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UNITED STATES
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PATENT OFFICE

EMIL A. HIRNER, OF ALLENTOWN, PENNSYLVANIA.

THREAD-CHANGING MECHANISM F_on_ CI_‘RCULAR?-KN'ITTING MACHINES.

SPEGIFICATIONformmg palt of Letters Patent No. 768, 2'7 9, dated Au.gust 23, 1904

Apphc&tmn ﬁled Septambel 12,1901, Seual Nu 75,149,

(No model,)

To all whom it ?na,y CONCETT: |
Be it known that I, Emir A. HIrNER, a citi-

zen of the United States, residing at Allen—_

| town, in the county of Lehlo’h and State of

Pennsylvania, have invented certain new and
useful Improvements in Thread - Changing

- Mechanism for Circular-Knitting \{[achmeq

IC

of which the following isa sp(.,mﬁcatlon refer—

ence being had to the aceompanymﬂ' amw-f

1ngs.
MV invention has relation to thread- chanﬁ'—-
ing mechanism for circular-knitting machmes

-‘Wherebv at predetermined mtervals 9 New
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thread is-fed into the needles and the old

thread removed therefrom. Such mechanism:
1S useful where it is desired to knit different
a tubular fabric, such as a stocking,

from .threads of dlﬂfelent color,
material.

parts of

welght, 01‘

knitting, thereby producing horizontal stripes
upon the fabric, or in the manufacture of a
stocking the chan@es may occur at the point
of transition from the knitting ot the leg or
foot to the knitting of the heel or toe pocLets:

in order that the pocLets may differ in color

or material from the rest of the stocking:

short interval changes for a number of suc-
cessive courses longitudinal stripes or pat-

terns may be produced, as has been described
by me in an application filed by me April 23,

1901, Serial No. 57,041. The machine whlch
I am about to describe is capable by increas-
mg the number of the thread-changing cams
of 1 manufacturing such 10nﬂ*1tudma,llsf-cstrlped
stockings.

In an appllcatlon filed by me in the Patent
Office April 15, 1901, Serial No. 55,904. I have
described a spllt foot stocking ot Whlch the
upper portion of the foot is 1{11113 from thieads

- of one color and the lower portion from

threads of another color, the changes being
effected 1n similar’ successmn twice for efwh

;50 course of the toot first on one 51de and then

_______

For examplé, such chancms may |
~occur auring the knitting of a tubular tabric
at intervals separated by several courses of

;,bm carrier removed.

fing-cylinders.
2’ left-hand wing-plate A’, a right-hand wing-
‘plate A% and the rearwar dly -projecting ledcre'
A, throuoh which 1t may be supported. On

DAL
sleeve A, “which passes through it, project-
ing both above and below it. |

versely beneath the wing-plate A”

on the other. The machine which I am aboub

to describe is designed to manufacture such a

split-toot StOCleD -
Without turther Illultlprll’lU' Instances it

"w111 be understood that the machine can be

adapted to perform the operation of changing
the knitting-thread w herevel and howevel it
may be desired to do so 1n the course of knit-

ting either a tubular fabric or stocking.

il have shown in the drawings and w1ll pro-
ceed to describe a partwular and typical em-
bodiment of my invention in a knitting-ma-
chine adapted for the manufacture of the s split-
foot stocking described in application Serial
No. 55,904, to which I have referred, premis-

ing, however that this is only one of many
‘different products to the manufacture of which

my 1nvention is capable of being applied.
In the accompanying drawinﬂ*s Figure 1 is

afrontelevation of the kmttlnw—machme above
referred to, the bobbin-carrier being: cut off.
TFig.2isa side elevation of the same with the

parts undellmnu‘ the bed- plate and the bob-

Kig. 3 1s a plan of the
swinging table which overhes the knitting-

_cylmdel s, with' the bobbin-carrier removed
"Fig. 4 1s a vertical central section of the ma-
Chine.on a reduced scale.
The machine which I am about to describe. |

1s capable of effecting such change, or the |
change of thread may occur at a plm ality of
shorter intervals during each .course of knit-
ting, and by the similar repetition of such

Kig. 5 1s a reduced
elevation, seen from the rear, of sleeve ‘A

A is the bed- plate which carries the knit- 8
Itisof acircular outline, with

top of wing-plate A*is an upright standard
\Vmef plate A’ carries centrally a large

Ehe_ main shaft C of the machine runs trans-

The left-
hand extremity of this shaft carries the ver-
tical beveled gear-wheel ", which meshes
with a corresponding-1101*120111:&1 circular rack
C’, which constitutes a flange on the lower
edge of the cam-cylinder C', which rotates ¢

'centmlly within bed - plate A. The corre-
sponding needle-cylmder (".1s sustained fi

g
ecdly within the cam-cylinder. It will be un- -
derstood that shaft C may have fitted to it
suitable meohamsm automatic or otherwise, 1
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for controlling the proper succession of the
periods of rotation and periods of reciproca-
tion, as usual 1 stocking-knitters.

