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To wll whom it may concern: | |

Beit known that I, WILLIAM SPIERS, a sub-
ject of the Queen of Great Britain, residing
at Leicester, England, have invented certain
new and useful Improvements in Knitting-
Machines, (for which I have received Letters
Patent in Great Britain, No. 23,560, dated
December 9, 1895, and applied for other Let-
ters Patent in Great Britain, No. 1,752, dated
January 22, 1897,) of which the following is

a specification. .

" his invention has reference to certain im-

provements in knitting-machines, as herein-
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after fully set forth.

The invention has special reference £o the

type of knitting-machines employed in the
production of what is known as ‘‘seamless ?
hosiery and in which the formation of the

‘heel and toe is effected by commencing Lo
knit the same upon one-half, or thereabout, |

of the full complement of needles eoncerned

in the knitting of the leg and reducing the
number of needles in action at each course
until a minimum number remain and then

reintroducing the said inactive needles into
action, whereupon when all the said needles

!

are again in work a pouch or pocket suitable
for the heel or toe has been knitted. |

The invention is designed to produce de
vices simple and efficient in construction and
operation to automatically select the needles
and place the same successively out of action
during the narrowing operation and also to
automatically select and successively bring
again into action during the widening opera-

tion the needles rendered inactive during

40

- other for depressing them during widening—.

narrowing. -
According to this invention there are two

devices forselecting the needles—viz., one for

elevating them during narrowing and the

each device being similar in construetion and

- operation. .
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The invention comprises needle-selecting
devices forked or bifurcated at their operative

~ends, each being connected to a rotatable
head, sleeve, boss, or equivalent, movably lo- .
~ cated in the usual cam-ring or cam-carrier, |

g0 as to travel therewith. -

~ In the reciprocation of the cam-carrier dur-
ing the narrowing or widening operations the
end needle or needles of the series abuts

against the needle-selector, causing the latter
to rotate on its axis, in doing which it either

| raises or depresses one or more needles out of

or into action, and at the same time moves the
needle-selector into the proper position for

selecting the needles upon the return move-

ment of the cam-carrier. .
The length of each member of the bifurca-

tion or forked end of the needle-selector de--
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termines the number of needles to be raised

or lowered, and the action of the needles

themselves varies the position of the needle-

selector, so that it isalways in operative po-
sition. S 3 ? |

The needle-selector or its rotatable head or

| attachment may besuitably spring-controlled

or equivalently governed or combined with

' cam-surfaces in such a manner as to prevent

it accidentally getting out of position.

7¢C

The details of construction may be varied

in several different respects without depart-
ing from the scope of the invention.

In the acecompanying drawings the needle-
selecting devices are shown located between

75

the two sets of knitting-cams, so that as the

needles pass between one set of cams the first
needle or needles is taken by either the nar-
rowing-selector or the widening-selector, as
the case may be, and either raised out of ac-
tion or lowered into action, the contact with
the needles causing the selector to turn on
its axis over against the other set of cams,
where it is in position, as hereinafter de-
scribed, to repeat the operation when the cam-
carrier reverses its direction of motion.
Referring to the accompanying drawings,
Figure 1 is an elevation of part of the cam-
carrier, developed, of a circular-knitting ma-
chine for the manufacture of seamless hosiery,

| showing the needle-selectors in the positions

they occupy for thenarrowing operation. Fig,
9 is a similar view to Fig. 1,showing the nee-
dle-selectors in the respective positions they
occupy for the widening operation. Fig. 31is
a similar view to Figs. 1 and 2, showing the

| needle-selectors in the inoperative positions

|

they occupy during leg or tubular knitting.
Fig. 8* is a similar view to Figs. 1 and 2,

8o
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but showing the needle-selectors in their op--

posite positions after the one has lowered its

needles into action and the other raised its -

needles out of action. Fig. 4is.an elevation



1A
-showing the flexible stop S in elevation and

IO

ating the auxiliary cams.

b

of the opposite side of the cam-carrier, show-
ing the mechanism for placing the needle-se-
lecting devices in operative positions at the
reversal of the cam-carrier and also for actu-
- Fig. 5 is a hori-
zontal section on the line X X of Fig. 4, and
Fig. 6 is a detail of the lever L and lugs L?
Figs. 7and 8 are details of the bed-plate,

plan, respectively; and Figs. 9 and 10 are
detall views illustrating the fixed plate R in
front and side elevations.

