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To all whom 1+t may concern.:

Be it known that I, AxprEW V. GROUPE,
a citizen of the United States, residing at
Philadelphia, in the county of Phﬂ‘Ldelplu.;L
and State of Pennqylvann, have invented a
new and useful Improvement in Knitting-
Machines, of which the following is a speci-
fication.

My invention relates to knitting machines,
and especially to that class of such machines
which Is commonly known as the circular
type, employed in the manufacture of stocls-
ings. Included in machines of this class is
a cam cylinder provided with suitable knit-
ting cams which are adapted to act upon the
needles to effect the knitting operation.

The object of my invention is to provide
a simple and eflicient needle picking device

whereby the required needles may be moved

into and out of operative relation to the !

knitting cams during the knitting of the
heel and toe parts of stockings or other
fashioning operation.

The invention consists in the novel con-
struction and combinations of parts which
will be hereinafter fully de&-,cn}_)ed. and
claimed.

In the drawings:—Ifigure 1 1s a plan view

of the cam cvhndel 01 a circular knitting

machine provided with a needle picking de-
vice embodying my invention. TIig. 2 is fL
sectional view, as on the hne 2—2 of Fie. 1,
including the needle cylinder, one of its
needles and the bed plate of the machine.
Fig. 3 1s a perspective view of one of the
needle picking arms. e, 4 1s a sectional
detail, as on the line 4—4 of Fig. 2. Fie. 5
1s a sectional detall, as on the Tine 5—5 of
Fig. 6 1s a view similar to Ifig. 5,
showmﬂ the needle picking arm in a differ-
ent pOSlthIl Fig. 7 1s a development of a
portion of the mtenm of the cam cylinder

showing the knitting cams and the position

of the notched inner ends of the needle pick-
ing arms during the operation of narrowing
the fabric. Tlﬂ S 1s a view similar to Kig.
7, showing the pocutmn ol the notched mner
ends of the needle picking arms during the
operation of widening the fabric. I‘lﬂ 0 1s
a view similar to T‘lo
needle picking arm and a smtflble mounting
therefor. F]D 10 is an elevation of a needle
picking arm “and its support, showing a
modified form of the pivotal connections of
the arm with the support. Fig.

7, showing a :~311101{3~

11 18 a sec- |

tional view, as on the line 11—11 of Ifig. 10.
Fig. 12 is a sectional view, as on the line
12—12 of If1e. 10.

1 desuumtoq a portion of the cam cylinder,

3 & pmtmn of the bed plate in which the cam
cvlinder i1s rotatably mounted, 6 the needle
eylinder and 7 one of the needles.  The cam
cvlinder 1s provided with the oppositely ar-
ranged stitch cams § and 9, the raising cams
13 and 14, the upper cams 15 and 16 and
the central cam 17, whereby, during the
actuation of the cam cyhnder, the needles
are acted upon to eflect the Lmttlnﬂ Operi-
tion in the usual well known manner. The
construction and operation of the parts thus
far are well known and no detailed descrip-
tion or illustration thereof 1s deemed neces-
sary herein.
Secured to the cam eylinder 1 1s a bracket
I8 pmwded with a vertical guideway 19 to
which is fitted a slide or support 20. Thus
slide 20 is adapted to be moved vertically to
two positions within the guideway 19, a pin
21 projecting fixedly from the shde and out
through an opening 22 I the 1)1.«.1(,LOL 18
being .;L{IEL])M"(] to take against the wall of
said opening and limit the movement of the
slide 1in either direction. The shde 20 1s
maintained m either the up or down position
by a ball 23 arranged within an opening 1n
the bracket 18 and forced toward the slide
and into depressions 24 and 25 therein by
the action of a spring 26. When the shde
is 1 the up position, shown i Fig. 2, the
ball 1s seated 1 the depression 24; w when the
slide 1s 1n the down pmltmn the ball 23 is
seated 1n the depression 25; and when the
slide 1s moved to either the up or down posi-
tion the ball is moved back against the spring
26 by the wall between the depressions 24
and 25.
The slide 20 1s provided with two projec-
tions 27 and 28 carrying the outer ends of

two needle picking arms 29 and 30, respec-

tively, having their free inner ends project-
ing 1to the cam cylinder 1. The free end
of the upper arm 29 1s provided with oppo-
sitely  disposed  needle -engaging  notches
adapted to engage certain needles to lower
Lhem relative to the knitting cams; and the
[ree end of the lower arm 30 1s l}I{W’lde with
opposttely disposed needle-engagimg notches.
adapted to engage certain needles to raise
them relative to the knitting cams.
Projecting fixedly from the outer end of
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2

 each arm 29 and 30 are two pins 31, 31 and

32, 32 respectively. The pins31, 31 project

upwardly at right angles to each other and

at angles of about forty-five degrees to the
vertical: and the pins 32, 32 project down-

‘wardly at right angles to each other and at

“angles of about forty-five degrees to the
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vertical.
It may here be remarked that the arms

29 and 30 are alike In every particular ex-

cepting that they are disposed opposite to
each other; that is to say, the pimms 31, 31

of the arm 29 project upwardly while the
pins 32, 32 of the arm 30 project downwardly,

and the vertical wall between the needle-
engaging notches of the upper arm 29 ex-

tends downwardly while the vertical wall

between the notches of the lower arm 30
extends upwardly.