Thus far the parts deseribed are those com-
mon to all circular stocking-knitters.

1sm of my invention will be facilitated by di-

viding its description into sections, as follows:

I. The swinging table and its rotating plate.

1I. Thethread-changing mechanism mount—
ed on the rotating phtu comprising {(«) the
bobbin-carrierand the take- ups, (/) the thread-
changers, (¢) the control-levers which impart
motion to the thread-changers, and (J) the
automatic gate.

1II. The cam-plates which actuate the le-
YEers.

L. The Swngmg Table and its Rotating
Llate.

Within sleeve A*fits a rotating and sliding:
rod D, having a screw-thread formed upon its
lower portion, which, however, operates not
as a screw but as a rack. A second sleeve 1D’
surrounds sleeve A™ near its lower end and
carries within 1t a vertical pinion ', which
reaches through a slot in the side of sleeve
A" and engages the threaded portion of the
rod D as a rack. When rotated by hand-
lever d°, 1t moves rod D up and down, the
screw -thread allowing a coincident rotary
movement. The upper end of rod D, which
projects above the sleeve A”, 1s expanded into
an irregular horizontal head D~

D?*is a vertical guide-rod set at its lower
end insleeve A”. The head D*contains a cir-
cular aperture ', corresponding to and fitting
around the guide-rod D, which thereby main-
tains rod D from rotatmo within the sleeve
until the head has been 1"%1%(1 far enough to
clear the upper end of the guide-rod, after
which it 1s free to swing in either direction
upon the rod D as a pwot. -

An annular table E 1s made fast at one side
to the head D This table, directly opposite
the head D7 carries a downwmdly-pm]ectmo
centelmg—pm I, which, as the table is low-
ered 1n place, enters and rests within the hol-
low upper end of standard A". By rotating
lever ¢’ the parts described enable the oper-
ator to raise the swinging table until the aper-
ture d*'leaves the O“ulde rod D7, in which po-
sitlon, the centering-pin hwmg also cleared
the standard A", the whole table is free to
swing to one side or the other, giving the
operatoraccesstothe knitting-cylinders which
are beneath the table when it 1s in its central
or operative position. The annular swinging
table K has its central portion entirely re-

“moved, the circular aperture thusformed be-

ing fmshed off with a depending flange ¢
around the upper edge of which runs a cir-
cular groove ¢, within which is supported
concentrically to the table an annular rotat-
1ng plate G, upon which the thread-changing

ripheral flange ¢°, which fits with o

- 1nsure
The comprehension of the special mechan-

(See TMe. 4.)

/1.
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mechanism 1s mounted.  The rotating plate
(r 1s stmilarly provided with a depending pe-
‘eal ac-
To further
qse and accuracy of l(}l'.:L{'i{}ﬂ of the
plate within the table, flange " has the outer

part ot 1ts opposinge hLlli_.;l-C(} beveled off at ¢
and 1s also provided with an oithing-groove ¢,

cuaracy 1n the annular eroove

| thewbv recducing the Ulllltlll‘lﬂ-%lll faces to a

miniimum.  The plate G is held to its place
1n tho table by the overlapping hmtla of the
pins ¢, protected by the washers o, cach hav-
Ing 1ts positon fixed by a set-serew .

One side of the
bracket 7, which supports a vertical slecyve
C", within which plays a vertical pin ¢'. A
spiral spring ¢ surrounds the pin within the
sleeve, abutting against a shoulder of the pin,
tflueb,\ Lendmg to thrust 1t up as far as the
extended head at its lower end will permit.

When thus thrust up, the upper end of this
pin engages a circular aperture ¢ of the ro-

tating plate. DBy reason of this engagement
(which, no matter what may be the position
of the plate when the swinginge table i1s ad-

justed 1n place, must take place in the course

of the first rotation of the plate) coincident
rotation of plate G with cam-cvlinder (I is
insured.