Similar letters of reference represent corre-

- sponding parts throughout the drawings.
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A represents the cam-carrier of a circular-.

~ knitting machine, provided with a ledge A’,

- rest and ride.
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upon which the butts of the working-needles
The said cam-carrier is also
provided with inclines A% guard-cams F G,
and two sets of knitting-cams—viz., B C and

D E—the construction and purpose of which |

are well understood and asthey form no part
of the present invention need not be further
described. When knitting is taking place,
the active needles pass between either the
cams D K and downward under the cams C'

C or between the camms B C and downward

under the cams E' E, according to the direc-
tionin which the cam-carrier A ismoving, and
the inactive needles during narrowing and

widening pass between the cams G D and I B. ]

~H J are the needle-selecting devices, the
former of which is in action during the nar-
rowing operation and the latter during the
wideningoperation. Each of thesaid needle-
selectors comprises a finger bifurcated at its
extreme end, so that it is provided with two
lips H' J'. = At its other end it is loosely piv-
oted in a saw-cut in the end of a boss 1* or J*?,
projecting from a circular rotatable head IS or
J% located in a circular opening in the cam-
carrier. L
The normal or operative position of the bi-
furcated end of the lower needle-selector II

during narrowing is in the path of the needles |

- which pass through or between either of the

§0
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two sets of knitting-cams D E or B Cand op-

posite the groove or passage between the lat-

ter. It isshown in this position relatively to
the cams D K in Fig. 1. ” |
The normal or operative position of the up-
per needle-selector J is in the path of the
needles which pass between either the cams
F B or GD during widening. It is shownin
this position relatively to the cams F B'in

- Fig. 2 and to the cams G D in Fig. 3.

6o

Referring to Fig. 1, suppose the needles are

traveling between the cams D E in the direc-

tion of the arrow during the narrowing oper-
ation. The first needle of the series of active
needles will abut against and be intercepted
by the needle-selector I and turn the latter

~on its axis, which rotary movement thereof

will cause the selector to raise and deliver

, such needle into the idle groove between the

cams F' B, whereupon the said selector will

be moved into a position over against the

2 | o 617,820

other two cams B C, as shown in Fig. 3%, so

that the following needles can strike the cam
C' and be deflected downward underthe knit-
ting-cam C. The selector when in this posi-
tion will, as hereinafter described, be moved

slightly on its axis when the cam-carrier is re-

versed, so a8 to be again in the path of the

needles ready to raise the first needle which.
passes between the cams B C.
In order to insure the selectors at each ro-

tary movement stopping in close proximity
to the path of the needles between the cams,
a stop or pin K K'isfixed in the cam-carrier
and the rotary head furnished with a segmen-
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tal flange H*or J4, the ends or shoulders H? or

J° of which are arranged to abut against this

sald pin when the complete movement or

stroke of the selector is effected. |
When the upper needle-selector J is in its

' normal position (illustrated in Fig. ) during

widening, the first of the series of inactive
needles traveling through the idle groove be-
tween the eams If B strikes against the bi-
furcated end of the selector, causing the lat-
ter to rotate on its axis and lower the needle
or needles in engagement therewith in front

of the cams E' E and at once place it or them

in action again. Thiscontact with the needle
or needles rotates the selector on its axis, so
that it is moved over against the cam G in the
same relative position thereto as it is shown
in connection with the cam F in Figs. 1 and 3,
so that it is out of the path of the following

needles,which will pass between the cams GD.