The pins 31, 31 and 32, 32 rest normally
in the bases of sockets or slots 33, 33 and 34,
34, formed in the projections 27 and 28,

~ respectively. These sockets or slots are ar-
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support the pins:

ranged at angles corresponding to the angles
of the pins, and the bases of the slots are
made half round to receive and rotatably
The sockets or slots 33,
33 and 34, 34 extend from the pmms 31, 31
and 32, 32 toward the cam cylinder, and the
slots are of a width equal to the diameter of
the pins, whereby, when one pin 1s turning
about its axis in the base of its slot, during
the movement of its arm, the other or com-
panion pin may move through its slot toward
the cam cylinder and serve to prevent axial
movement of the pin about the axis of which
the arm is moving. The pins 31, 31 and 32,
32 are maintained normally seated in the
bases of their sockets and the arms 29 and
30 in the position shown, by the action of
springs 35 and 36 extending between said
arms and the projections 27 and 28, respec-
tively, the engagement of the pins with the
bases of their sockets limiting the movement
of either arm about the axis of either of its
pins. The movement of the arms 29 and
30 is also limited by said arms engaging the

‘projections 27 and 28, thereby relieving the

pins of some of the strain.
From the foregoing description 1t will be
seen that each arm 29 and 30 has two sepa-

. rated pivotal connections with its support,

09O

60

and that the axis of said connections are
arranged on inclines with relation to the axis
of the cam cylinder. Further, 1t will be seen
that the free end of the upper arm 29 is
movable in downwardly-diverging paths on
its pivotal connections, and that during the
turning of the arm about the axis of one of
its connections it is prevented from turning
about the axis of the other of its connections;

- and that the free end of the lower arm 30 1s
“movable in upwardly-diverging paths on its

69

pivotal connections, and that during the

875,707

1 it§ connectionis it is prevented from turning

about the axis of the other of its connections.
The inner notched ends of the picker arms

29 and 30 swing outwardly from within the

cam cylinder during the movement of said
arms on their pivotal connections, and the
operation of the notched end of each arm
engaging the needles and shifting them into
or out of operative relation to the knitfing
cams is well known in this art.

In Figs. 7 and 8 I have illustrated by a dot-
and-dash line the position of the butts of the

active needles and by a two-dot-and-dash
line the position of the butts of the inactive

needles 1 passing the notched ends of the
arms 29 and 30. '

During the ordinary circular knitting, such
for example as the production of the leg por-
tion of a stocking, the slide 20 1s down, 1n
which position the notched end of the arm 30
is below the path of the butts of the needles
and they are unaffected thereby. After the
completion of the leg portion, one half of the
circular series of needles is moved to the n-
active position as is usual and the shde 20 18
raised to the position shown in Fig. 2. In
this position of the slide, the notched end ot
the arm 29 is above the path of the butts of
the inactive needles and the notched end of

active needles. The cam cylinder 1s now re-
ciprocated, and during. 1ts movement in
either direction, the notched end of the arm

the arm 30 is in the path of the butts of the
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30 engages the butt of the first needle m 1ts

path and moves said needle to the inactive
position, said arm moving in either direction
indicated by the arrows in Fig. 7, according
to the direction of movement of the cam cyl-
inder. This operation is continued until the
required narrowing of the fabric has been
effected. The slide 20 is then moved to the
down position to bring the notched end of the
arm 30 below the path of the active needles
and to bring the notched end of the arm 29
into the path of the inactive needles. 'The
cam cylinder is now again reciprocated, and
during its movement in either direction, the
notched end of the arm 29 engages the butt
of the first needle in its path and moves said
needle back to the active position, said arm
moving in the direction of either arrow n
Fig. 8, according to the direction of move-
ment of the cam cylinder. This operation
is continued until all the inactive needles
are returned to the active position; where-
upon the half of the circular series of needles
previously moved out of action are returned
to the active position and the cam cylinder 1s
rotated to effect the knitting of the foot por-
tion of the stocking, after which the toe por-
tion is produced similarly to the heel portion,
this operation of moving certain needles into
and out of operative relation to the knitting
cams In the manufacture of stockings being

turning of the arm about the axis of one of | common and well known in this art.
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In Fig. 9 I have shown a single needle pick-
ing arm 37 like either of the arms 29 or 30
shown in Fig. 2. This arm 37 is carried by a
projection 38 on a head 39 which is rotatably

mounted 1n the cam cylinder, the projection ;

38 being like either of the projections 27 or
28 shown 1n Fig. 2. When the head 39 is in
the position shown in Fig. 9, the notched end
of the arm 37 is in the path of the butts of the
active needles to move them to the inactive
position, and when the head 39 is turned a
half revolution the notched end of the arm 37
18 mverted and brought to the position
shown by dotted lines. In this position said
notched end is in the pathof theinactive nee-
dles to return them to the active position.

