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UNITED STATES

PaTeENT OFFICE.

ARTHUR N. AMES, OF FRANKLIN, NEW HAMPSHIRE, ASSIGNOR TO MAYO

KNITTING MACHINE AND NEEDLE COMPANY,

OF SAME PLACE.

THREAD-CHANGING MECHANISM FOR KNITTING-MACHINES.

- SPECIFICATION farming part of Letters Patent No. 670,392, dated March 19,1901.
 Application filed June 21,1897, Serial No. 641,650, (No model.)

To all whom it may concern.:

Be it known that I ARTHUR N. AMES of
Franklin, counnty of Merrimack, State ot New
Hampshire, have invented an Improvement
in Thread-Changing Mechanism for Knitting-
Machines, of which the following description,
in connection with the accompanying draw-
ings, is a specification,like letters on the draw-
ings representing like parts. |

Thisinvention in knitting-machinesrelates
to what is commonly known as a ‘‘thread-
changing” mechanism--that is, a mechanism
for automatically ehanging from one to an-
other thread or yarn or for substituting one
for another thread or yarn.

The object of my invention is to simplify

and improvemechanisms of thiskind; and my

invention consists 1n the various features
hereinafter fully set forth andsclaimed. .
In the dl‘&WlHﬂb Figure 1 in elevation and

- partial section shows a sufficient portion of a
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knitting-machine equipped with one embodi-
ment of my invention to enable the latter to
be understood; Fig. 2, an enlarged sectional
detail of a pmmon of Fw 1; Flb 3, a top or
plan view of Kig. 2; Flﬂ' 4, a horlzontal sec-
tion on the dotted lme x x, Fig. 2, looking
down; Fig. 5, a view of the thredd ﬂ'u1des
looking fmm the right, Fig. 2; Fig. 6, a view
of the same lookmﬂ' from t.he left, Flb 2, or
from the back, Flb 5; Fig. 7, a view of bhe
t,hread-guide--actuating cam and support
therefor looking from the right, Fig. 2; and
Fig. 8, on an enlar ged scale, a horizontal sec-
tion lookmﬂ down, taken on the dotted line
1y Yy, Fig. 1.'

Refenuw HO the drawings, A indicates the
table of a l(mt,tmtr machme B the needle-

- eylindercarried thelebv,andA’ the cam-cylin-

40

der, rotated by abeveled gear A”, in mesh with
a ﬂ‘em A% on the main sha,ft A7 which is at
titmes rotated, as when circular l{mtmnﬂ' is be-
ing done, and at other times is reclprocated
as when narrowing and widening are being

done, said parts being all substantmlly of_

usual or well-known constr uction———fm ex-

ample, such as is illustrated in United States

patent to Mayo, No. 461,357, dated October13,
1891, to which reference may be had, althounh

equally applicable to any other well- known
or desired machine,

As herein shown, the cam-cylinder A'i spro-
vided with qultd,_ble supports m for the lateh-
cnard M, which of course necessarily rotates
with the cam - eylinder, said latch guard or
a laterally-extended portion m' thereof be-

ing provided with a. suitable standard m*,

(see Fig. 2,) lso the opposite sides of which are
pwoted at m® the two thread or yarn guides

m*-m®, shown as adjustably mounted on the

arms mﬁ m". These thread-guides m*m® have
swinging movements - dbOllb thelr common
pivot M 1o carry their threads from positions
outside the circle of the knitting-mmachine

needles to positions within the encle of the

said needles, and to impart such movements
to the said guidesThave herein provided their
carrying-arms, respectively, with noteches or
pockets m8, which receive the upper ends

of vertical arms m? m! of thread-guide actu-
ators m!l mR, arranged to slide in bllltd,ble.

bearings in the la,temlly-extended portion m’
of the lateh-guard referred to, said actuators
for the best results being prefembly connected
for concordant movement by a beam m*, ful-
crumed at m* and forked at its ends to en-
gage pins or projections m', rising from the
smd actuators. When either one of these
actnators is moved inwardly or to the right,

Fig. 1, 1ts
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vertical arm referred to will en-

oage its notched thread-guide arm and move

the same to its innermost position, with its

thread-guide within the eircle of the needles,

and at the same time, through the beam m13
the other actuator is moved in an opposite

direction, causing its vertical arm to engage

an oppomte wall of the notch of 18 ﬂ'mde -arm

and move the latter outwardly to carry its
90

thread-guide to a position outside of the, cir-
cle of the needles.