Immediately the cam-carrier reversesits mo-

‘tion the said selector will be moved slightly
| on its axis into the position shown in Fig. 8%,

80 a8 to intercept the first needle passing

through the said cams G D. ﬁ. .
Adjacent to the apex of each fixed cam C

K is a supplementary horizontally-movable

| plate or auxiliarycam C' E'. These auxiliary

cams are movable horizontally into and out
of the wall of the cam-carrier A, and when
moved forward—that is, projecting from the

cam-carrier—they block the passages between

the fixed cams B C or D E, so that needles
which have already passed between one pair
of the said cams cannot pass between the
other pair also, but will be deflected down-

ward and under either of the stitch-cams C

90
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or E, and when either of the said auxiliary

cams 18 moved into its inward position it opens
the sald passage, so as to allow the needles

120

which have already entered the passage at

| the opposite end to continue their travel be-

tween the cams and allow the first needle to

encounter the selector, as hereinbefore de-

scribed. The cam E’ is shown in the inward
position on the right hand of Fig. 1 and the
cam C" in the outward position on the left
hand of the same figure.
are never both in either the in or out posi-
tions together, but are moved alternately and
simultaneously, the one in and the other out,

These said cams

125
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and vice versa.” When either of the said aux-
iliary cams is in its innermost position, nee-
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- verse their respective positions.
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- which bears frietionally against the end of
the connecting-rod L and prevents any acei-
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- from the cam-carrier.

tion.
again take the needles when the cam-carrier

selector in Fig. 1.

61 7,820
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dles can pass throuo'h the passage between | vertical slides rest on a horizontal slide P,

the adjacent. kmttmmoams as hereinbefore

provided on its upper surface with mclmes

described, and will strike aframst the other | or cams P’ P* and also furnished with slots 70

auxiliary cam and be deﬂected downward un-
der the knitting-cam C orE. At thereversal
of the cam-carrier these auxiliary cams will
be caused, as hereinafter described, to re-
The stalks
or rearward parts C* E? of these diagonal aux-

iliary cams are of square section and pass-

through bosses C° E° in the cam-carrier, pro-
,]ectmrr from the exterior of the latter.

In the terminal end of each stalk is a bifur-
cation, in which is pivoted one end of a con-
necting-rod L, Figs. 4 and 5, the latter being
also centrally fulcru med on a forked plate L,

the shank of which is screwed into the cam-

carrier. 'This connecting-rod at each recip-
rocal movement of the cam-carrier collides

with a fixed plate R, hereinafter referred to,
and is thereby moved on its fulerum, 80 as to

withdraw one of the auxiliary cams Q' E' and
project the other forward, as hereinbefore de-
seribed. -

An angular flat steel sprmg M is fixed, by
a serew M', to the cam-carrier and prowded
with a projecting lug M*, the convex end of

denta,l or unintentional movement thereof.
- When the needle-selectors during either

narrowmw or widening have raised a needle

out of actwn or lowered a needleinto action,

the selector upon finishing its rotary stroke,
with the flange II? or J* abutting against the
pin K or K’,', 18 in a position ‘just immedi-
ately out of the path of the remaining nee-
dles, so that the latter are free to pass it and
thence under the knitting-cams in the nar-

rowing operation and into the idle groove in .

the widening operation. In Figs..1and 3 the
upper or widening selector is shown in this
position, and in Flgs , 3, and 3 the lower
or narrowing selector is 'shown in this posi-
‘Before, however, these selectors can

reverses its movement they have to beshifted

“into what is hereinbefore termed their “ nor-

mal” positions, as shown, the widening-se-
lector in Figs. 2 and 3* and .the ndrrowing-
This alteration in their
position takes place just immediately the
cam-carrier is reversed and.is effected by

‘means of the following mechanism, (shown in

Figs. 4 to 10:)

On that end of each selector-spmdle WhICh
18 on the exterior of the cam-carrier there 18
mounted a disk, as H° or J% having a seg-
mental lug or _pro;lectmn _as H* or J7, the
movement Caf the same being controlled by a
spiral spring H°® or J®% connected one end
thereto and the other end to a pin projecting
On either side of the
disk 18 a vertical slide N or O, furnished with

slots N’ or O', which allow it a free up-and-
down movement on headed screws N*? or 0%
These s:«ud .

which pass into the cam-carrier.