In Figs. 10, 11 and 12 I have shown a
modified form of the pivotal connection of
one of the picker arms with its support. Re-
ferring to these figures, 40 designates a sup-
port provided with projecting lugs 41 and 42
between which is arranged a block 43 which
1s pivoted to said lugs on an angle of about
The
block 43 1s adapted to move on said pivotal
connection in the direction indicated by the
full-line arrows in Figs. 10 and 11, a stop 44
on the block 43 being adapted to take against
the support 40 to limit the movement of the
block i the reverse direction. Embracing
the block 43 is the basal end of a needle pick-
ing arm 45, said arm being pivotally connect-
ed to the block on a line mntersecting and ex-
tending at right angles to the pivotal connec-
tion of the block 43 with the support 40.
The arm 45 is adapted to move on its pivotal
connection with the block 43 in the direction
indicated by the dotted line arrows in Figs.
10 and 12, a stop 46 on the block 43 being
adapted to engage the arm 45 to limit its
movement in the reverse direction. Thus it
will be seen that the horizontal pressure of a
needle butt against the free notched end of
the arm 45 in one direction will cause the arm
to move on 1ts pivotal connection with the
block 43 in the direction indicated by the
dotted-line arrow in Fig. 10, the stop 44 pre-
venting the movement of the block 43 about
1ts pivotal connection with the support 40;
and that horizontal pressure of a needle butt

~against the notched end of the arm 45 in the

opposite direction will cause the arm 45 and
block 43 to move as a unit on the pivotal con-
nection of the block 43 with the support 40
in the direction indicated by the full-line ar-
row 1 KFig. 10, the stop ‘46 preventing the
movement of the arm 45 about its pivotal
connection with the block 43.

Other modifications may be resorted to
without departing from the invention.

I claim:—

1. In a knitting machine the combination
with the cam cylinder, of a support thereon,
and a needle picker having two separate piv-
otal connections with said support, the axes

3

i of said connections being arranged on inclines

with relation to the axis of the cam cylinder.

2. In a knitting machine, the combination
with the cam cylinder, of a support thereon,
and a needle picker having two separate piv-
otal connections with said support, the axes
of said conneetions being arranged on inclines
with relation to the axis of the cam cylinder
and one of said connections being adapted to
turn about the axis of the other of said
connections. H ,

3. In a knitting machine, the combination
with the cam cylinder, of a support thereon,
a needle picker provided with oppositely dis-
posed needle engaging portions and having
two separate pivotal connections with said
support, and means to prevent the turning of
the picker about the axis of one of its pivotal
connections during the turning of the picker
about the axis of its other pivotal connection.

4. In a knitting machine, the combination
with the cam eylinder, of a support thereon,
a needle picker having two separate pivotal
connections with said support, the axes of
sald connections being arranged on inclines
with relation to the axis of the cam cylinder,
and means to prevent the turning of the
picker about the axis of one of its pivotal
connections during the turning of the picker
about the axis of its other pivotal connection.

5. In a knitting machine, the combination
with the cam cylinder, of a support thereon,
a needle picker carried by the support and
movable 1n either of two diverging paths, a
pivot pin for the picker arranged at right
angles to the plane of one of its paths, and a
pivot pin for the picker arranged at right
angles to the plane of the other of its paths.

6. In a knitting machine, the combination
with the cam cylinder, of a support thereon
provided with two sockets, a needle picker
carrled by the support and movable in di-
verging paths, a pivot pin projecting from
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the picker and arranged within one of said

sockets, and a pivot pin projecting from the
plcker and arranged within the other of said
sockets.

7. In a knittineg machine, the combination
with the cam cylinder, of needles provided
each with a single butt, a needle picker to en-
cage sald needle butts and move the needles
out of operative position, a needle picker to
engage sald needle butts and move the
needles 1to operative position, and a com-
mon adjustable support for said pickers, said
support being carried by the cam cylinder,
whereby by adjusting said support one picker
may be moved into and the other picker
moved out of operative position.

In testimony whereof I aflix my signature
in the presence of two witnesses.

ANDREW V. GROUPE.
Witnesses:

S. (. DoyLE,
H. 1.. CHEESEMAN.
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