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UNITED STATES PATENT OFFICE.'Q

ﬁARRY SWINGLEHURST, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR, BY MESNE

ASSTGNIIENTS, TO SCOTT & WILLIAMS, INCORPORATED, OF CAMDEN, NEW J_'ERSEY, _

A CORPORATION OF NEW JERSEY.

TARN-SUPPLYING DEVICE FOR KNITTING-MACHINES. ‘

Specification of Letters Patent.  Patented Aug. ‘13,"1.912.

Application filed December 8, 1908, Serial No. 532,117, -

To.all whom it may concern: :
Be it known that I, Harry SWINGLEHURST,

-4 citizen of the United States, residing in

Philadelphia, Pennsylvania, have invented

eextain -lmprovements in- Yarn-Supplylng

Devices for. Knitting-Machines, of which

the following is a specification.

My invention consists of certain devices
Aully described and claimed hereinafter and
intended for the purpose of reinforeing or
changing the yarn fed to the needles of a

" knitting machine, the devices, while appl-

cable to knitting machines generally, hav-
ing beén devised with special reference for
ase- in connection with machines of that
type which are adapted for the production
‘of either ribbed or plain web and for chang-
ing from the production of one character of

web to the other, an instance of such ma-,
chine being found in the patent of R. W

eoth, No, 834,763, dated Octaober 30, 1906.

- In the accompanying drawings—I'igure 1
i a view, partly in side elevation and partly
in transverse vertical section, of sufficient
of the knitting machine to illustrate the ap-
plication thereto of a yarn reinforcing de-

vice constructed in accordunce with iy in-
wvention, the parts being shewn in the posi-.

tions which they occupy when the reinforc-
ing yarn controlled thereby is first brought

into range of the needles; Ifig. 2 is a similar-
view showing the parts of the device in the’

:positions assumed by them when the rein-
forcing yarn controlled thereby bas been
withdrawn from range of the needles; Fig.
8 is 2 view partly in elevation and partly in
section and illustrating ecertain elements of
the mechanism whereby the yarn reinforcing
devices are operated, payt of the knitting
machine being shown by dotted lines; Fig.
4 ig an end view illustrating certain of said
operating devices; Fig. b is a side view illus-
trating part of the pattern drum and certain

of the devices acted upon thereby; Figs. 6,

7 and 8 are top or plan views illustrating,
in different positions, the members of the re-

inforcing yarn controlling device: g, 9 1s

a front view of the main.yurn’ gnide’and of
the veinforcing yurn controlling deviee op-

g in eonjunction therewith; Figs. 10,
11, 12 and 13 ave side views of the reinfore-
ing yarn controlling device illustrating the
parts of the same in different positions; Fig.
14 iy a top or plan view illustrating the ap-

plication of my invention to a yarn.changing
device, and Fig. 15 is an end view of the
same, partly in'section.’ L
In the drawings, 1 represents the needle
cylinder of the machine,-2 the needles car-
ried thereby, 2 the needle dial and y the
needles operating in conjunction therewith,
these needles having bent shanks which are
pivotally mounted in a ring 3 above the dial
and are operated, both for knitting and for
transferring their stitches ito -the -cylinder
needles, by cams in an upper ring which may
be similar to those of the patent hefore: re-
ferred to and which I have not, therefore,
considered it necessary to illustrate .or de-
scribe. Neither have I'shown nor described
the-cams for actuating the cylinder needles 2
as these may also be similar to-those-of the
patented machine. = 7 oo
Web holders 4 operate:in ¢onjunction«with
the cylinder needles and the knitted web'is
acted upon by take-up hooks 5 which are
pivotally mounted in any suitable manner
upon a tubular stem 6 depending from the
needle dial and are acted upon by a ring: 7

vertically movable upon saxd stem so that,.

by reason of such movement, the hooks may
be thrown into and out of operative posi-
tion, as illustrated in Figs. 1 and 2 of the
drawings. ' : :

The needle dial 2 and the dial needles y
are vertically movable in respect to the

qneedle. eylinder and its needles, such ‘move-

ment being effected by any suitable means
under control of a patiern chain or drim,
so that it may be autematically effected it
the required times in the operation of the
machine. As an instance of meats avail-
able for this purpose, T may refer to those
shown and deseribed in-the patent hefore
mentioned. The tubular stem 6 and the
take-up hooks carried thereby ave also ver-
tically movable with the needle dial,

