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To all whom it may cncern:

Be it known that I, Ropert W. ScorT, a
citizen of the United States, residing in
T.eeds Point, New Jersey, have invented cer-
tain Improvements in Circular-Knitting Ma-
chines, of which the following is a specifi-
cation. :

The object of my invention is to provide
a knitting machine for the rapid and eco-
nomical production of stockings havin
shaped, seamless legs, and also, 1f desired,
seamless heel and toe pockets.

In the accompanying drawings:—Figure
1 is a longitudinal section of sufficient of a
circular knitting machine to illustrate my
present invention; Fig. 2 is a plan view of
the same; Fig: 3 is a view of the cams of
the cam cylinder, developed in a flat plane;
Fig. 4 is a similar view of the eams for
cperating ‘the needles of a supplementary
needle carrier which is employed in conrfec-
tion with the necedle cylinder of the ma-
chine; Fig. 5 is an inverted plan view of
the cam ring for operating the web holders
of the machine; Fig. 6 is a view, developed
in a flat plane, of part of one of the rings
which serve to ren({)er operative or inopera-
tive the needles of the supplementary needle
carrier; Figs. T to 14, inclusive, are views
illnstrating the relation of the needles to
one another at various stages in the opera-
tion of the machine; Figs. 15 and 16 are
views illustrating a defect which my inven-
tion has been designéd to overcome; Fig. 17

is a longitudinal section of a machine in-

which certain medifications of some of the
features of my invention have been em-
bodied; Fig. 18 is a view of certain cams
employed in said machine; Fig. 19 is an
exaggerated view of a piece of
produced upon a machine made in accord-
ance with my invention; Fig. 20 is a view of
part of the machine shown in Fig. 1, with a
different disposition of parts from that

there represented ; Figs. 21, 22, and 23, are:

sectional views of parts of machines, illus-
trating other modifications of my invention.
Fig. 24 is a view illustrating means for
operating the web holder cams, and Figs, 25
and 26 are views illustrating certain means
for operating the rings or ring segments
which control the supplementary needles. -

In Fig. 1 of the £awing, 1 represents 3,

itted web-

stationary needle cylinder and 2 the needles

vertically guided therein, these needles he- 5

ing operated by cams in a rotating cam
cylinder 8 which surrounds the lower por-
tion of the needle cylinder. .
"Rigidly mounted upon the upper portion
of the cylinder 1 is an exterior annular
needle carrier 4, which, for convenience, I
call a “dial,” this carrier having needles 5,
which alternate with cylinder needles, are
disposed at an acute angle in respect to the
latter, and are reciprocated by cams in a
ring 6, the latter surrounding the dial and
being driven in unison with the cam cylinder
3 in-any desired manner. The means
adopted for this purpose in the present in-
stance are a circular flange 7 secured to or
formed on the cam cylinder 3 and having a
toothed periphery which engages a toothed

"wheel-8 at the lower end of a vertical shaft

9, the ypper end of said shaft being pro-
vided with a toothed wheel 10 which meshes
with teeth on the periphery of a circular
flange 11 formed on or secured to the annu-
lar dial cam ring 6.

In operating a machine having the two
sets of needles thus disposed, narrow web
of a width appropriate for the foot und
ankle portions of the stocking is produced
upon one set of needles, and wider web, suit-
able for the calf portion of the stocking is
produced upon said needles in conjunetion
with those of the other set. The needles of
one set may therefore, for convenience, be
termed “narrow web ” needles, and may be
those of either carrier, those of the other

‘set being termed “ wide web ” needles.

In the present instance, the narrow web
needles. are those carried by the cylinder and
the wide web needles are those carried by
the dial, and as, in most cases, seamless heel
and tge Fockets will be formed upon the
foot of the stocking the cam cylinder 3 is
provided withi cams appropriate for this
purpose, and is susceptible of either con-
tinuous rotating movement for.the produc-
tion of tubular web, or of reciprocating, or
to-and-fro movement for the production of

such pockets.
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There may be one dial needle for each cyl- -

inder needle, or only one dial needle for
every two, three or more cylinder needies,
depending upon the number of widening
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wales desired and these widening wales may
extend entirely around the machine or only
part way around the same, as required, or
some of the dial needles may be in action

_at all times, and thus constitute part of the

narrow web needles, the remaining dial con-
stituting the wide web needles. In such

.case the dial needles which are continuously

in_action will, by preference, alternate with
cghinder\ needles- other than these upon

which the heel and toe pockets are produced.