i

P2 and screws P, passing through the latter
into the cam-carrier, 8o as to allow the said
slide a lateral movement This slide has pro-
jecting from it a lug P% which at each re-
versal of the cam-carrier comes into contact
with g.yielding stop S, normally located in its

path, and moves the sald slide from right to

left, or vice versa, according to the direction

of movement of the cam-carrier, and, as is
‘obvious, such movemient causes one vertical
glide to ride up one of the inclines and to be
raised thereby, and simultaneously the other
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slide descends the opposite mclme and is low-

ered thereby.
When the mdemnﬂ'-seleetor J is in the in-

operative position 1epreae«nted in Figs. 1 and

3, hereinbefore referred to, the disk J 5 on the
oppomte end of its spindle is in the position
shown in Fig. 4, with one edge of the segmen-

| tal pro;eetaon J? resting on a shoulder in the

upper part of the slide N. ' Now to lower the
said selector into. its operative position, as in

Fig. 2, the lug P° on the slide P when the re-

versal of the cam-carrier takes place strikes
against the yielding stop S and moves the
slidetotheleft. The verticalslide N is there-

upon raised by the incline P? and slightly ro-
tates the said, disk J° the action of which

moves the needlefselector from the position
shown in Figs. 1 and 3 into the position shown
in Fig. 2. In thislatter position the first nee-

dle which passes through the groove between

the cams F B will come into contact with the
selector and be lowered in front of the cams

| E' E, and thus be again restored into action.

Now for the purpose of communieating a simi-

lar action to the narrowing-selector 2 similar

disk Hf with segmental projection H, is

9o
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mounted on the externa,l end of its. spmdle |

and is actuatable by two lugs L? L%, with in-

IIO

clined ends, as shown, in Fig. 6, depending

from the connecting-rod L. Assummg the
cam-carrier to have completed its stroke In
the left-hand direction, the narrowingneedle-
selecter, as herembefore mentioned, will be

in the lowered or inoperative posﬂnon just
out of the path of the needles and as indi-

115

cated in Fig. 3, so that all needles following

the .one Just raised out of action will pass.
‘down under the auxiliary and knitting cams

120

E'E. To placethesaid needle-selector again

in its operative position, as shown in Flg 1,
so that it can engage the first needle passmﬂ'
through the groove between the cams D K,
the connectmrr-rod 1. immediately upon the
cam-carrier reversing its movement collides
with the fixed platé R so as to withdraw the
right-hand supplementar}r cam E’and project
the left-hand cam C’, as shown in Fig. 5. " Si-
multaneously with this movement of the aux-

125
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iliary cams the inclined. edge of the lug I.°
presses against the segmental pro;ectmn H?
and partly rotates the disk HE, the effect of

‘which is to again raise the selector H into its
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operative position inthe pa,th of the needles, | sages between one set of cams, one of the said

as shown in Fig. 1.
It will be observed from a compamson of the

two needle-selectors H J that the latter is

much broader at its operative end than the
former. The effect of this arrangement is
that theneedle-selector J, which, as hereinbe-

fore described, is only in action during the

process of widening, lowers two needles into

work at each reciprocal stroke of the cam-car-

rier, and in order that the whole of the needles
may not be lowered into action again in a dif-
ferent order and in a shorter time from that

'in which they are raised out of action the

narrowing-selector H is allowed to continue
in action durlnﬂ' the process of widening also
and raises a needle out of action at each
stroke of the cam-carrier. Itisobvious,ther-
fore, that as during narrowing the needles
are raised out of work one at each reciprocal
stroke of the cam-carrier, then during widen-
ing are reintroduced into work two at a time
and one of these again lifted out of action at
each reciprocal stroke of the cam-carrier, the

whole of the needles will get in to work at the |

- proper time and in their usual order.

20
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- R represents the fixed plate located in the

path of the connecting-rod L, against which

the said rod L collides to change the respec-

tive positions of the two auxiliary cams E' C/,
as hereinbefore described. The said plate
has a rearward extension R/, furnished with
slots R* R?, through which screws R*R? pass
to fix it rigidly to an arm R?, fixed by screw

R" to an upright RS, forming part of or con- |

nected in any smtable manuer to the framing
of the machine.
S is the flexible stop with which the lug P5

" collides at each reciprocal movement of the

40

cam-carrier, as hereinbefore stated. This

stop is pi'ovided with a downwardly-depend-
ing spindle §', loosely fitting within a circular

opening in the bed-plate I' of the machine,

~and it isalso furnished with a pin S? to which

50
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is connected one end of aspiral spring 3° the
other end of which is attached to a pin St in

the bed-plate. The fiexiblestop, asisobvious,

is capable of moving freely on its spindle 8’
under the governance of the spring S3, the

power of the spring being arranged so that the

stop offers just sufficient resistance to the lug

P? to cause the latter to move the slide P in

one direction or the other, as hereinbefore
stated, whereupon the stopresumesitsnormal
os1t1on, as shown, where it is always in the
path of the said lug.