Rotating plate (= has a central civeular ap-
erture ¢ slichtly lareer than the needle- cylin-
der and is fitted with an i
flange 4%, which, as will be scen in Fig. 4, im-
mediately surrounds the heads of the m‘:m]lu&s
1n the needle-cylinder and is the refore capa-
ble of performing the function of a latch-
ouard. Plate (x also contains a second aper-
ture ¢ to one side of the central aperture.
Where the central aperture ¢ and the second
aperture ¢ are (ontmuous Llwv open Into
each other, and th {Lmu e ¢t 1s partially cut
away at this point, tm ming a vertical slot ¢~
which reaches almost, but not quite, to the
bottom of the flange. At the bottom of this
slot the flange i% left intact and forms the
thread -carrier ¢° of the knittine-machine.
In the same huun the dotted
line ¢® represents the position of the tops of
the needles as tllUé’ respond to the influence of
the knitting-cams, therehy showing the con-
stant relation which always exists between
the thread-carrier ¢° and the line of the top
ot the needles, as both the knitting-cams and
the rotating plate revolve simultancously.

Reference 1s here made to my copending ap-
plication for improvements in thread-change-
ing mechanisim for circular-knitting machines,
filed December 20, 1900, Serial No. 40,483
fora more tull ].escnpbmn of certain parts (JI’
the swinging table and its rotating plate,
which I have just described.

Lhe  Thread - Clnging  Meclanism
Movnted on the Rotating late.

(rj{-) L e Z)‘()Z’Zfc‘;'!f.‘t’_,"f_’()“!'ﬂf(f’!‘ (el e fﬁ-k("'H_j)-‘v‘.*'"“'*

cam-cylinder (' carries a

nternally-depending
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Two upright standards H H, made.fast to
-plate (, sustain a cross-piece 4. The extremi-
ties of this cross-piece are bent slightly up-
ward, and each carries a bobbin 4°. From

5 the middle of the cross-piece 4, directly over
the axis of the machins, rises a single upright
standard H'. This standard carries three
horizontal thread-guiding disks H® H® H*and

- also the adjustable tension-disks H H®. 1
1o thread from one of the bobbins 4* is passed

“successively through thread - guiding aper- |

tures in the disks H* H® H?, between one of
the tension-disks H’, and through an eye in
the thread-guiding wire A%.- The thread from

15 the other bobbin A* passes through similar
thread - guiding apertures; but being used
only as a reinforcing-thread it does not pass
between the tension-disks. In addition to
the bobbins thus carried upon the rotating

- 20 plate Imountan additional bobbin (notshown)
on any suitable adjacent support and lead the
‘thread therefrom through a central aperture
/' at the top of the standard. H', through

- which it descends and passes out to one side
25 at A, whence it is led successively through
-appropriate apertures in the disks H* H®* H?
as are the other threads. On the side of the
aperture g opposite from the aperture ¢ is

- mounted an upright post %, carrying a hori-
30 zontal arm %°, upon the extremities of which
~are milled tension-screws forming attach-

 ments 1n which are set the coiled tension-

springs £°, which after spirally incasing part
of the arm-spring over the aperture ¢ form
5 the take-ups #°, which are parallel with each
other and terminate in vertical elongated
eyes £'.. A horizontal stop-wire * bridges
over the top of the slot g* and limits the de-
scent of the take-ups. o o
40 () The thread-changers.—QOver the aper-
- ture ¢’ are mounted two pivoted thread-
changers 2 2. They are of equal length, and
each consists of a lever pivoted near one end

“and pierced at its swinging end with a thread- |

45 eye .. Their pivoted ends are squared, so
- as to Insure the more accurate parallelism of
‘their motion as they swing vertically upon
~ their common pivot ¢*. This pivot is mount-
- ed between two parallel bars<’, which bridge
50 the aperture g’ |
changers are in their horizontal position,
thelr swinging ends carrying the thread-eyes
are over that part of the aperture ¢’ which is
nearest to the aperture ¢ and are consequently
5¢ in close proximity to the vertical slot ¢ in
the line of which the movement occurs.
When the swinging end of eithier of the
thread-changers is depressed, it is contiguous
- with the thread-carrier ¢° at the bottom of
60 the slot ¢ S S
- The bars ¢° carry between them three par-
allel yokes—a depending wire yoke <°, the