The digl cam ring 6 carries the yarn feed
ring 26, and rigidly mounted upon the up-
per portion of said dial is an annular bed
12 for the reception and guidance of a series
of radially guided web holders 13, which
may extend completely around the machine
or only part way around. the same, these
web holders, in the latter case, acting ‘only
u}])’lon that portion of the circular Y eb, in
which the heel and toe pockets are fhrmed.

In the machine shown in the drawing
there are one-half as many needles in. the
dial as there are in the cylinder, sufceésive
dial needles alternating with éssive
pairs of cylinder needles, around fhe ma-
chine. If there is a web holder 13 for each
of the spaces between the cylinder needles
throughout either the entife cylinder or
part of the same every alternate one of these
web holders will bdecupy the same plafie as

. one of the dial needles, in a fine-gage ma-

35

40

chine, in which there 1s net space enough
between successive cylinder needles for the
reception and . operation -of “beth a dial
needle and a web holder, side by side. As
the web hclders are, however, needed only
in making the heel and toe pockets and the
dial needles are only usedfin shaping the
calf portion of the leg of the stocking,
neither will interfere with the proper action
of the others, the dial needles being out of
operation when - the web holders are in
action, and the latter being retracted so as
to be out of the way of the dial needles
when the latter are to be used.

In 2 machine of thé character shown in
the drawing, only those web holders which

. are in the same planes as the dial ncedles

50

1]

80

173

need be put out of operation, but, for con-
venience, all of the web holders are put into
and out of action, in the manper hereinafter
described. Even in a machine in which the
dial needles and web holders conld operate
s'Je by side, between the cylinder needles,
1 would be inadvisable to keep both the
web holders and dial needles. in operation
at the same time, and means for renderin

the web holders inoperative when the dia
needles were in action would, by preference,
be adopted in such a machine. Surmount-
ing the webh holder ring or bed 12 is a ring
14 carrying the cams for operating the web
holders, this ring being operated- from the
dial cam ring 6 through the medium of a

 special ring.

1,007,404

dog 15 whose outer end prdjects between

set screws 16 carried by lugs 17 on the pe-

riphery of said cam ring 14.

The dial needles 5 are movable so as to
carry their butts into and out of range of
the cams of the dial cam ring 6, this result
being attained in any desired manner. In
the machine shown m Fig. 1 it is effected
by raising ‘and lowering the needles in the
grcoves of the dial, said grooves bein
deeper at the bottom of the dial than at the
tgp of the same in order to permit such
movement. - Each dial needle has a stem or
jack 18 projecting below the dial cam ring

"and engaged by the jaws of the forked up-.

70

g 75

80

per arm of a lever 19 whose fulcrum pin -

20 is carried by lugs 21 on a ring 22 secured
to the bottom of the dial, the lower arm of
each lever 19 projecting radially and being
acted upon by a ring 23 which is susceptible

.of vertical movement, whereby, when it is
lifted, the levers 19, under control of the

same, will be caused to lower the stems or
jacks of the needles engaged thereby so as
to withdraw their butts from theé range of
the cams of the dial cam ring 6, reverse
movement of the ring effecting movement of
thé butts of the dial needles into range of
said cams. The dial needles 5 are-intro-
duced into action when the wider portion
of the tube is to be produced, and if all of
the dial needles are to be introduced at one
time but a single ring 23 will be needed in
order to operate them. It is advisable, how-
ever, in order to pro;})lquy shape or taper the
knitted tube from the portion of least di-
ameter to that of igreatest.diameter, to in-
troduce the'dial neédles in groups or sets
end to knit a number of courses of web
after the introduction of each group of the
dial needles. For this reason a number of
rings 23 are used and the dial needles are
divided into groups, each controlled by its
In the present instance there
are four rings and consequently four dif-
ferent groups of dial needles. "
Supposing that the cylinder has one hun-
dred and seventy-six needles and that the
dial contains eighty-eight needles, or one
for each pair of needles of the cylinder, said
dial needles may be divided into four groups
of. twenty-two needles each, the nee('ig
each group being, by "preference, evenly
distributed throughout the dial, thus the
first group of needles may comprise the first,
fifth, ninth, etc., the second group may com-

prise the second, sixth, tenth, etc., the third,

group may comprise the third, -seventh,
eleventh, ete., and the fourth group, may
comprize the fonrth, cighth, twelfth, etc.
Rach ring 23 is divided horizontally, the
meeting faces of each half of the ring being
slotted in order to form openings for the re-
ception of the radially projecting arms of
the levers 19, these openings being shallow,

les of
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1s. to control the lever arm, or

it the ring
pass through

deep, if the lever arm has to
the ring in order to be controlled by o ring
outside of the same, (See Fig. 6.) The
rings 23 are also composed of inaependently
operable semi-civcular segments, in order
that the needles around each half of the dial
may be moved into or out of position to en-
gage the dial cams when said cams are at
the opposite half of the dial, whereby the
presence of the cams will not interfere with
the movement of the butts of the needles into
or out of range of the same.

