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This invention relates to knitting apparatus in-
volving needles and associated elements of special
types. ' .

An object of the invention is to provide a needle

5 arrangement for a knitting machine having. im-
proved characteristics with respect to controlling
operations exercised thereon or exercised by it in
the knitting of a fabric. Another object is to in-
corporate in a needle slot special means for facili-

10 tating the transfer of the stitch from one type of
needle to a different type as in a machine em-
ploying both cylinder and dial needles.

These objects may be accomplished in the fol-
lowing manner in accordance with the breferred

15 embodiment of the invention in the assumed case
where it is desired to transfer the stitch from a
-cylinder needle to a dial needle or vice versa.
Each of a plurality of slots in the cylinder or dial
eontains a needle shank and another strip of

20 metal which may be called a spreader. Normally
the needle shank and the spreader are in intimate
and sliding contact with each other in the needle
‘slot with the needle shank capable of being ad-
vanced or retracted without disturbing its as-

!5 sociated spreader. For example the spreader and
the needle shank may comprise flat metal strips

blaced side by side in the needle slot, Means may .

be provided for advancing simultaneously a needle
shank and its spreader and subsequently causing
0 a further advancement of the spreader to pro-

duce a separation of the upper ends of the -

spreader and needle sufficient to ‘permit another
needle to be inserted between the spreader and
first needle and take over a loop of yarn sup-
5 ported up to that time on correspondingly spaced
- shoulders on the spreader and first needle: Above
this shoulder on the spreader, the spreader may
terminate in a curved tongue directed towards the
associated needle shank and normally riding in a
0 lengthwise groove in the needle shank except when
the stitch is to be transferred. The spreader may

" also embody a cam turned towards the needle -

shank and riding in an elongated slot cut into the
rear or front edge of the needle shank when the

3 spreader is stationary and the needle is advanced
or retracted; but when the spreader is advanced
with respect to the needle shank the aforesaid
cam rides out of the slot and hence causes the
desired separation between the upper ends of the

) needle and spreader to allow for entrance there-
between of the other type of needle.

This type of construction permits its use in fine
gauge machines since both pieces in a slot lie
flat against each other for normal knitting and

' hence require a slot no wider than the combined

" the invention;

" 20 in the positions shown;

(CL 66—24)

-thickness of the spreader and needle shank, Also
when the spreader operates it opens sideways with,

* & minimum of longitudinal movement. Another .

advantage is that the spreader when it enters a
loop, it does so by opening sideways with very little 5
cutting action as in the prior art where the
spreader is usually wedged into the loop as the
spreader moves forward..

This invention will be better understood by
reference to the following detailed description 10
taken in connection with the accompanying draw-
ings in which . .

Fig. 1 is a general view of a fragment of a
knitting machine showing one dial needle and one
cylinder needle embodying one form of this inven- 15
tion; o -

" Fig. 2 is an exploded view of & needle and its
spreader of the type of Fig. 1; .

Fig. 3 is a perspective view of a dial or cylinder
of a knitting machine showing various positions
of the combined spreader and needle shank;

Fig. 4 is an edge detail view and Fig. 5 a side
detail view of the needle spreader combination of -
Fig. 1;

Figs. 6 and 7 are sectional views taken at desig-
nated positions on Fig. 5; :

Figs. 8 and 9 are further operation views of the
needle-spreader combination of Fig, 1;

Figs. 10 and 11 illustrate alternative forms of

20
25

Fig, 12 is an operation view of the form shown 30

in Fig, 11; :

Figs. 13 and 14 are schematic views showing
relative alignments of the dial and cylinder
needles; 3

Fig. 15 shows this invention applied to a beard
needle; -

Figs. 16, 17, 18 and 19 show cam operating
means for the needle-spreader combination of
Fig. 1; : . 40

Figs. 20 and 21 are side and end views of

" another form of this invention;
. Figs. 22 and 23 are section views taken on Fig.

5.