- cross -plece of which limits the downward

‘movement of the thread-changers, a second

| yOke_ v, which bridges the bars about mid- 65

thread - changers and . is pierced by thread-
serves as the point of support for coiled 7o

The

are about to be described.
access to the levers.

passing through the thread-guiding wire A°
one of the thread-eyes <°, thence to the elon-
gated eye & of the take-up, and thence

through the thread-eye ¢’ at the end of one of

thread-changer is depressed its thread is laid

set in plate & in proximity to the aperture

[ {, one above the other.
has three arms-—a long arm 7, a cam-arm.Z,

1n plate G, serves as a stop for these levers
1n one directlon.

nearer one of the bars+’. These levers are
of similar shape, except their short arms. 2,

than that of the other, the extremities of

ity of one of the arms 7’ playing over its
pivot. In the extremity of each of these
arms /° is set a depending post 2%, terminat-
‘Ing in a shoe 7.

top of the squared end of the thread-changer

When these paralle]l thread- _
limits about to be described causes the shoe

corresponding thread-changers from a point
over the pivot to a point considerably in front

the tension of spring 2° to its horizontal po-

to lay the thread which it holds into the thread-
carrier. , o

b

way between .the two extremities of the

gulding apertures ¢, and a third yoke 7,
which rises considerably above the bars and

springs ¢, the lower ends of which are at-
tached to the squared portions of each of the
thread-cnangers, which by their tension are
always maintained in uppermost position ex-
cept as they are depressed against the action
of the springs by the controlling-levers, which
hou Yoke 4" may, as
shown, be cut away in the middle for better .

The thread from each of thé bobbins after

proceeds, as may be seen in Fig. 1, through

the thread-changers. Consequently when a

in the thread-carrier ¢°.
(¢) Thecontrol-levers.

r

T'he u.'pfight-.p'o's't L._, '

g', has pivoted upon it two horizontal levers
Each of these levers

and a short arm 7°. . An upright post 2%, set

Their motion in the oppo-
site direction is opposed by springs 2%, one
for each lever, which find their supportin an
upright post set at the extended end of the

of which that of the uppermost lever islonger
these arms thus corresponding in position: to

the pivoted ends of the two thread-changers
and each thread-changer having the extrem-

The length of the post is
in each case such that its shoe reaches to the

to which it corresponds. The position of the
levers / 1s such that their motion within the-

of their short arm to ride over the top of the

of 1t, so that when either arm:/’is in its outer-
most position its thread-changer is raised by

sition, while when the same arm isin its inner-
most position 1ts thread-changer is depressed
by the pressure of the shoe against the top of
a pivoted incline 2, formed on. top of the
squared end ot the thread-changer sufficiently _'
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The direct control of the motion of these
thread-controlling levers isobtained by means
of cam-plates, to be hereinatter described,
which project into the path of their cam-arms
[* as the plate G rotates. It 1s also ncces-
sary to prevent the displacement, accidental
or otherwise, of one of these control-levers,
whereby the changers might be thrown up
prior to the throwing down of the other one,
which 1t 1s obvious should never oceur. This
1s effected by the trigeer-plate N, which is
pivoted to plate (= on the upright post .
This trigger-plate 1s held normally in the po-
sition of the drawings under the tension of a
spring 2°, attached to the post /. Its trip-
ping extremity 1s blunt at the end and tur-
nished with a beveled surface at the side,

- which comes 1n contact with the long arms of

the levers and 1sso related 1n position to them
that when either of them is moved by the ac-

tion of the cam-plates 1n the direction to de--

press 1ts thread - changer the long arm ' as
1t moves outwardly rides against the bev-

“eled surface of the trigger and pushes it in

30

53

40
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opposition to the spring »° until 1ts blunt end
is clear from contact with the long arm /' of
the otherthread-controlling lever,whereupon,
and not before, this other thread-controlling
lever 1s free to move 1n the opposite diree-
tion under the tension of its spring and re-
move 1ts thread from action.