The partitions between the grooves of the
needle cylinder, have their upper outer cor-
ners rounded or beveled, as shown in Figs.
8 to 14, in order to permit the luops or
stitches to pass freély over the same without
cutting or abrading the yarn, and, to avoid
buiring or roughening of these rounded or
beveled corners, the dial ncedles 5 are free

- from contact with the same, each of sajd

25
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- the remaining needles and
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- thus produce

66

35 and 36 of the or

dial needles having a broad bearing upon-

the beveled face of a lug or flange 25, which
projects from the outer face of each parti-
tion below the top of the sume, thereby pro-
viding the desired rigid bearing for the
upper porticn of each dial needle.

_The cylinder cam ring 3, is, as shown in
Fig. 8, provided with cams 30, 31, 32, 33, 34,
mary character for oper-
ating the cylinder needles either in round-
and round or to-and-fro knitting, and with
a cam 40 for throwing a certain number of
the cylinder needles out of action when it is
desired to form a heel or toe pocket upon

bringing these tem orarily retired needles
into action again affer the formution of the
said heel or.toe pocket has been completed,
and it is also provided with lifting pickers
37 for putting out of ‘action siceessively

needle after needle at ench end of the fash-

ioning set in narrowing the web, und with
depressing pickers 38 for bringing these
needles into operation again successively
but in reverse order for widening the web,
as s usual in machines. for making seamless
heel and toe pockets upon a knitted tube.
The disposal of the dial needles at an
acute angle in respect to the cylinder needles
is for the purpose of preventing the trap-
ping and cutting of the freshly inserted
yarn by the closing of the Intches of ihe
dial needles upon the same which would take
place if the two sets of needles were dis-
posed at a right angle to each other with
the dial needles outside of the cylinder
neudles, in order to draw stitches to the sane
face of the web as said cylinder needles and
a plain web imjtead of a
ribbed Wweb. Such right-angid
ment, of the needles is shown in {figs. 15 and
16, and on reference to the same it will be
noted that the freshly inserted Yarn z is

|

!

a cam 41 for

arrange-

“ The

Ty better insure

offset 63 between the

a8

almost directly above the stitch y upon the
dial needle, and there is consequently littlo

or no space between the two in the tlirection .

of movement of the dial needle, the result
being either that the latch of said dial
need%e will close before the new yarn @
comes into range of-the same, and-will thus
cause the dial needle to drop its stitch, or,
if the latch, when it reaches the vertical
position, as shown in. Iig. 15, is brought into
contact with the fresh ynrn , the latter will
be forced down into the angle bhetiveen the

Yy

I3

70

75

stem and ‘latch, as shown in Fig. 16, and, -

being thereby trap ped, will be either di-
rectly severed or heid 'so as to be incapable
of movement, in which case the strain upon
the yarn will cause the satie to brealk.
When, however, the dial needles are dis-
posed at an acute angle in respect to the
eylinder needles, this tendency to trap and
sever the varn is overcome, for the sharper
the angle of the needles the more nearly the
action of the dial needles approaches that
of the cylinder needlés, and the less tend-
ency is there lo trap the ¥yarn. This will be
understood on reference to I igs. 7 to 14,
which represent successive positions  as-
suined by the dial and eylinder needles in
the operation of the machine, :

As shown in Fig. 8 the dial needle has
been fully projected so as to clear its stitch
¥ and it 1s about to return, Fig. 9 showing
that stage of thewreturn movement where
the stiteh y has begun to close the latch, and
Fig. 10 s]lowing the latch moved by the
action of the stitch until it is at g right
angle to the stem of the needle, this position
corresponding to that shown in Irig. 15,
fresh yarn z, however, instead of being
in position to contact witl the lateh is con-
siderably in advance of the same, so that,
by the time the latch is fully closed, as in
Kig. 11, the fresh varn is well up into the
throat of the needle. and all risk of said
yarn being teapped between the lateh and
stem of the needle. is-effectually obviated.
this result it is advisable
to close the latch of each dial needle as soon
as possible after the new yarn has been laid
across said needle, in order that the closing
of the latch will he completed while the
yarn is still high upon the needle, for, as
shown in Fig. 7, the course of the new yarn
is a constantly descendin one, and the
longer the closing of the latch is delayed,
the  more likelihood there is for it to be
frapped by the closing latch. . In order
therefore that the lateh-closing portion ¢1
of the draft cam 60 of the dial cam ring
6 may be advanced as much as possible in
respect to the knocking-over portion or nose
62 of said cam, I provide the cam with an
two inclines 61 and 62,
(see Kig. 4) whereby, while still preserving
the proper angle of draft for the dial nee-
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dles I advance the earlier portion of said
draft in respect to the later portion to the
extent of the offset 63, as compared with a
cam having a uniform draft or single -in-
cline. . . ,