Fig, 24 shows another form of the invention 45
where the separation of the needle and spreader
is accomplished by & cam acting on the needle -
slot; and :

Fig. 25 illustrates the manner in which the
yarns may be fed to the needles of this inven- 50
tion. . : : : T
" Fig. 11is a fragmentary view of a knitting ma-
chine showing one dial needle slot and one cyl-
inder needle slot each having a needle-spreader .
combination of this invention. ‘Thus 26 may be 55
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a dial and 27 a cylinder of a knitting machine.
The slot in the cylinder comprises a needle 28 and
a spreader 29 as shown more clearly in Fig. 2.
The dial slot has a corresponding dial needle 28’
and spreader 29’ separated in a manner to permit
the stitch to be transferred from the dial needle
to the cylinder needle.

The details of the combination in each slot will
be understood by reference to Fig. 2 where the
needle shank is terminated in a latched hook
30 and a shoulder 3l. One side of the needle

_ shank has a lengthwise groove 32 extending be-
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tween the points 33, 34. The edge of the needle
shank opposite the latch has an elongated slot 35
cut therein between shoulders 36, 31. The lower
end of the shank has a long narrow.butt 38 for
cam operation as will be described later. The
associated spreader 29 has a shank of substan-
tially the same width and thickness as the needle
shank. The upper end of the spreader termi-=
nates in a curved prong or hook 39 bent towards
its associated needle, the tip of the hook 38 being
designed to normally ride in groove 32 when the
needle and spreader are placed side by side in
a needle slot. Below prong 39 is a shoulder 40
intended to be aligned with shoulder 31 of the
needle when a stitch transfer is taking place, as
will be described later. The front edge of the
spreader has butt 41 which is short and wide
compared to butt 38 of the needle. Ata substan-
tial distance below shoulder 40 the rear edge of
the spreader has a wedge shaped cam 42 project-
ing at right angles to the side faces of the
spreader. When the needle and spreader are
rlaced side by side in a needle slot this cam 42 is

designed to lie in slot 35 as the needle is advanced.

and retracted. But if we assume that the
spreader is advanced with respect to the needle
it will be apparent upon inspection of Fig. 2 that
the advancement of the spreader will ultimately
cause the upper angular face of cam 42 to con-
tact against shoulder 37 and finally cause the
outer point of cam 42 to ride on the adjacent face
of the needle thereby separating the upper ends
of the spreader and the needle a distance equal to
the effective height of cam 42. :

Various views of the needle-spreader combina-
tion of Fig. 2 are shown in Fig. 3. In position
A the spreader is in its fully retracted position
while the needle is in a fully advanced position.
Cam 42 is in slot 35 near shoulder 36 and prong

.39 in near the lower end of groove 32. The posi-

tion A may be secured by the passage of a thin
cam which contacts with butt 38 but not butt 41.

Position B shows spreader and needle after
both have been advanced by a cam contacting
with both of butts 38, 41, with another cam subse-
quently acting only on butt 41 to further advance
the spreader with respect to the needle to produce
their separation. 'This means that cam 42 rides
out of slot 35 and the point of cam 42 is in contact
with the inside face of the needle shank to get
the desired separation between the upper ends of
the spreader and needle for stitch transfer, with
shoulder 408 on the spreader in alignment with
shoulder 31 on the needle. Position B is there-
fore the position for receiving another needle be-
tween needle 28 and spreader 29 for stitch trans-
fer. :
Position C shows the needle and spreader both

_in fully retracted position and shows clearly the
difference in height of the bottom faces of ‘butts

38, 41 which permit the greater movement qf
spreader 29 in arriving at position B. In posi-
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tion C the prong 39 is resting in the groove 32 and

cam 42 is in slot 36.

‘When the needle and spreader are in position
C an advancing cam of staggered configuration
may strike both butts 38, 41 to raise them simul-
taneously to the position D of Fig. 3 after which
another cam acting only on butt 41 may further
advance the spreader 29 to the condition of posi-
tion C, Fig. 3. That is, as soon as the needle has
reached the height of position D it is no longer
advanced but the spreader is advanced to give
the condition of position B.