Above the cylinder is the yara guiding

ring 9 which, in the present instance is
fixedly mounted on the frame of the ma-
chine, the cylinder and dial with their
needles, being the rotating elements. My

invention is, however, equally applicable to

» machine in which the cylinder and dial,
with their needles, are non-rotating and the
am-carrying deviees rotate, in which, case

the yarn guiding ring will-be mounted upon .

a rotating member of the machine

’
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35 ing position, as shown in Imr

45 around one-half of the cylinder

60 the yarn delivery eye w’ of the disk 16 i»

The main knitting yarn is fed to the
needles throu«rh an.cye v in the guide ring,
- as'shown in Fig. 9 dnd the supp}mnenl.u\
or reinforcing yarn 4o is, in the present in-
5 stance, under contml of a.disk 10 to which
a rocking motion is unparted so as tocarry
said- remiomln(T yarn into or out of range
of the cyhnder nieedles of the machine, al-
though any dekired substitute for this disk

10 may “be employed, so long as it has the

necessary movetnent - mlpnted to it tocarry
the: thread into_or out of range of the
needles. The disk 10 is mounted upon a
shaft 11 which. passes through a tobular

15 shaft 12 mounted in-a bearing 13 on the

ide .ring,. the outer end ot said shatt 11
aving " secured ‘to, it [ pinion {4 which
~meshes -with . & rack 15 upon a vertically
“guided slide 16, the lower end of the latter

20 bemo connocted by a rod 17 to one arm of

Q. le\er 19- hung upon the. fixed frame of
‘the machine, the. other arm of said lever
‘carrying an. anti-friction rollm 20. which
- engages a cam 21 on the main driving shaft

25 22 of the machine, as.shown in Fig. 3 the

anti-friction roller ‘heing held in contact
with the cam elther by the w eight of the
parts connected to the ever 19 cr bv a siit-
able spring actxng thcleupon, as shown,
3o for instance at 19* in .Fig. 5, or both.
each.rotation of the shaft 99, therefore. the
disk 10 will be caused to rocL so as to carry
its yarn dehvcrmg eye w’ into feeding po-
sition, as shown 1n Iig. 1, or out of feed-
, the time
during which the yarn fLedmfr eve remains
in elt%er of these _positions bemfr depend-
ent upon the conformgtion of the cam 21
which, in the pxesent case, is deswned to

40 permlt the yarn gmdmo eye w0’ to remnain

1n feeding position for one-half of a revolu-
tion of the machine and out of feeding po-
sition for the other half of the revolution,
so that it will feed the yarn to- the needles
and will
then withdraw the yarn from knitting en-

agement with the neédles: arid permit’ “it to
goat behind the latter during the alternate
half rotation, thus reinforcing the knitted

50 tube throu«hout one-half its e\tmt, as for

instance in  the production of the web im-

medmtely above the heel 'so as to’produce

‘what is termed ‘a '“high-spliced ” heel.
When it is desired to stop the feeding of

65 ‘the reinforcing yarn to the needles, the Jover

19 is actuated so as to carry its anti-friction
roller 20 to a position wheére it will be free
‘from contact with the high pmtlon of the
‘cam 21, the same actlon sexvug to move
the ‘1noperative -position shown in Fig. &
"This movement of the lever 19 is eﬁec

. by means. of another lever 23 hung to a
ing on the fixed frame of the mgchine and

(1] acted upon by ‘one or more cams 24 on the

1,085,857

On-

‘with a pin 41, or other suitable step,

“thesefore broken at a point between the nip-

BEST AVAILABLE COPY

pattern drum 25, with which the machine.
15 provided, a portion of said pattern drum
being illustrated in Fig. 5. The lever 23
carries  an ad]ustable contact screw 26
which, when said lever 23 is lifted by one
of the cams 24, will raise the lever 19 and
prevent any further opemhon of the same

by the cam 21:

In connection with the device for feeding
the reinforcing yarn. to the needles I em-
ploy & deviee Tor nipping and holding the

end of the yarn when the veinforcing yarn

wh

euide iy out of action during the tormntmm
of a non-reinforced porhon of the knitted
weh. - Tl 115 device consists of o paiv of nip-
ping jaws 30 and 81, the jaw 30 being plvot-
ally mounted upon the upper end of an arm
32 carried by the inner end of the tubular.
shaft 12 and being normally supported upon
(L plate 33 on the yarn-guiding ring 9,
shown by dotted lines in Plo 10. The nlp
ping jaw 31 is pivotally motnted at 34 on
the jaw 30 so as to be free to swing from
and toward the same, and said jaw 31 has
a projecting beveled lug 85 which, by cen-
tact with an arm 86 on the an guiding
ring, causes the jaw 31 to open or move away
front the jaw 80, when the latter is retracted
or drawn back toward the yarn feeding disk
10, the jaw 31 being normally held. clos,ed

| against lhe jaw 30 bv means of a spring; 37

acting upon an arm 39 on said jaw 31. The.
arm 36 is acted upon by a spring 40 w/uch :
permits 1t to yield when it contacts with/the
tug 35 on the forward movement of/ the
nipping jaws, the contact of said argn 36
hold- -
ing it rigid when the. lug 33 contacty with -
it.on the badnvard movement of the nipping
} 1ws.  When the jaws are moved bd(,k\v‘lrd
therefore, as shown in Fig. 13, they will first
be opened by contact of the lurr 35 with the
arm 36, so as to permit the runformhv yarn:
to pass between them and will then oe doqed
so as to nip and hold said yarn, ivhich is

z jaws and the needles, by reason of the
strain upon it.” When it is desired to again
reintroduce the reinforcing yarn, the nip--
ping jaws are moved forward to ! posi-
tien 5hov n in Fig. 10, and the reinforcing

yarn gnide is then operated so o carry
tts gnide eye' w’ into feeding posiiion, as
showu in Iig. 11, the 2e1nfoxcnm varn being

thereby thrown into position to De engaged
by the cylinder needles , and bemf* with-
drawn from between the nipping jaws by
reason of the pull of the needles upon it.
When the time arrives to stop the further
f%u of the relnforcmg yarn, the disk 16

% 11* st moved so as to carry the guide eye

o inoperative posmon, as shown in I‘lg ‘
L, and the nipping jaws are then retracted
so as to engage the reinforcing yarn, as-
shown in Flg 13.
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Tn order that the force of the hold of the
nipping jaws upon the yarn may be in-
creased as said jaws approach the limit of
their rearward movement, so as to insure
the breaking of the yarn, a supplementary
spring 60.acts upon the arm 39 at such time,
as shown in Fig. 8. '

The forward and backward movements of
the nipping jaws are effected by mieans of
a cam 42 on the pattern drum 235, said cam

‘acting upon a lever 43 ‘hich 1s connected

by a rod 44 to an arm 45 on the outer end
of the tubular shaft 12, as shown in Fig. 3,
the lever 42 being held in engagement with
the pattern drum either by means of its own
weight and that of its connected parts or
by means of a spring 43 as shown in ¥Fig.
5, ov both. ' '
When the machine is producing ribbed
web, the dial and its needles are lowered, as

shown in ¥ig. 2, so as to occupy the proper

relation to the cylinder and its necdles for
the prod-.:tion of such ribbed web, the sup-
plementary yarn feeding devices being then
in the “inoperative or retracted position
shown in ¥ig. 2, and the talke-up hooks 5
being expanded so as to engage with the
ribhed web. Before introducing the rein-
foreing yarn, however, the dial and its now
retracted needles are elevated, as shown in
Ilig. 1, so that said dial needles will not in-
terfore with the projection of the nipping
jaws 30 and 31 into operative relation with
the eylinder needles, as shown.in Wig. 1. and
at the same time the take-up hooks b are
retracted by the action of the ring 7 so that

~ they will not interfere with the proper float-
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ing of the reinforeing yarn from the point

where its feed to the needles was discon-

tinued to the point where said feed is again
resued.

My inveuntion is not limited to means for
effecting application of a rveinforcing thread
to a portion of the knitted tube but s also
available for use in connection with means
for feeding yarn of one color or character to
the needles of the machine during part of a
rotation and for feeding yarn of another
color or character to said needles during an-
other part of the rotation, as, for instance,
in producing a stocking having a foot with
yarn of one color in the instep portion and
yarn of another color in the sole portion.
Mochanism in accordance with my invention
for making such a change in the yarns is
chown in Figs. 14 and 15, and involves a
duplication of the devices before described,
one set of devices being numbered corre-
spondingly with these shown in the other
figures of the drawing and the other set be-
ing distinguished from the first by the addi-
tion of the letter atothe reference numerals.
The yarn feeding disks 16 and 10° ave, in
this ease, set face to face, as shown in ¥Fig.
14, and the feeder 10° is provided with a