The offset 63 maly, as shown, be such as to
cause a dwell in the movement of the nee-
dles, or it may be merely a lessening of the
angle of the cam so us to effect a decrease
in the speed of such movement without actu-
ally arresting the same, but in either case
it results in a non-uniform draft of the
needles, As a still further aid in prevent-
ing trapping of the new yarn by the latches
of the dial needles the laiter are, ,ﬂirefer;
ably, so actuated as to draw their Stitches
in advance of the éylinder needles, said dial
needles acting as the primary stitch-form-
ing members, and the cylinder needles as
seccondary members, and each dial needle
draws-an abnormally long stitch and is then
slightly retracted in order ‘to slacken said
stiteh, and supply yarn to the following cyl-
inder needle m its draft. ‘

The abnormally leng dial needle stitch is
shown in Fig, 13, the yarn to supply said
stitch having been drawn throygh the hook
of the following.cylinder needle, and the:
ontward pull of the yarn being exerted upon
the hook or upun the upper, portion of the
closediatch of said neédde. The posilion
of the dial and cylinder needles after said
dial needle has heexn slacked off and the cyl--
inder needle lus beéen fully retracted is
shown in Fig. 14, , ‘

When the'*;'_{,iﬁ»] needles 5 are in action;the

-web holders 13 .are vetracted and the butls

os said -web ~holders travel in the outet
grooveé 50 of the web holder cam ring 14.
One half of the web helders have long butts
and the ,other half have short butts and
when it is'desived to put said web holders
into action a’ vertically movable cam 31 on
the ring 14 is first partially depressed so as
to engage with the long butts, and, after the
cam 15 in full engagement with said long
butts, it is further depressed so as to be in
position to engage with the shoct butts, all of
the butis being thereby directed to the inuer--
maost or active groove 52 of the ring 14, after.]
which another cam 53 similar to the cam:H1
is depressed into operstive position. - - -5
The.operative mmovement of the web hold-
ers is effected by a retracting cam 54, and
the projecting cams 51 and 53, and such op-
eration continues during the formation of a
heel or toe pocket upon the knitted tube, at
which time the dial needles 5 are out of ac-
tion. When it is dosired to again put- the
web holders out of action the cams 51 and 53
are raised, thus permittil o the butts of the
web holders, which 'h".n.velT)(u-‘.n relracted by
the cam 4, to continue their course in (he

outer groove 50 of the web holder cam ring. |

Any desired means for effecting thie rais-

1,007,494

ing and lowering of the cams 51 and 53 may
be adopted, and in Fig. 24 I have shown
for this purpose a cam bar 51%, slidably
mounted on the web holder cam ring 14,
passing through openings in projecting por-
tions of the cams 51 and 83 ind having two
cam portions 51° and 51¢. . When this cam
bar. is partinlly moved in the direction of
the arrow the cam 51# serves to partially de-
press the cam 51, and when the eam bar is
further moved the ¢am 51° serves lo fully
depress said cam 51, a final movement serv-
ing to depress the cam 53 by a succession of
steps immediately, following each other. In
order to raise the cams the cam bar 51 .is
movement of full extent. I

When the web holders are out of action
the tops of.the partitions between the cyl-
inder needle grooves act as knocking-over
bits for the stitches, but when the web hold-
ers are projected they rest upon the tops of
these partitions an@: het as knocking-over
bits, and as they are in a higher planc than
the tops of the partitions correspondingly
longer stitched would be drawn in the ab-
sence of some heans for preventing such.a
resnlt.  One.réans of prevention is to lower
the ngedle” dklinder, and another means is
to slack:off the draw-down cams of the
caw evlindgr, the Iatter plan being adopted
in the present case, the draw-down cams 83

purpose,
‘ted web by the web holders, when the latter

porarily out of action, it is advisable to lift
the web or support thé same above the top
-of the eylinder, otherwise the web holders
might be prdéjected above the top course
of stitches of the web, TFor this purpose, I
provide, just below the top of the cylinder
an internal ring 56, which is connected by
rods or bars 57 to a ring 58 at the base of
the cylinder, whereby, when said ring 58 is
raised, there will be corresponding upward
“movement of the ring 56, as shown in Fig.
-20, and consequent lift of the .upper por-
tion of the knitted web above the top of the
cylinder, ' The ring 58 may be raised and
lowered by means similar to those employed
for raising and lowering the ncedle cylinder
supporting ring shown in Letters Datent
No. 670,828, March 26, 1901, or by other

for imparting either rotating or to-and-fro
movement to the cam cylinder 3 may be
similar to any of the known means now em-
ployed for this purpose, Letters Patent No.