In Fig. 3 just described the needle holder 44
may be the needle cylinder or the needle dial of a
circular knitting machine as will be obvious to
those skilled in the art. - Of course holder 44 may
have a needle spreader combination in each slot.

After the explanation of Figs. 2 and 3 it will
be apparent that the dial needle-spreader of Fig.
1 has just been advanced by a cam (not shown)
to the position D of Fig. 3 and that the spreader
is now being actuated upon by a cam 45 to shift
the spreader with respect to the needle to reach
the separated condition of position B so that the
cylinder needie of Fig. 1 when advanced to the
position shown in dotted lines will be prepared

_to transfer to itself any yarn loop held by the

dial needle disclosed. .

Cam 25 in Fig. 1 is a cam for holding the nee-
dle 28’ from further advance while the spreader
29’ is pushed forwardly to secure separation from
the dial needle to allow for the entrance of the

‘cylinder needle.

Fig. 4 is an enlarged rear edge view of the
needle and spreader of Fig. 2 in position D of
Fig. 3. Cam 42 is in slot 35 below shoulder 31
and prong 39 rests in groove 32.

20

30

35

In Fig. 5 the needle and spreader are in the '

same relative position as in Fig. 4 but Fig. 5 is a
side view. .

Fig. 6 is a cross section taken along the line
6—6 of Fig. 5. It shows the needle slot contain-
ing the needle shank 28 and the spreader 29,
with the curved prong 39 riding in the bottom of
groove 32. Fig. 7 is a cross section taken along
the line T—T7 of Fig. 5 at a point adjacent cam 42,
It shows cam 42 bent at right angles to the main
body of spreader 29 and fitting in slot 35 of the
needle, . o
. Fig. 8 is an enlarged view of the needle-spread-
er of Fig. 2 showing them in a partially advanced
position but with cam 42 still riding in slot 35
below the top 47 of the needle slot in needle cylin-
der 46. TFig. 9 is a further advanced position with
cam 42 out of slot 35 and riding on the face of
the needle shank producing the desired angular
separation between the shank and spreader.

TFig. 10 illustrates an alternative form of the
invention in which the separating cam instead of
being located on the spreader is located on the
needle shank. 'Thus in Fig. 10 the rear edge of
the needle shank 48 has a wedge shaped cam 49
bent at right angles to the main body of the
shank and in the direction of the associated
spreader 50 which has a slot 51 on its rear edge
between shoulders 52, 53. This is just the re-
verse of Fig. 2 but it will be apparent that the
effect will be the same in angularly separating
the upper ends of the spreader and needle when

shoulder 53 rides over the inclined face of cam’

49 resulting in the outer end of cam 49 pressing
against the inside face of the spreader as the
spreader is acted upon by an advancing cam
while the associated needle is stationary.
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Fig. 11 discloses still another modification in
which the spreader 54 has a separating cam 5%
and the needle shank 56 has also a separating
cam 57, both cams being wedge shaped and hav-
ing parallel opposed edges 58, §9. - When such a
spreader 54 is advanced relative to the needle it
is obvious that the contacting cams will separate
the spreader and the needle as shown in Pig. 12
where the extreme end of cam 55 is riding on
edge 60 of cam 51. The end 61 of another needle
is shown in Fig. 12 between the separated needle

.and spreader ready to remove the loop €2 from

needle 56. : :
In PFigs. 1 to 7 inclusive it has been assumed as

disclosed in certain of the figures that the slot -

- containing the needle-spreader combination is of

20

- for tha entrance of the dial

wt

uniform width particularly near the top of the

needle cylinder. In Figs. 8 to 12 however the.

upper part of each cylinder needle slot is of in-
creased width for'a substantial distance from the
top of the cylinder on the side of the slot adjacent
the spreader. Thus In Fig. 8 the needle slot is of
increased width from the top of the needle cylin-
der down to the shoulder 63. Therefore when the
spreader 29 is moved relative to the needle to
bring cam 42 out of the slot the separation of the
needle and soreader is due entirely to the bending
of the shank of spreader 29 while the shank of

-needle 28 remains straight as shown in Fig. 9 be-

cause of being supported by the vertical wall of
the needle slot.