5,857

;

segmental rack 50 which meshes with a spur
pinion 51 on a tubular shaft 532 adapted. to
a bearing 13* alongside.of the bearing 13,
this tubular shaft having within it a. shaft
53 which carries a spur wheel 54 meshing

with a segmental rack 55 on the hub-of the b
nipper-carrying arm 32% The tubular shaft

52 is operated by mechanism similar-to. that
employed for operating the shaft 11 pubso
timed that the yarn gnide 10* will be moy 78

the yarn guide 10 is moved to inopérati
position and.vice-versa, the shaft 53 ‘peing,
combined witly mechanism similar to. that
employed for operating: the shaft 12 bit;so.
timed as to cause movements of the nipping
jaws 30° and 31° in respect to the movements
of the yarn guide 10* in the same manuer as
the movements of the nipping jaws 30 and
31 ave timed in respect to the movementsiof.gs
the varn guide 10, Theshaft 11* which car-
vies the disk 10° is tubular in order to pérmit
of the passage through said shaft.of the yarn
which is controlled by said disk 10% .
Although T have shown my invention as
applied to a machine in which sire employed

to operative position at the same time, iha}t
e

e
<

Interally swinging ribbing: needles cobperat-
. S twl o f=l N

ing with a dial, it can be used in connection
with any form of knitting machine intended
for the production of plain and ribbed web- g5
alternately, and in which the ribbing needles,
when in position to codperate with the plain
waob needles would interfere with the proper
use of the yarn reinforcing or yarn chang-
ing devices. The invention can also'be ap-
plied to a machine for producing a lnitted
hem or welt upon a knitted web, such s that
deseribed in the Letters Patent of Robert W.
Scott, No. 864,433, dated August 27, 1907,
in which machire the needles corresponding. 105
to the ribbing needles only receiveand tem-

“porarily retain certain of. the loops uiithe

primary or setting-up course of the welt ‘and
it will be evident that in a machine ot this
type simple loop-receiving points or hooks.
would be the equivalent of the ribbing
needles of a rib knitting machine. .

In the broad embodiment of my invention
a construction in which the vertical nrove-
ment was imparted to the cylinder needles; 115
the yarn fecding devices and theivappurte-
nances, would be the equivalent, of ‘the ve-
verse constriction which I have shown and
described. ' : - ooy

T claim: e )

1. The combination, in a knitting machine,
of two sets of needles, those of ‘one set bef:
movable both longitudinally and

110

120

 Aiins-

“versely of the others so as to occupy ‘either

an operative or an inoperative relution” 125
thereto, devices for feeding yarn to one set

of needles, and means for moving said
vices into operative relation with it s
needles when the other set of needles
been moved longitudinally out of opera




4

relation therewith and for moving said feed-
ing devices out of operative relation with
its set of needles when the other set of

- needles has been moved longitudinally into

operative relation with said set of needles.

2. The combination,in a rib knitting ma-

" chine, of a cylinder and its needles, ribbing
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needles, a.support therefor movable longi-
tudinally in respect to the cylinder to carry
the ribbing needles into and out of operative
relation with the cylinder needles, a yarn
feeding device, and means for moving the
'same into operative relation with the cylin-

‘der needles when the rbbing needles are out

of operative relation therewith and out of

-operation with the cylinder needles when

the ribbing needles are in operative relation
therewith. :

. 3. The combination, in a rib knitting ma-
chine, of a cylinder and its needles, ribbing
needles, a support therefor movable longi-
tudinally in respect to the cylinder to carry
the ribbing needles into and out of operative

relation’ with ‘the cylinder needles, a yarn

feeding device, means for moving the same
into- operative relation with the cylinder

.needles when the ribbing needles are out of

overative relation therewith and out of op-
eration with the cylinder needles when the
ribbing needles are in operative relation
therewith, and take-up hooks also movable
into and out of operative relation with the
cylinder needles .along with the ribbing
needles, : »

4. The combination, in'a yarn feeding de-

- vice for knitting machines,of a yarn guid-

ing eye, a pair of yarn-nipping jaws, means
for opening and closing the latter, means
for moving the jaws into operative and in-
operative position in respect to the needles,
means for opposing a light resistance to the
opening of the jaws, and means for increas-
ing the pressure upon the jaws when they are
closed.