i eited, as. showing medans available for the
i puspose, and the Lefters Patent No. 774,124,
duatest November.-1, 1904, illustrate means

I which may be employed for throwing the

moved in the opposite direction by a single

and 34 '("T"ig. 3) being adjustable for the.
n'order to insure engagement of the knit- -

are brouglt into operation, after being tem-.

7132308, dated November 3, 1903, being
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'-néédle pickers 36 and 38. into and out of

operative ‘position. ‘When the web holders
extend only: part way around the nachine
a ring segment can, of course, be emp loye
in place of the full ring 56 which F have,

shown in the drawing,

- Although T have described the machine as

X0

- narrowing

20

- that illustration

25

designed for effecting the widening of
knitted web' by introducing the dial needles
it will be evident that g reverse method may
be adopted without departing from the es-
sential principles of my invention, that is
to say, the ‘machine may be designed for
a - wide web by transferring
stitches from the dial needles to the cylinder.
needles, . oo L
" My previous Patent; No, 834,763, dated
October 30, 1906, so fully illustrates and de-
scribes such means for effecting transfer of
stitches from one set of needles to another
of such means’in iy pres-
ent application is believed to he unnecessary.
Vhen the shaping of the tube is effected
by introducing the dial needles, the latter
t draw an olp.en loop of yarn, and these
open loops would, in the absence of any pro-

* vision for closing them, form a row of eye-

. let holes around the Lnitted tuke. * For this

30

35

reason, therefore, the dial needles, after hav-
ing first been. moved so-that their butts.en- -

‘gage with the cains of the dial cam ring |

an after;hgving.been permitted to remain,
in engagement .with_satd=cams‘during the
ormation of a single -course Jof the knitted
web, are removed from engagement with the

- cams and permitted to remaln out of opgra-

40

" needles in action.
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_across said loops, as s

tion ‘while one or more courses of stitchésy
are being formed upon the cylinder needles
only, after which the dial needles are re-
stored to the control of their cams and the
knitting operation proceeds with the dial
' By this means the sinker
wales of the courses of stitches formed by
the cylinder needles while the dial needles
are temEorari[y out of action, after having
drawn their initial looy s, will extenid as bars
d own in Fig. 19, and
thus close the eyelet holes, ) .
. In the machine shown in Fig. 1 the needle
cylinder, dial, and web holder ring are sta-
tionary, and the various cam rings hsve ro--
ting or reciprocating movement imparted
to them, but it will be evident that a reverse
construction can-be adopted withont depart-
ing from the essential features of my inven-
tion, and in Figs. 17 and 18 I have illus-
trated such a madifieation nlong with other
modifications of my invention. Tn the na-
chine shown in these figures of the drawing,
1* ‘represents the movuble needle cylinder,
which carries the dial 4°, and to the latter
is secured the web holder i ng 12+ the cylin-
der cam rigg 3* and dial cam ring 64 heing
fixedly secired to the bed or other immnv.
able fember -of the 1axchine, and the: web

-many of these cams 74 and

-courses by the

L of the digl

g

“holder can ring 14+ being mounted upon. the .

web holder ring 12+, and controlled by means

of a dog 15 projecting between lugs 17% on
the said cam ring 14%so that the latier can
only have such movement as is necessary in
order to properly time the action of the web
holders in respect to the needles, in recipro-
cating .or to-and-fro knitting, as usual.” In
this ‘machine, also, the dial needles are put
into and out of action in a manner diflerent
from that représented in Fig. 1. Each dial
needle 5* has two butts 70 and 71, the npper
butt 70 being adapted to he acted upon by
the knitting cams 72 and 73, and the lower
butt 71 being under control of lower caing
74 and 75 on the cam ring 6, L
7% as there gre
sets or groups of needles in the dial, the
jacks 18% of each group
& different length from those of the other
groups, whereby the butts 71 are in' different
planes, one below another, and the sets of

There are as-

70

80

of needles being of -

85

cams 74 and 75 are in like different planes,

in order that each set of such cams will act

1 only u?on its selected group of needles. The

cams {4 gre lifting cams and the cams’ 75
are depressing cams, and each of them is
: ivotec{) or otherwise mounted, so that it can
e readily moved. into or ont of"operative
position.. L '
. Normally, tﬁa‘t'is to say when the dial
needles are all out of action, the cams 74