On the other hand if the needle slot is of uni-
form width as in Fig. 3 the separation cam 42
can not be effective until it is ahove the top of
the needle cylinder so that-in such a case the
needle shank and the spreader shank bend
equally providing that they are of equal stiffness
or thickness. This point must of course be taken
into consideration in providing the holding cam
such as cam 25, Pig. 1, for holding the needle while
its associated spreader advances. )

If only the spreader shank bends as in Fig. 9
1t is apparent that this must be taken into con-
sideration in having the dial néedles offset from
the cylinder needles. Thus the dial needles 70
of Fig. 13 are slightly offset from their respective
cvlinder needles 7{. When the cylinder needles
T1 are advanced as shown at the right of Fig. 13
each cylinder needle remains straight but its as-
sociated spreader 72 when advanced is bent to a
substartial degree to provide the necessary space
needle between the

cylinder needle and its spreader.

If both the cvlinder needle and its soreader
bend awav from the vertical then each dial ree-
dle <hould be alizned with the normal nosition
of its cylinder needle as shown in Fig, 14 where
to the left of the figure the retracted cylinder
needles 13 are in alignment with the dial needles
74 while at the right of the fieure it is shown how
both the cylinder needle and its spreader both
bend away from the vertical to pass on opvosite
sides of the extended axis of each disl needle 74.

This invention of course is not limited to nee-
dles of the latch type but may be used with other
types of ‘needles. Fig. 15 is a fragmentary show-

ing of this invention applied to a beard or spring

needle. Except for the beard in place of the
latch the construction is the same as in Pig. 2.
The beard needle 15 has a shoulder 16 which is
aligned with the shoulder 77 on spreader 18 when
a stitch transfer is to be made. Prong 19 on the
spreader normally rides in a lengthwise groove 80
in the side face of the needle and separating cam

3

81 rides normally in a slot located in the rear
edge of the needle. The method of operation is
similar to that previously described.

Figs. 16, 17, and 18, illustrate how cam means

. may be employed to advance selectively a cylin-

der needle and its associated spreader and these
figures may be assumed to have s needle and
spreader of the type of Fig. 2. We may assume
-that cam 82 is a rotating cam in a. circular knit-
ting machine for tully advancing each cylinder
needle and its associated spreader to position D of
Fig. 3. Thus in Fig. 16 cam 82 contacts simul-

taneously with butt 38 and butt 41 to fully ad- -

vance the needle and its spreader to position D

of Fig.3. In Fig. 17 cam 83 operating subsequent-
ly to cam 82 contacts with the lower projecting
butt 41 to bring the bottom of butt 41 up te the
bottom of butt 38.to shift spreader 29 from posi-
tion D, Fig. 3, to position B, Fig. 3. Fig. 18 shows
a retracting cam 84 of such a size as to contact
with both butts 38, 41 of each needle in the needle
cylinder to first close the spreader 29 against the
needle and then to fully retract both elements to
the position C Fig. 3. .
In some instances it may be desirable to have
only certain of the spreaders in the needle row
advanced while leaving the remainder of the

* spreaders retracted. .For this purpose as shown

in Fig. 19 it may be convenient to remove butt 41
from the spreader shank and substitute a pivoted
member 85 suitably mounted near the lower end
of the spreader shank 88 for limited clockwise
or counterclockwise movement with respect to the
spreader shank. A pattern determining mecha-
nism may be provided at desired times to operate
at the points 86, 87 to produce the clockwise and
counter clockwise movement on desired spreaders
without actuating the pivoted members on other
spreaders. In Fig. 19 the pivoted member 85 is

shown in its clockwise position where the lower end-

of member 85 lies in the path of an advancing cam
89 to fully advance the spreader to the position
shown at B, Fig. 3, while the corresponding needle
is being advanced by another .cam 90. The
spreader of Fig. 19 may be subsequently retracted
by a cam (not shown) contacting with the upper
arm of pivoted member 85 when the said member
Is in its counterclockwise position.