‘5, The combination, in a yarn feeding de-
vice for knitting machines, of a yarn guid-
ing eye, a pair of yarn-nipping jaws, means
for projecting them into operative relation
with the needles, means for first opening
and then closing said jaws as they are being
retracted to the inoperative position, means
for opposing a light resistance to the open-
ing of the jaws, and means for increasing
the pressure upon them when they are closed.

6. The combination, in a yarn feeding de-
vice for knitting machines; of a yarn guide,

a pair of yarn-nipping jaws, means for mov-

ing the same to operative and inoperative
position in respect to the.needles, a carrier
arm-upon which one of said jaws is pivot-
ally mounted, and means for pivotally
mounting the other jaw upon the first so as
to permit it to move from and toward the

- same.
65"

7. The combimition, in a yarn feeding de-

BEST AVAILABLE COPY
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vice for knitting machines, of a yarn guide,
a pair of yarn-nipping jaws, means for mov-
ing the same to operative and inoperative

position in respect to the needles, and a-

trigger acting to open the jaws as they are
retracted.

8. The combination, in a yarn feeding de-
vice for knitting machines, of a yarn guide,

a pair of yarn-nipping jaws, means for mov-

ing the same’ to operative and inoperative
position in respect to the needles, and a
trigger acting upon the jaws as they are
refracted. said trigeer being free to swing
in one direction under control of the spring
but being prevented by a rigid stop from
swinging in the opposite direction.

9. The combination, in a yarn feeding de-
vice for knitting machines, of a yarn guide,
a pair of yarn-nipping jaws, and means for

‘moving the same to operative and inopera-

tive position in respect to the needles, one
of =aid jaws being mounted go as to swing
from and toward the other and being pro-
vided with a projecting lug, and a trigger
for engaging said lug as the jaws are re-
tracted, thereby effecting the opening move-
ment of the jaws.

10. The combination, in a yarn feeding

device for knitting machines, of a yarn’

guide, a pair of yarn-nipping jaws, and
means for moving the same to operative and
inoperative position in respect to the nee-

dles, one of said jaws being mounted so as

70
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to swing from and toward the other and -

being provided, with a projecting lug, and
a trigger for engaging said lug as the jaws
are retracted thereby effecting the opening
movement of the jaws, said trigger being
free to yield when struck by the lug on the
forward movement of the nipping jaws.

11. The combination, in a knitting ma-
chine, of 2 yarn guiding device movable to
operative and inoperative position in re-
spect. to the.needles, a yarn-nipping device
also movable to dperative and inoperative
position in ‘respect to said needles, and
shafts carrying said yarn feeding.and nip-

ping devices, one of said shafts being tubu-

lar and the other disposed within it. _

12.-The combination, in 2 koilting ma-
chine, of a yarn feeding device, a cam car-
ried by the main shait of the machine,
means actuated by said cam and serving to
adjust said yarn feeding device to'operative
position in respect to the needles during a
portion of the rotation of the machine and
to inoperative position in respect to said
needles during the remainder of such rota-
tion, and pattern-controlled means for mov-
ing said operating devices out of the range
of the cam. :

13. The combination, in a knitting ma-
chine, of a yarn feeding device, a cam on the
main shaft of the machine, means whereby
said cam is caused to move said yarn-feed-
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ing device into operative position in respect
to the needles during part of the rotation of
the machine and out of such operative posi-
tion during the remainder of such rotation,

a yarn-nipping device also movable into and ]

out of operative position in respect to'the
needles, pattern-controlled -means for ren-

dering: inoperative the means for actuating.

the yarn feeding device, and pattern-con-
trolled means for moving the yarn nipping
device into and out of operative position.
14, The combination, in a knitting ma-
chine, of two yarn feeding devices, each
movable into operative and inoperative re-
lation to the needles, means for actuating

the said yarn feeding devices so as to cause |

s

them to feed yé’rn alternately to the needles,
a yarn-nipping device operating in conjunc-

tion with each -yarn-feeding device, shafts ‘

carrying each of said yarn feeding and
yarn-nipping devices, and a counter-shaft
and gearing whereby one yarn-feeding de-

vice and one yarn-nipping device are op-

erated. :

In testimony whereof; I have signed my
name to this specification, in the presence of
two subscribing witnesses.

| HARRY SWINGLEHURST.
© Witnesses: ‘ '

A. W. WALKDEN,
HammwroNn D. TURNER.
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