It will be noticed by reference to Fig. 2 that '

when the vertical arm-of either actnator is
moved outwardly to. carry its connected
thread-guide from within .to the outside of

95

the cuele of needles the said arm will, after

having

given a (,omplete movement to 1ts
_thledd-ﬂmde arm, pass in-its further move-.

ment beuneath the lOlel]“‘-bllIfdG@ m> on the.

5o 1t ahould be understood t-hat my invention is { hub of the g guide-atm, asin Ifig. 2, and as the
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said locking-surface, as herein shown, 18 flat
1t coOperates with the flat or squared upper
end of the sald vertical arm to lock the said
cuide-arm against movement in either direc-
tion from its said position.

Suitable stops 5 are provided for limiting
the movements of the respective guide-arms
as they arrive in their operative position, the
latter in their swinging movements working
through a suitable noteh or opening 7 in the
ring-like guard referred to.

Formoving the actuatorsin the proper time
I have herein provided a plate 0% having
switches or cam-surfaces o o', the said cam-
surfaces being such a distance apart as to pro-
vide for feeding thread to a greater or less
number of needles upon which 1t may be de-
sired to supply threads when one thread is to
be changed for another one. This cam-plate
is carried by a vertically-sliding rod or bar
0®, represented as provided with a laterally-
extended pin or projection 0°, adapted to be
acted upon at suitable times by a suitable
cam-surface 0% (indicated by dotted lines in
Fig. 7,) said cam-surface being formed upon
or carried by the usual shifting-ring ¢*, com-
mon to the ring similarly lettered in United
States Patent No. 461,357, hereinbefore re-
ferred to. When in the operation of the ma-
chine 1t 1s desired to shift the thread-guides,
the shifting-ring ¢*! referred to will be actu-
ated to cause the cam-surface 0° thereof to
meet the projection o0° and raise the slide-bar
0%, and with 1t the cam-plate, this change of
position being made at the proper poluntinthe
rotation of the machine just prior to the time
in which 1t 1s desired to change the threads.
The plate 0° in the form in which my inven-
tion 18 herein illustrated oecupies its upper
position when the thread-guide m?! is to be
put into its operative position and occupies
its lower position, as represented by dotted
lines, I'ig. 2, when the thread-guide m’ is to
be put into its operative position. The draw-
ings Ifigs. 1 to 3 show the thread-guide w2’

countroiling, let 1t be supposed, the thread for:

narrowing and wideningin its inoperative po-
sition and the thread-guide m?* presenting
thread to the needles for circular knittingin
its operative position, it being understood
that the actuators were operated to put the
thread-guides into the positions shownin said
figures at a previous rotation of the cam-cyl-
inder. Kach actuator is provided near its
pivot or fuleram with a noteh, as m% and a
locking-shoulder m*,oneof said vertical arms
cooperating with the shoulder of the thread-

~guide which 1s feeding thread to the needles

H0o

to thereby lock it in its inoperative position,
the vertical arm of the other actuator work-
ing against one side of the noteh of the other

thread-guide, keeping it in its operative posi-

tion. As herein provided for, each actuator
when operated to change the threadsis moved
two steps consecutively, the first step being

670,392

| the second by striking the ecam or switeh o',

and this first step unlocks the actuator hold-
ing the thread-gnide then supplying thread
to the needles and moves into its operative
position the actuator controlling the thread-
onide next to supply threads to the needles,
and both the thread-guides maintain this po-
sition after a partial rotation of the cam-cyl-
inder, while both thread-guides act tosupply
threads to several needles, and then the ac-

| tuator controlling the thread-guide which is

being putout of operative position 1s further
moved a second step by the eam o', putting the
thread-gnide controlled by that actuator into
its inoperative position, the final movement ot
said actuator moving the opposite actuator
and causing it to lock in its operative posi-
tion the thread-guide just put into such op-
erative position. Now to change the thread-
cuides and put the thread-guide m®°, contain-
ing, let it be supposed, the thread for narrow-
ing and widening, into its operative position
and the thread-guide m*1in its inoperative po-
sition the cam-plate ¢0° will be lowered into
the dotted-line position, Fig. 2, so that as the
cam-cylinder in its rotation in the direetion
of the arrow, Fig. 3, brings the actuator m"
opposite the end o of the cam 0° said actua-
tor will be slid in the direction of the ar-
row thereon in Fig. 3, the movement of the
actuator being sufficient to remove the end
of the arm m° from engagement with the
locking-shoulder m™, leaving said arm stand-
ing in the notch m® but without moving at
all the lever mf, carrying the thread-guide
m* This movement, however, of the actua-
tor m!' will, acting through the beam mb,
bring said beam into the dotted-line position,
Fig. 4, such movement of the beam moving
the actuator m!* far enough to turn the lever
m’”and put the thread-guide m® into its oper-
ative position, the position represented as