The hereinbefore-mentioned flexible stop S
and fixed plate R are fixed at dla.metrieally
opposite positions on the machine.

Having now particularly deseribed and as-
certained the nature of my said invention and

'in what maunner the same is to be performed,

I declare that what I claim is—
1. In a knitting-machine, the combination

with two sets of knitting-cams, of two rotata-

ble needle-selecting devices located between
the said cams and normally opposite the pas-

devices beinglocated in the track of the inac-
tive needles and adapted upon contact with
the latter to lower them into action, the other
of the said devices being located in the track
of the active needles and adapted upon con-
tact with the latter to raise them out of ac-
tion, the said devices in each case being

| moved by the needles from against one set of

cams to over against the other set of cams in
position to repeat the operation when the mo-
tion of the cam-carrier is reversed, substan-
tially as described.

70
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2. In a knitting-machine, the comblnatlon |

with two setsof knitting-cams, of two rotata-
ble needle-selecting devices located between
said eams, one of the said devices being ar-
ranged to lower two needles into action aud

‘the other device to raise a needle out of action

at each reciprocal stroke of the cam-carrier,
the said selecting devices being moved by the

said needles from against one set of cams and

adjacent tothe other set of cams preparatory
to repeating the operation when the move-
ment of the cam-carrier is reversed, substan-
tially as described.

3. In a knitting-machine, the combination
with two sets of kmtt1ng~cams of two rotata-

‘ble needle-selecting devices located between

the said cams and arranged one to intercept
one of the needles and raise it out of action
and the other to intercept two needles and
lower them into action and to be moved by
the said needles adjacent to the other set of
cams and out of the path of the remaining
needlds, of means for returning the said se-
lector mto the path of the needles upon the
reversal'ef she motion of the cam-carrier, sub-

stantially as described.:
4. In a knitting-machine the combination

9o
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with two sets of knitting-cams, and rotatable '

needle-selecting devices interposed between
the said cams and operating as described, of
two auxiliary cams C', E, arranged to govern
the passages between the said cams, a rockmrr
connecting-rod attached to the said aumhmy
cams, and means for moving the said rod on

its plvot to withdraw one of the said auxil-

iary cams and project the other auxiliary cam
relatively to the knitting-cam, substantially
as and for the purpose described.

5. In a knitting-machine, the combination
with two sets of cams, of a rotatable needle-
selecting deviceas H located between the said
cams and arranged to intercept the.active

| needles and raise them out of action during

the narrowing operation as described, a ro-
tatable head as H? located in'a clrcular open-
ing in the cam-carrier A, a segmental flange

| B and stop-pin K to limit the movement of

the rotatable selector, a spring-governed disk
as Hf 117, and actua.tmfr-luo's L2 L2 for the lat-

ter, a rockmg connectmg-rod L to which said
laugs are attached, and means for moving the
said rod to and fro on its center, for the pur-

pose specified. |
6. In'a knitting-machine the combination

110
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mth two sets of « cams, of a rota,table needle- N O and horizontal cam-gslide P and means

selecting device, as J, located between the | for actuating the said ehdes for the purpose

said cams and adapted tointercept the inac- | desecribed. |

tive needles and lower them into action,dur- | In testlmony whereof I have hereunto got
5 ing the widening operation, as describ‘ed; a | my hand in the presence of the two subscrib- 15

rotatable head as J* located in a circular | ing mtnesses |

opening in the cam shell or carrier, a seg- | ST -WILLIAM bPIERS.-
mental flange as J*, and stop-pin as K', to | Wltnesses - R
‘limit the rotary _movement of the selector, 1 GEORGE BLAKESLEY

1o spring-controlled disk as J°J7, vertical slides| ~ E. N, LEWIS.
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