90

6

and 75 are all in. the position shown by full

lines in Fig. 18, but when it becomes neces-
sary to put a group of dial needles into ac-

is raised as shown by dotted lines, thereby
acting upon the lower butts 71 of the corre-
sEonding needles to raise the same and bring
their upper butts 70 into range of the knit-
ting cams 72 and 73, therehy forming upon
these needles the initial loaps of the widen-
ing wales. As.soon as all of the group of
needles. have been thus raised, however, the
cam 74 is restored to inoperative position,
wherehy the needles, put out of action by
the depressing cam 75, can remain out of
action during the formation of the barring
cylinder needles, both cams
74 and 75 being then raised to the positions
shown by dotted lines, in order to vestore
the needles to action, and permit them to
remain in action, one group of needles after
another being thus acted upon until all of
the widenin néedles have been rendered
operative. In order to put the widening
needles out of action again, both -cams 74
and 76 of each set are lowered to the posi-

tions shown by full lines, and permitted to

remain in such position until another widen-
ing operation has to he perforined,

Fig. 16
necdles when the lattereare out
of uction, and also shows by, dotted lines
the position assunied by the butts when the

-100
‘tion, the cam 74 ¢orresponding to said group

105

110

115

‘120

125

itastrates in full lines the butts -
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the ring segments is shown as

e

needles are being put into action. In this
machine, as in tﬁxe machine of Fig. 1, the
dial cam ring will he equipped with a h%tmg
cam 65 and 2 depressing cain 66, independent
of the knitting cams, and located at 4 point
so remote therefrom that the dial needles
can be raised and depressed without engag-
ing the new yarn, and can therefore cast the
stitches therefrom preparatory to being put
out of action, the lifting cam 65 being mov-
able into and out of operative quxtxon 50
as to -have no effect upon the dial n _g!llcs
except immediately : before the .retirpment
of the same. Ribbing needles may, if de-
sired, be combined with either of-the-ma-
chines which I have described, and the-ma-
chines will, of course, be provided with de-
vices under control of a pattern- wheel or
chain for operating the vatiouscams and
the rings 23, and with take-up ‘techanism,
latch openers, and other appurtenances com-
mon to ordinary knitting machines. =
As an ibstance of means which may be
used to operate the rig segments 23 I may
refer to Figs. 25 and 26, in which each of
&wotally

hung to one arm of a lever 100, the other
arm of which projects over a pattern drum
101 having & suitable raised lug 102 for each
lever. W%xen the lever arm rests tpon the
drum the ring segment hun
raised and the needles controlled thereby
are out of action, but when the lever arm is
raised by its correspondin% lug 102 on the
drum the ring segment is owered and the
needles 5 control
action. L
Tt will be manifest that many changes in
the structural character of the machine fnay
be made by those skilled in the art without

departing from the essential features of my.
for instance I have thus far de-

invention,
scribed my invention as applied to a ma-
chine having latch needles in both cylinder
and dial, but, so far as the main features
of my invention are concerned, the charac-
ter of the needles is immaterial. as both or
either of the sets of needles may be spring
beard needles, if desired, and in Figs. 21,
99 and 23 I have shown the essential parts
of three \machines using such needles, the
machine of Fig. 21 having spring beard
needles 2¢ in the cylinder and like needles
5® in the dial, the machine of Fig. 22 hav-
ing spring beard needles 2 in the linder
and latch needles 5 in the dial, and the ma-
chine of Fig. 23 having spring beard needles
5° in the dial-and latch needles 2 in the cyl-

inder. In the machines illustrated the web.
holders “are disposed in a ring 12® on thé

inner side of the ¢ylinder and are operated
by cams in a ring 14, and may be put into

- and out of action by means similar to-those

employed for operating the web holders in

§ the other machihes '_qu%‘bwn -and “@éscribed.

thereto” is-

ed thereby are put in&o‘

ri
1w

i
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A presser ring 90 is-emplored in connection
with the spring beard needles of the cylinder
for the purpose of closing the beards of said

needles after the new yarn has passed under

the same and before the ends of -the beards
reach the old stitches, and in each of the
machines shown there are reciprocutins
‘sinkers 91, carried by a ring 92 and operage