(d) The automatic gate.—A flat lever O is
pivoted on top of plate (= by a pivot v. On

“top of one extremity 1s set a handle o and

on top of the other a stop-pin ¢*. TFrom the
lower side of this latter extremity depends a
post ¢°, which passes down through a slot cut
in plate . The lower end of this post car-
ries a horizontal wire gate o', which by the
motion of lever O i1s thrown either toward or
away from slot ¢°. When this gate is in its
forward position, 1t not only serves to retain
in place whichever thread-changer has heen
depressed, but maintains the complete ef-
ficacy of the flange ¢* as alatch-guard, which
otherwise would be interrupted by the breal
in 1ts continuity occasioned by the slot
When the lever O is swung back, the gate is
removed from its position over the thread-
changers. The gate 1s normally held thus
open by the tension of a coiled spring ¢”; but
when manually thrown the other way stop-
pin ¢* engages with a notch », cut in one ex-
tremity of a bell-crank lever P.  When this
engagement occurs, upon closing the gate the
movement of the bell-crank lever P under
the tension of the coiled spring »° maintains
it, keeping the gate closed until bell-crank
lever P i1s positively thrown in the other di-
rection against the action of this spring,
whereby the gate 1s released. This occurs

“when the upright post »°, set in its other ex-
tremity, comes 1n contact with the cam-plates
which are now to be described.

768,279
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At mtervals around the periphery of the
swinging table 16 are afthxed three support-
me-blocks Q Q' Q°, thelr attachment heing of -
fected by screws passing througeh horizontal
slots ¢, by which their circumferential posi-
tion with reference to the table may bhe ad-
Jjusted with aceuracy. Near their extremities
these blocks are enlarged to form vertical
bosses ;. Passing vertically through each of
these bosses are reciprocating posts ;. The
lower ends of the posts of cach plate are
. Theup-

united by a horizontal base-plate /7.
per ends of the posts, mounted i supportine-
block QQ, are united by the horizontal cam-
plate M, those of the supporting-block Q' by
the horizontal cam-plate M, those of the sup-
porting-bloclk ° by the horizontal plate 2.7~
In each instance these cam-plates have united
to them a tellow horizontal plate supported in
close proximity, but in a ditferent horizontal
plane. Thus immediately below cam-plate
M 1is 1ts fellow cam-plate »., immedintely be-
low cam-plate M’ is1ts fellow ', and mmmedi-
ately above cam-plate #7 15 1ts fellow M-

As shown in the drawinges, all three pairs
of cam-plates are in their uppermost position,
being held 1 this position under the tension
of coiled springs #.”, which extend from ther
polnts of attachment on the hosses to the hase-

plate, litting it 1nto contact with the lower

')

side of the supporting-block Q Q" Q. In
each case means are provided whereby the
palr may be manually thrown to the lower
position. Thus attached to supporting-block
QQ is an eccentric disk R, with a lever-arm »,
which by 1ts semirotation depresses hase-plate

77 thereby lowering cam-plates M e and

holding them 1 their lower position until the
lever 1s again thrown in the opposite diree-
tlon.  Similarly, the position of cam-plates
M® s 18 controlled by a disk R The means
for controlling the position of cam-plates M’
and . are somewhat dilferent, consisting of
a rock-shatt R, whieh 15 journaled bheneath
the table K. One extremity of this roclk-shaft
is turned over to form a hoolk, which engages
with the base-plate %, The other extremity,
which 1s near the tront of the machine, 1s.1it-
ted with a hand-lever /. The tension of the
spring " normally maintains cam-plates M
110 thelr upper positions, except when man-
ual pressure upon the hand-lever 7 causes
their depression, and they immediately rise
acaln whenever the pressure upon the lever
1s removed.

The two plates of cach of these three sets
are separated from each other by a distance
equaling the vertical distance between the
control-levers. When a set 1s 1 1ts upper-
most position, both plates are wholly mnelli-
client, being entirely out of reach of the con-

|'Tﬁrf. (_;’}'{j;g,- /)frf-?"rw 'H"/ﬁ;r'/#- ;lr.*z’mffr,* f/f'r* 65
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trol-levers as they rotate with ﬂle - I'Gtating
plate G; but when in its lowermost position

- 1ts upper and lower plates are brought into

LO

the horizontal planes, respectively, of the up-

per and lower control-levers, and the cam-sur-
Taces of each of the cams are such as to come

within the reach of the cam-arms 2 7% of the

control-levers. Thus when cam-plate M, with

its fellow m, are depressed by the semirotation
of lever-arm » the cam-surface of plate M is

in position to control the motion of the upper

- control-lever / and the cam-surtface of its fel-

L5

20

low plate 7 to operate the lower of the con-
trol-levers /, and similarly the other two sets
of plates when depressed become operative to