Still a different form of the invention is shown
in Figs. 20 to 25.
spreader and its needle have been placed side by
side in the needle slot while in Figs. 20 to 23 they
are placed edge-wise in a narrower slot. Thus in
Fig. 20 the spreader 81 is placed edgewise of the
needle shank 82, that is the needle and the spread-
er are in the same planz. The upper portion 83 of
the needle shank 92 including shoulder 94 is re-
cessed, that is, it may be only one half as thick as
the main body of the needle shank. In this recess
93 rides the prong 95 of the spreader. Lower
down on the needle shank is g special butt 96 of
full needle shank thickness between points 871
and 98, and tapering in thicknes:
to a knife edge at 99. The spreader has a yarn
receiving shoulder 125, prong 95 being of reduced
thickness so as to le in recess 93 without protrud-
ing. Spreader 81 has a slot in its shank between
points 127, 128, the point 128 being a knife edge,
the portion of the spreader shank between lines
138, 131 being of increasing thickness until the
point (32 where it is of full shank thickness. Slot-
126 is adapted to receive the full thickness shoul-
der 91, 98 of the needle, while tapered portion 128,

~ 132 of the spreader fits into the tapered portion of

the butt 96 of the needle to join the spreader and

In the previous figsures the :
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the needle without inereasing the overall thick-
ness at any point where they overlap. The needle
shank has a cam operated butt 133 and the
spreader a cam operated butt 134 for individual
operation when desired.

With such a combination the spreader will

- pormally ride up and down with the needle in
ordinary knitting but when a stitch transfer is’

desired the spreader is individually advanced by
a cam operating on butt 134 after the needle is
fully advanced. This will cause cam surface 128,
132 on the spreader to ride up tapered slope 98,
99, producing a lateral separation of the upper

ends sufficient for the entrance of another needle .

between the disclosed needle and its spreader when
yarn receiving shoulders 94, 125 are aligned. This
action of course also spaces prong 95 away from
the needle shank. This separation is intended to
take place after the upper ends of spreader 91
and needle 92 project beyond the needle slot. The
normal overlapping of the spreader and needle
shanks does not require any increase in size of
the needle slot containing them over that required
for an ordinary nesdle or needie 92, since the
overlapping does not result in any increased
thickness except when the parts above the needle
slot are separated in the manner above described.

Fig. 21 is .an edge view of the combination of
Fig. 20 and Figs. 22, 23 are sectional views taken
along the designated lines in Fig. 20. Further
details of these fizures are believed unnecessary
except to point out that Figs. 29, 23 show very
clearly that the maximum thickness of the needl=
shank and the maximum thickness of the spread-
er each equal the width of the needle slot.

Fig. 24 illustrates an arrangeinent whereby the
separation of the spreader and needle is secured
by a cam on the spreader acting against a shoul-
der on the needle cylinder instead of on the
associated needle shank. Thus a fragment of a
needle cylinder 101 is disclosed, each slot therein
having a needle shank 102 and a spreader 103.
The needle shank has a shoulder 164 which is
aligned with shoulder 105 on the spreader when
preparing for transfer of a yarn loop as shown
at the right in Fig. 24, The needle shank and
the spreader are placed edge to edge in the slot
as in Fig. 20, with prong 106 of the spreader
riding in a recess 11} in the needle shank as in
Fig. 20. However the spreader of Fig. 24 and
its needle always move together in the normal
advancement and retraction of the needle for
ordinary knitting as compared with spreader 29
which remains stationary under those conditions.
Additional cam means may be used to raise the
spreader to provide the_separation. The rear
edge of each spreader has a wedge shaped cam
{01 turned at right angles to the face of the
spreader and adapted to lie normally in a notch
{88 in the.needle cylinder below shoulder 110.
The needle slot is not of uniform width but at
the top has a forward section of increased width
(as in Figs: 8 and 9) between faces 112, (13.
When the spreader 103 is advanced from the

5, position shown at the left of Fig. 24 the upper

angular face of cam 107 will contact with the
inside edge of shoulder 118 causing the spreader

to be bent angularly away from its needle as.

shown at the right in Fig. 24, where shoulders
104, 185 are aligned but separated by a gap wide
enough for a dial needle to enter for stitch
transfer purposes. The separation of the needle
and spreader in Fig. 24 is therefore due to the
action of cam 107 on & projection of the needle
cylinder.