by cams in o ring 93 for sinking the loops

between the.cylinder needles, these loops m
the case of the machine having spring beard
needles in the dial lying on said dial needles
so far-in advance of the old loops or stitches
on the latter that time is afforded by means
of a presser wheel or cam 94, aftér the ends
of the beards have passed over the new yarn
and before they ‘reach the old stitches. It
is preferable to employ two sets of these
sinkers 91, each set operated by its own pro-
jecting cam, in order that the sinkers which
operate between cylinder and dial needles
may be projected farther and. form longer
Joops than those which operate batween cyl-
inder needles only,.the projecting cam,
which operates such long-throw sinkers, be-
ing slacked off when the dial needles-are re-
tired, so that it then forms loops of the same
length as the other sinkers” - . .
In the machines shown in Figs. 21 and 22,
one set of sinkers haslow butts actuated b
o fixed cam 96, arid the other set hgé.,hig?:
butts operated by & swinging or othér ad:
justable cam -97. In the machine of Fig.
23, however, only one set of sinkers is used,
these sinkers being actuated by an adjust-

70

75

80

856

90

96

100

able cam 98,. which .can be retracted so as

‘to retire the sinkers when the dial needles

are removed from action, and the latch
needles of the cylinder are the only needles
in operation. ) )

Of . courife, & machine having its- dial

106

equipped with spring beard needles is not

subject‘to the objection of trapping the new
farn, as in the csse of & machine having
atch needles in the dial, but on the other
hand, the disposition of the two sets of

needles at an acute angle, when the dial is

equipped with spring beard needles, insures
s greater distance between the new yarn and
the old stitch than.if the needles were at
ht angles to_ong another, and hence pro-

after it.has p the new yari. and before

it reaches the old atitch. =

' Telagim— ! - C
1. A circular knittin, machine having, in

combipation, a. cylinder

a. yarn guide, means for : actuating -the

heedles to cause them, to kmit, and a series
‘of groups of levers,.each controlling certain

of the needles. of -one set snd serving to

110

116

es ample time fgr the closing of the beard .-

120

dial, each
with a set of heedles, those of one

at being disposed ut an acute angle in' re-
-spect to those of the other set; and both sets
.drdwing stitches to the same face of the web, .

125

180
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move the latter-into and oul of control of
said knitting devices, . '

2.\ cireular knitting machine having, in
combimation a  eylinder and
equipped. with a set of needles, thoe of cae
set being disposed at an acute angle in re-

speet to those of the other cet, and hoth wefs’

drawing stitches to the ssme face of the wely,
a yurn guidé, means for actuating {he
necdles to- canse them. to knit, a series of
groups of levers, each controlling certain of
the needles of one set to move them into and
out of control of said knitting devices, and
a plurality of rings each adapted to aperate
one of the groups of levers,

3. A circular knitting machine having, in

combination, a cylinder and dial,” each |

equipped with a set of needles, those of one
set being disposed at an acute angle- in
respect to those of the other set, a yarn

- guide, means for actuating (he needles to

25

cause them-to knit, and means for operating
needles of one set to piace them under. or
out of control of said knitting devices, said
cperating means having, as an element,. a
ring composed of independently operahle

" segments movable in the same direction as

30

the parts upon which they act.

4. A circular knitting machine having, in
combination, a cylinder and dial, each
equipped with a set of needles, those of cne

set being disposed at an acute angle in

"respect to those of the other set, n yarn

40

guide, means for operating the needles to
cause . them to- knit, and means whereby
groups of needles of one set are operated
to place them under or out of control of said
knitting devices, said operating means hav-
ing, as elements, needle controlling levers
and a plurality of rings, each construeted to
operate certain of the levers and to permit

- passage of the other levers without operat-

ing them. ‘ o

. 5. A circulrr kaitting machine having in
combinatior a .cylinder and dial, each
equipped with a set of needles, those ¢f one
set being disposéd at an acute angle in re-

- spect to those of the other set and both sets

50

55

drawing stitches to the same face of the
‘web, a yarn guide, cams for actuating the
needles to cause them to knit, and means for
operating the needles of one set to
them under or out of control of their knit-
ting cams, said means compuising a ring or
ring segment having slots, some shallow and
some deep, for the reception of the elements
upon which the rings*act, and means for

" moving the rings to ¢ause them to act upon

60

85

said elements,
6. A circular knitting machine having -in
combination a' cylinder and dial, each

‘equipped with a''set of needles, thuse of

one set heing disposed at an acute angle in
respect to ‘those of the other set and bLotl

sets drawing stitches to the same face of the in

lace.

dial. - cacli

!

1

7

web, a yarn guide, cams for actuating the
needles to canse them to knit, and weans
for cperating the needles of one sot to place
them under or out of control of their knit-
ting cams. said means comprising a ring or
ring segment divided longitudinally and
having, i each of ity mecting faces, slots
some shallow and some deep, whereby open-
ings of different depths are formed for the
reception of the elements upon which the
rings act, and means: for moving the rings
to cause them to act upon such elements.