. effect the motion of the control-levers as the
- plate G rotates. ,

By referring to Fig. 3 the contour of the
cam-surtaces on the inner sides of these plates
may be traced. They are arranged so that

while one plate of each pair is operating. to
set the control-lever w

, rich comes into contact
with it its fellow plate is operating to effect
the release of the other control-lever. Thus
prior to reaching plates M andm the control-
levers are in the reverse position from that
shown in Fig. 3—. ¢., the top one is released

~and the bottom one set. As the top lever
. basses along the cam-surface of plate M it is

20

set, 1ts position being under the control of the

~cam-surtface during its entire length, although

the incline which actually does the work of de-

pressing the thread-changer so as to throw

- the thread into action is the more marked in-

35

40

cline, which occurs near the middle of the sur- |

tace. "It is by means of the accurate adjust-
ment of the position of this incline by the

screws passing through the slots ¢ that the |

change of thread is caused to occur between
any two needles of the needle-cylinder, as de-

~sired.  While the top lever is thus being set,

the bottom lever is under the control of the

- cam-surface of plate = and is by it simul-

45
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taneously released and its thread thrown out

of action. Its first action is to raise the long

~arm slightly from the end of the trigger, and.

then while the trigeer is pushed out of the
way by the long arm of the other lever it is

- gently released and returned to the position
- of the drawings.  The motion is thus accom-

plished gradually and without shock. Ordi-
narily in a change-thread mechanism it is de-
sired that the old thread shall be thrown out
two, three, or four needles after the new
thread is thrown in. By this mechanism I
am able to accomplish this with entire cer-
tainty, each change oceupying the same num-
ber of needles. = - :

The operation of cam-plates M’ and 7, s
identical and that of cam-plates 7.2 M? is the

reverse, setting the lower control-lever and

releasing the upper one.
I have found thatif after throwin oinanew

B ~ thread by the depression of a thread-changing

lever the removal of the old thread is leftto

the automatic action of another lever under
the control of a spring there may be occa-
stonal irregularities in the interval by which

”‘-.. .
L .
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the one' change succeeds the other, owing

doubtless to the speed of the rotation of the
machine and other factors but by placing
both control-levers under the positive actiia-

‘tion of cam-surfaces during their respective

changes this uncertainty is avolded, and it is
possible to compel any given change to both
begin and end between the same needles af
every rotation of the machine. S

v v are olling-disks attached a short dis-

tance 1n advance of supporting-plates Q Q7.

which as the plate Grotates come into’ contact

‘with the cam-arms of the control-levers im-
‘mediately prior to their coming under the in-

fluence ot the cam-surfaces of the cam-plates,

parts more easy.

It will further be observed that if prior to

the depression of any one of the sets of cam-

plates the automatic gate o*is closed the first -

rotation of plate G+ brings upright post 4° on
the projecting extremity of bell-crank lever

P into contact with the cam-surfaces which

have been depressed, thus tripping lever O

‘and automatically opening the gate, ‘which
action, owing to the relative position of the

bell-crank lever ‘P and the control-levers,

must precede any action of the control-levers,

whereby the opening of the gate is insured
prior to any motion of the control-levers. -

Having thus described the mechanism of |
my 1nvention, I will now explain its method

ot operation in theparticular machine which
L have shown, which, as explained, is arranced
for the purpose of knitting a split-foot stocl-
ing.  Let it be supposed that it is desired to
knit astocking of which the leg portion shall

be black with the heel and toe pockets white
and with the foot split, so that its upper-half .

or instep is black and its lower half or gole is
white, this being an' arrangement -of colors
which is usual and desirable. For this pur-
pose the -black thread will be fed fromthe

~bobbin which has been referred to as mount-

'II‘

ed exteriorly of the knitting-cylinder and will
pass down through the central aperture 4* on

 top of the standard H' and descend thence

to the: thread-eye of that one of the thread-

changers which. is under the control of the

lowermost’ of the two control-levers of the
machine. The white thread will be fed from

the bobbins 4* and from one of them will be
led to the other thread-changer—thatis to say,

the one which, as shown in the drawings, is

depressed. The other white thread is merely
used for the purpose of reinforcing the heel
and toe  pockets, if desired, and no further
reference to it need be made: During the
knitting of the leg from the black thread the

thread-changing lever containing that thread

thereby rendering the Interaction of these
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05 during a single rotation.