- occupied by the thread-guide m!in Fig. 2,

and in this position of the actuators both
thread-guides supply thread to the needles
(any desired number) to properly secure in
the fabrie the end of the thread being insert-
ed, so as to avoid holes, and, thisdone, in the
further rotation of the cam-cylinder the ac-
puator m! meets the cam-surface o of the
plate 0%, which will further move the said ac-
tuator in the direction of the arrow thereon
in Fig. 2, causing the arm m” thereof, acting
against the right-hand-side wall of the notch
m®, to move the lever m®and put the thread-
ouide m!' into its inoperative position, the
position indicated in Fig. 2, by the thread-
onide m”, and this same movement of the ac-
tunator m!! through the beam m!3, it then oc-
cupving the dot-and-dash position, Ifig. 3,
further moviug the actuator m!'* so that its
vertical arm comes in contact with a shoul-
der m° of the lever m” and locks the thread-
guide m?® in its operative position.

While I have herein shown two separate

effected by striking the cam or gwiteh o and | and distinet or connected cam-surfaces for
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moving the actuator, it is evident that a sin-
ole continuous cam-surface may be employed,

if desired, or any other suitable means em-

ployed forimparting the necessary movement
to the thread-guide arms and their guides.

of springs, may be provided, and the opera-
tor may put into said clamp the end . of the
thread about to be inserted into the work to
start the knitting, and thereafter the clamp

is of no further use.

- To close the thread-guide_ opening n in the

latch-guard and prevent the entrance therein

of the latches of those needles which are ele-
vated and are not to be used for narrowing
and widening, I have provided.a_closure n,
Fie. 4, mounted upon or forming a part of a

radially-sliding member n? provided with a

pin or projection n?, which lies in front of a
shoulder n* on the adjacent thread-guide arm
mS, so that when the said guide-arm is moved

to carryits thread-guide from the outer to the

- 35

40

45
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inner side of the needle-circle the said closure
will be moved into position closing the open-

ing or a portion of the opening, and when
said cuide is withdrawn from the inner to the

outer side of the needle-circle said closure

will remain in its position closing said open-

ing until, asherein, the thread-guide itself or |

some other part strikes and moves it back to
its normal position. Such portion of the open-
iug as is not closed by the said closure n' is
or may be closed by a codperating closure n’,
(see Figs. 3 and 5,) fast on the thread-guide
arm, m’. | o

Erected upon the table at one side of the
head of the machine, where it will in no wise
inconvenience the operator in handling the
machine, is a suaitable standard or pillar s,
within which is journaled a vertically - ar-
ranged shaft s/, provided at its lower end, be-
neath thetable, with the spur-wheel s*,in mesh
with a corresponding wheel s® on one end of
the short shaft s, journaled in a suitable
bracket and provided at its opposite end with
a bevel-wheel s°, in mesh with and driven by
a correspondingly - beveled wheel s° on the
shaft A7 of the machine. It is understood
that the vertical shaft may be so arranged

and geared as to be moved by any other con-

venient partof the running-works of the ma-
chine, if desired. - |

Atits upper end the vertical shaft 8" within
the standard sis provided with a pinion s in
mesh with and driving a larger carrier-wheel
s® which, with thesaid pinion, isinclosed with-
in a suitable ring-like casing s° open at its
ander side and mounted upon the said stand-
ard, said wheel constituting a carrier for the
mass of wound thread T on any suitable bob-
bin or cop. The proportions of the wheel
and the said gears and pinions intermediate
it and the main shaft are such as to cause
saitl wheel to rotate in unison with the cam-
cylinder or the rotating part of the machine-
head.

