarn
extending about part only of the cireum-
ference of the courses without the formation
of float portions of the extra yarn.

"HARRY McADAMS.
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