-will be depressed

@

and the automatic gate
rmly in position, while the

closed, holding 1t h

entire leg is knit by ordinary round-and-round |
Uwpon the (;onllﬂuju)n of theleo ro- |

l{nitting
tation of the machine will stop and give place
to reciprocation. %inmt{ummmlv “with this
change hand-lever s w ill be depre essed by h.-md

long enough to hold down cam-plates M’

during the first complete reciprocation, .;md
by the cam-surface of the uppermost of these

plates M’ the uppermost control-lever, which

during the knitting of the leg has had 1ts cam-
arm in its pro;]ected position, will be returned
to its alternative position, the converse mo-
tion of _the lowermost control-lever heing si-
multaneously ef"ected by the cam-surface of
the cam-plate »’. Thereupon reciprocation
proceeds and the heel-pocket is knit with the
white thread. Under some circumstances 1t
is desirable that the change from the black
to the white thread shall not take place simul-

- ———— e -

taneously with the commencement of the knit-

ting of the heel-pocket, but farther down the
bach of the heel. In this case hand-lever ¢
1s not depressed at the commencement of the
reciprocation, but after the desired number ot
courses have been knit with the black thread.
After the kpitting of the heel 1s completed
reciprocation gives way to rotation tor the
purpose ot lmlttmcr the foot. At the com-
mencement of this . operation both levers 3 ¢~
are turned, thus depressing cam-plates M m
and M”® 2°.  As rotation proceeds with these
cam-plates depressed into action the alterna-
tion of the position of the control-levers is by
them effected twice for each rotation of the

- substantially

machine—that 1s to say, during each rotation

when the control-levers come 1nto position to
be operated upon by cam-plates M- " the lower
control-lever is thrown against the operation

carryinge the black thread, while immediately
" succeeding this motion (by preferably the

space of twoneedles)the white thread is thrown
out of operation by the raising of the thread-
changer carrying 1t. Thereupon the top of
the first course of the foot i1s knit with the
black thread; but as soon as in the course of
this first rotation the control-levers come
within reach of the cam-plates M s the levers
are again changed, so that the bottom of this
course 18 knit with the white thread. Similar
changes are similarly effected twice for each
rotation during the formation of the entire
foot, so that the instep 1s knit with the black
thread and the sole with the white thread.
Upon the completion ot the foot both sets of
am-plates M m M® 7%, which have been de-
pressed, are raised and reciprocation of the
machine with the white thread proceeds during
the knitting of the toe-pocket. Thereupon the
change from white to black thread is effected
by momentarily lowering cam-plates M®

Thereupon the ma- |

.
U

- of cam-)

“lap may be increased as desired.

changing levers; a latch-gu
- the heads of the needles:
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chine is ready to knit the leg of another stock-
mg and the operation hegins to repeat itself.

The variations of the mechanism which |
have shown are obviously very erveat. Thus,
atthough the cam-surfaces of cach of the sets
ates are shown as arranged to cause
the throwing out of the old thread to occura

- space of only two needles after the throwinge

in of the new by simply altering the relative
position of the inclines, the number of needles
during which the thr cads are ¢ ausced to over-
Lakewise,
although I have shown but three sets of plates.
1t 1s obvious that the numiber may be inereased
according to the number of changes whieh it
1s desired to make during each rotation of the
machine. thereby a stocking or part of astock-

~1ng having longitudinal stripes may be pro-

duced.
Having thus described my invention, |
claim-—

1. Inaknitting-machine,the combination of
the knitting-cylinder: a plurality of thread-
ard surrounding
a slot or break in the
continuity of the thread-guard throueh which
the thread-changers perform their functions;
and a movable gate independent of the thread-
changers by ‘the closimg of which the wnlﬁ-
nuity of the latch-cuard may he established,
1S de%u 1hed.

2. In a lmltl.-mg machine, the combination
of the knitting- m"lindm%. an annular rotating
plate suppor L(‘(I above the knitting-cy linders
ancd concentrically therewith, sl annular
plate being furnished interiorly with a depend-
g flange which reaches down to and sur-
rounds the heads of the ncedles:; a vertieal
slot cut from the top of this flange to nearits

- bottom; asecond opening in the rotating plate
of its tension-spring by the cam-surface of
plate m°, so as to depress the thread-changer

alongside of sald slot; a plarality of 111\0(0(]
levers swinging vertically in the latter open-
g with the movable ends ad jacent to and
line with the slot; means for controlling the
raising and depressing of said levers: a voke
bridemge the second aperture: springs sup-
horted by the cross-piece of this yoke and hav-
ing thelr lower ends attached to the thread-
changers by the tension of which the latter are
drawn to their uppermost position, in combi-
nation with mechanism whereby

of the levers, substantially as desceribed.