.ow

| spindle s or other suitable holder for the cop

or mass T of thread, and it has also a yoke-
like frame s, provided, as herein shown, at
its crown with a thread-eye s'?, through which
passes the thread mass T, said thread or yarn

A clamp p, represented as com posed of a pair | being thence carried to one of the arms of the

said frame and down along the said arm
throungh suitable guides s® and s'* and also
preferably between suitable friction-disks s,

70

75

of suitable construction, said thread further -

passing through a suitable guide hole or open-

ing s in the carrier-wheel s° referred to, and

to one of the thread-guides—as, for instance,
mi—thence to the needles. A suitable or

usual slack-thread e'ont-roller_égr' take-ap arm

s'" may be employed, if desired,in connection

with the thread, it being hetein shown as

mounted upon one of:the arms of the yoke-
like frame referred to.
the machine is taken from asSuitable station-
ary supply, as T’, and is passed through usual

| guides ¢ and ¢, thence thfough a second eye

{* at the crown of the“f?a,me and down along
the other standard of said frame, alsothrough
cuitable guide-eyes 2 {* and through a second
aperture ° in the carrier-wheel s° referred
to, thence to the other thread-guide m® and

to the needles. , | |
- In the normal operation of the machine the

carrier-wheel s%, carrying the mass of thread
T, afid the yoke s'' move in unison with the

cam-cylinder of the machine, such movement

preventing any twisting of the threads em-

ployed and permitting the sald threads to

be continuously connected with the work
whether or not they are for the time beingin-

corporated in the work, the change from one

to another of the threads for putting one or
the other thereof into the work being effected

by the shifting of the thread-guides, as pre-
viously deseribed.

By mounting the rotating bobbin or mass

of thread or yarn T upon a stationary stand

or support erected at one side of the machine-
head, as herein shown and described, the op-
erator is in no wise hampered in his work and
may apply and remove the latter and remove
and replace theneedle-cylinder and any other
part required to be removed without hin-

drance and with the same facility asin ma-

chines having no rotating bobbin.
The mechanism throughout is simple and

‘certain in its operation.

W is a work-depressor of suitable construc-

The other thread for

80. |
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tion carried by the latch-ring or its support '

and rotatable with the cam-cylinder.
Havine fully deseribed my invention, what

1 claim, and desire to secure by Letters Pat-

ent, 18—

1. In aknitting-machine, the following in-
‘strumentalities, viz: a cam-¢ylinder, a plaral-

ity of thread-guides carried thereby, one to
carry the thread used for circular knitting,

and the other to carry the thread used for nar-

rowing and widening; means to move one of

125

130 y

_ ! said thread-guides into and the other out of |
The carrier-wheel s® has mounted on it a | working position when the change from cir-

.....
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cular to reciprocating knitting is to be made,
and vice versa; a rotatable frame having
eyes to guide the threads leading to said
thread-guides; means independent of said
cam-cylinder to rotate and to reciprocate said
frame in unison with said cam-eylinder; and
a plurality of thread-supplies, one at least of
which partakes of the movements of said
frame and cam-cylinder, while the other of
sald thread-supplies is supported independ-
ently of said rotatable frame and occupies a
substantially stationary position, for the pur-
noses set forth.

2. Ina knitting-machine, ftneedlewcylmder‘
ada,pted to receive a series of needles, a cam-
cylinder, and means to rotate it for circular
knitting and to reciprocate it for narrowing
and w-'ldcmng, a support independent of and
located above said cam-cylinder for a thread
to be fed to the needles employed in recipro-

cating knitting for narrowing and widening;
combined with mneans mdepench_,nb of said
cam-cylinder to both rotate and reciprocate
sald support in unison with said cam-cylinder.

Ina knitting-machine, a needle-cylinder
adapted to receive needles, a cam-cylinder,
and means to rotate it for eireular knitting
and to reciprocateit for narrowing and w1den--
ing, a plurality of thread-guides, a toothed
ring having a plarvality of openings for
threads, said toothed ring having mounted
upon 1t a bobbin-holder carrying at least one
source of thread-supply, and a support for
said ring; combined with means to both ro-
tate and reciprocate said ring and said bob-

‘bin-holder in unison with said cam-eylinder.

4. Ina knitting-machine, a needle-cylinder
to contain a series of needles, a cam-cylinder,
and means to rotate it for circular knitting
and toreciprocate it for narrowing and widen-
ing, a support independent of and located
above said cam-cyvlinder for a thread to be
fed to the hooks of the needles during the re-
ciprocating movements of the cam-cylinder
for narrowing and widening, and means to
sustain 111depeudemly of said support and of
the cam-cylinder a bobbin carrying thread to
be used when the cam-cylinderis being moved
continunously in a circular direction for knit-
ting a tuabular fabrie.

5. In a knitting-machine, a plurality of
thread-guides, a bearing supporting suitable
pivots for said thread-guides, a plurality of
actuators, a beam slotted at its opposite ends
and engaging projections carried by said ac-
tuators, and means to act twice in sucecession
upon one and the same actuator when moving
it into 1t8 operative position, the movement of

sald actuator through said beam moving the
othe1 actuator to put the thread-guide cooper-
ating with 16 into its 1110pemtwe position.