7. A circular knitting machine having, in
combination, a cylinder . and dial, cach
cquipped with a set of needles, thase of
crie set being dispesed at an acute angle in

rezpect to these of the other set, and both

sots drawing stitches to the same face of

the web, and means for knitting npon said-

needles {6 produce a shaped, seamless, tubu-
lar web, the needle-actuating devices heing
so disposed that the wide web needles act
as the primary stitch-forming members of

the niachine.

8. A cireular knitting machine having, in-

combination, a cylinder and dial, each
equipped with a set of needles, those of

ene set being disposed at an acute angle in.
respect to those of the other set and both-

sets” deawing stitches to the same face of
the web, and means for kniiting upon said
needles to produce a shaped, seamless, tubu-
lar web, said knitting devices having s re-
tracting cam for the wide web needles in ad-
vance of the retracting eam for the narvow
webs needles, and combined with a following
lift cam, whereby the wide web needles act
as the primary stitch-forming members of
the machine, draw abnormally long stitches

~and afterward slacken the same.

9. A eireular knitting machine having, in
combination, a cylinder and dial. each
cquipped with a <t of needles and both sets
drawing stitches to the same face of the
fabrie, and web holders cobperating with

needles of one sot, and susceptible of being .

retired from action.

10. A circular knitting machine having,
iti combination, a cylinder and dial, each
cquipped with a'set of needles, and both sets
dvawing stitches to the same face bf, the
fabric, and web holders cobperating with
needles of one set and working in the same
planes as certain of the needles of the other
set, and susceptible of being retired from gc-
tion. ) )

11. A circular knitting machine having,
in combination, a needle carrier and ifs
needles. means for knitting upon the latter
incluting web holders and devices for mov-

©ing the latter into and out of action, and
weans for moving the web into position for-

engagement of the web holders therewith.
12. A .circular knitting machine having,
,combination, a grooved needle carrier,
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needles operating in sajd grooves, means for

knitting up6n the needles, web holders oper-
ating above the partitionsbetween the needle

Erooves,. and means for moving said web
‘holders into and out of said operative posi-

tion, whereby the knocking over of the
stitches upon the needles is sometimes ef-
fected by the web holders and at other times
by the tops of said partitions..

13. A circular knitting machine having,
in combination, a ¢ylinder and a dial each
equipped with a set of needles, those of one

. set being disposed at an acute angle in re-

spect to those of the other set, and means
for knitting upon said needles to produce

* shaped, seamless, tubular web, the means for

20

k]

operating the wide web needles being con-
structed to impart to the latter a' non-uni-
form draft which effects early closing of thje
Intches. - B : )

14. A circular knitting machine having,
in combination, a cylinder and dial each
equipped with & set of needles, these of one
set being’ disposed at an acute angle in re-
spect to- those of the other set, and means
for knitting upon said needles to produce
shaped, seamless, tubular web, the means
for operating the wide web needles being

. constructed to impart to the latter a quick

latch-closing movement and a quick knock-

- ing-over movement with intervening pause.

[l
=

15. A circular knitting machine having a
cylinder provided with needles; and a dial
likewise provided with needles disposed to
draw stitches to the same face of the fabric
as the cylinder needles and occupying an
acute angle in respect thereto. said cylinder

N

AN
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having grooves with intervening partitions
whose upper corners are beveled or rounded:*

16. A circular knitting machine having a°

40

cylinder provided with needles, means for .

knitting upon said néedles to produce either
a continuous tube or seamless heel and toe
pockets, a dial provided with needles dis-
posed to draw stitches to the same face of
the fabric as the cylinder needles and oc-
cupying an acute angle in respect thereto,
means for knittin%lupon said dial needles,in
conjunction with the cylinder needles; means
for arresting such knitting operation u(fon
the dial nee(ﬂes at intervals, and web holders

45

50,

operating in conjunction with cylinder

needles, and susceptible of being retired .
from action. - . .

17. A circular knitting machine in which
are combined narrow we
web needles disposed at an acute angle in

respect to one anbther and both drawing

stitches to the same fnce of the web, an

menns for acting upon said needles, the re-
tracting cam for the wide web needles being
in advance of the retracting cam: for the nar-
row web needles, whereby the yarn for: the
stitches on the wide web needles is drawn -
against the -inner sides of the latches or
hooks of the narrow web needles. - ‘

needles and wide -
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In testimony whereof, I have signed my -

name to this specification, in the presence of
two subscribing witnesses, ' .

'\ROI'BERT W. SCOTT.
Witnesses: - )

Hamiuron D. Turner,
" Kate A. Brapre,