In a circular-knittine machine the com-
]Jlmtlon of the knitting-cy llndms a plurality
of thread-changing lovers r otating synchro-
nously with the cam-cylinder; actuating pro-
jections associated one with each thread-chang-
ing lever and all in different horizontal planes:
and cam-plates in vertical sets, mounted at dif-
terent points around the cylinders; each set
comprising a plurality of eam-surfaces one 1
control of cach thread-changing lever, sub-
stantially as described.

4. In a circular-knitting machine the com-

A postiive
motion of depression may be given to any one

75

Jie

100

105

F10

115




768,279

‘bination of the knitting-cylinders; a plurality

of *thread -changing levers rotating synchro-

“nously with the cam-cylinder; actuating pro-

10

L5

jectionsassociated one with each thread-chang-
ing lever and all indifferent horizontal planes:

cam-platesin vertical sets,mounted at different

points around the cylinders; each set compris-
ing a plurality ot cam-surfaces one in control
of each thread-changing lever; and means for

throwing each entire set into or out of opera-
tive position, substantially as described.

5. In a circular-knitting machine the com-
bination of the knitting-cylinders; a plurality

of thread-changing levers rotating synchro-
nously with the cam-cylinder; a similar plu-
rality of control-levers one for each thread-

~changing lever and each in a different hori-

20

tive control of all of the thread-changinglevers
15 simultaneously effected, substantially as de-

30

zontal plane; and a similar plurality of cam-
plates.in corresponding horizontal planesand
in such relation to each other that the posi-

scribed. I

- 6. In a circular-knitting machine the com-
bination of the knitting-cylinders; a plurality
of thread -changing levers rotating synchro-

nously with the cam-cylinder; actuating pro-
Jections associated one with each thread-chang-
1ng lever, all said projections being mount-

ed one over the.other in different horizontal
planes; and a set of cam-plates also mounted

~one over the other in corresponding horizon-

35

40

tal planes which at a certain pointin each rota-
tion of the cylinder positively control each of
the thread-changing levers, substantially as

described: |

7. In a circular-knitting machine, the com- |
~ bination of a pair of thread-changing levers re-

volving in fixed relation to the cam-cylinder:
means foractuating each of said thread-chang-
ing levers each in different horizontal planes;

and two or more pairs of cam-plates situate on

different sides of the machine, the plates of
each pair being in the horizontal planes men-

tioned, the cam-surfaces of each pair being ad- |-

Justed so as to compel the action of the thread-

changers in the proper sequence as often dur- |

ing each rotation of the machine as there are
pairs of cam-plates,substantially as described.

8. In a knitting-machine,the combination of
the knitting-cylinders; a plurality of thread-

changing levers mounted on a common hori-
zontal pivot; a similar plurality of control-le-

vers mounted on a common vertical pivot,both
sets-of levers revolving simultaneously with
the cam-cylinder; a similar plurality of hori-
zontal cam-plates separated by distances cor-

responding to those between the control-levers
‘and means tor throwing said cam-plates into

and out of range of the control - levers, sub-
stantially as described. o _

9. In a machine for knitting split-foot ho-
siery, the combination of a pair of thread-
changing levers pivoted in fixed relation to

the thread-carrier; & pair of control-levers one
above the other, one controlling each thread-

changer, likewise revolving with the thread-
carrier; and two pairs of cam - plates, one on

6o

each side of the knitting-cylinder, the plates

of each pair being in horizontal planes corre-
sponding tothose of the control-levers whereby
each thread-changer is thrown into and out of

action on opposite sides of the machine, dur-
g the rotation of the cam-cylinder, substan-
tially as descri | )

oed. _
10. In a knitting-machine, the combination

s

75

of the knitting-cylinders; a plurality of thread-

changing levers mounted on a common hori-
zontal pivot; a similar plurality of control-le-

vers mounted on a common vertical pivot, both

sets of levers revolving simultaneously with
the cam-cylinder; a trigger-plate by which the

1 release of one control-lever is forbidden until.
the setting of another; a similar plurality of
horizontal cam-plates separated by distances: 8
corresponding to those between the control-

levers; and means for throwing said cam-plates

into and out of the planesof the control-levers,

substantially as described.” |
S - EMIL A. HIRNER.
-VVitnesseS:f '. . S
- Raxporra SAILER, .
James H. Bern.
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