6. Inaknitting-machine, a pivoted thread-
guide having a notch, and a locking-surface
adjacent said noteh, combined with an actu-
ator which in its position farthest from the
line of knitting codperates with said locking-

surface to lock the thread-guide in its opel- | with two thread - ﬂ*mdeq, actuators for said

670,392

ative position, means to move said actuator

toremoveitsacting surface from contaet with

sald locking-surface to enter said notch and
to thereafter move the thread-guide into its
inoperative position.

7. Inaknitting-machine, a latch- guard hav-
Ing an opening, & movable thre &d-t}‘mde, and
means to actuate the same to put its thread
into or out of operative position, combined
with a closure for said opening independent:
of said thread-guide but under the control
thereof.

8. In aknitting-m
ing an opening therein, a thread-changing
mechaunism containing a plurality of thread-
guides, one of said thread-guides having a
(*Iosme ixed to it and ada,pted to close a por-
tion of the opening in the latch-guard, and an
independent spring-controlled elosu:re to close
the other part of the opening in the thread-
guide, said closures acting alternately.

9. Ina ]{nitting-m:whine,a thread-changing
mechanism containing a plurality of thread-
guldes; thread-guide actuators, one for each
of said thread-guides; a slotted beam con-
nected with each of said thread-gunide actua-
tors; independent means to operate either of
sald thread-guide actuators and effect the
movementof the other actuatorandits thread-
gulde and put it into its operative position;
and means to thereafter further move said
first-named actuator and cause it to put out
of operation the thread.-guide directly under
1ts control, the second movement of said ac-
tuator also causing a second movement of the
other actuator and its thread-guide into posi-
tion to supply thread to the needles, whereby
the threads are made to overlap at each point

‘where the threads are changed, substantially

as deseribed.
10. In a knitting-machine, the followingin-

strumentalities, viz: a cam-eylinder, means

- to rotate 1t for ¢ircular knitting, and to re-

ciprocate it for narrowing and widening; two
thread-guides, one to carry a thread for cir-
cular z‘:md the other a thread for reciprocat-
ing knitting, an actuator for each of said
Lhr ad-guides, said actuators having projec-
tions at their ends occupying dlif@l(ﬂl; hori-
zontal planes, combined with a double cam
to meet the projection of either actuator twice
In succession while the cam-cylinder is mov-
ing in the same direction, to thus move said
actuator partially and to then complete its
movement in the same direction, and con-
nections between thesaid moved actuator and
the actuator of the other thread-guide where-
by as said thread-guides are being put the
one into and the other out of working posi-
tion with relation to said needles, they shall
stop temporarily to enable the 1111391'(,hfmf_‘-g111g
threads to overlap and avoid making holes
in the fabric when the threads are changed,
substantially as deseribed.

11. In a knitting-machine, a cam-cylinder,
a latch-guard hmﬂed thereto and provided

achine, a latch-gunard hav-
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thread-guides and guideways in said latch-

guard for said actuators, combined with a

stand, means to operate sald actuators to
cause them to change the positions of said
thread-guides by a step-by-step movement to
effect an overlappmn‘ of sald two threads at
each changing-point in the fabrie.
12. In a knitting-machine, a cam-cylinder,
a latch-guard pivoted thereon and provided
with an opening, two thread-guides, a clo-
sure carried by one of said thlead-n'mdes to
partially close the opening of sald latch-
guard, and an independent closure for said
opening under the control of the other of said
thread-guides, thread-guide actuators adapt-
ed to bhde in wings in said latch-guard, com-
bined with a stand means to operate sald
actuators to cause t_hem to change the posi-
tions of said thread-guides by a step-by-step
movement to effect an overlapping of said two
threads at each changing-point in the fabric.
13. In a knitting-machine, a plurality of

| thread-guides, an actuator for each thread-

oguide, smd aemators being located perma-
nently in different 110rlzonml planes;-com-

bined with a cam presenting a plurality of

contacts located in the same horizontal plane
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and adapted to contact with and move each |

of said actuators two steps in succession In
effecting a change of position of said thread-
onides with relation to the cirele of needles
with which they cooperate tosupply a thread,
means to raise and lower the cam for moving
said actonators, they when in one position
moving one actuator and in the obher POSl-
tion the other actuator.

In testimony whereof I have signed my

name to this specification in the presence of

two subseribing witnesses,
ARTHUR N. AMES.

Witnesses:
E. B. S. SANBORN,
JAMES E. BARNARD.
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