2,040,319

Fig. 25 represents. a desirable way of feeding
yarns to a machine in which both the dial and
the cylinder needles are of the needle-spreader
combination of this invention permitting yarn to

be transferred from the cylinder needles to the

dial needles or vice versa. Needles {16 are dial
needles each with a spreader as provided herein.
Needles 111 are cylinder needles each with a
spreader as provided herein. 118 represents a
yarn feed positioned to feed yarp to the cylinder
needles when the cylinder needles are in their
maximum advanced position; 120 represents a
yarn feed positioned to feed yarn to the dial
needles when the dial needles are in their maxi-
mum advanced position; and 119 represents a
yarn. feed adapted to feed yarn either to the
dial needles or the cylinder needles when they
are partially advanced as shown at position H
for example. This combination of the three yarn
feeds just described and the needle-spreader ar-
rangement of this invention is capable of pro-
ducing many attractive features in the fabric

. knitted thereby.

What is claimed is:

1. In a knitting machine slot, & needle shank
having a hook, a yarn receiving shoulder below
said hook, a stitch transfer bar slidably mounted
in said slot alongside said needle, a lengthwise
groove in said shank, a prong on said bar nor-
mally riding in said groove, a yarn receiving
shoulder on said bar below said prong, and means
for laterally separating said shoulders when rela-
tive longitudinal motion occurs between said
shank and said bar.

2. In a knitting machine slot, a needle shank
having a hook and a yarn receiving shoulder
below said hook, a stitch transfer bar slidably
mounted in said slot alongside said needle for
longitudinal movement independent of said
shank, a lengthwise groove in said needle, a

- prong on said bar normally riding in said groove,

a yarn receiving shoulder on said bar below said
prong, said bar shoulder being longitudinally dis-
placed from said needle shoulder when said prong
is in said groove, said groove being of insufficient
Jength to receive said prong when said bar is
moved to align said shoulders, and jmeans for
laterally separating said shoulders when said
shoulders are in alignment. .

3. In a knitting machine needle slot, a needle
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shank having a yarn receiving shoulder near one -

end thereof, a transfer bar having a shank in
intimate contact with said needle shank over the
major portions of their lengths dand being slid-
ably mounted in said slot for longitudinal move-
ment independent of said needle, said bar hav-
ing a yarn receiving shoulder near one end
thereof, and means for causing an angular sepa-
ration of said ends when said ends project beyond
said needle slot.

4. ITn a knitting machine needle slot, a needle -

shank having a yarn receiving shoulder near one
end thereof, a stitch transfer bar having a shank
in intimate contact with said needle shank over
the major portions of their lengths and having

" a yarn receiving shoulder near one end thereof,

and,' means on one of said shanks for angularly
separating said ends when relative motion oceurs

‘between said shanks at a time when said ends

project beyond said slot. - °
5. In'a knitting machine needle slot, a needle
shank, a-stitch transfer bar shank, said shanks

_ having their longitudinal axes parallel with said
" shanks normally in intimate contact with each
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other, a yarn receiving shoulder on each of said
shanks, a cam operated butt on one of said
shanks, a cam operated butt of a different con-
figuration on the other of said shanks, and means
on one of said shanks acting on the other of said
shanks for angularly displacing said shoulders
with respect to each other when relative motion
occurs between said shanks.

6. In a knitting machine needle slot, a needle
shank and a stitch transfer bar shank placed side
by side in said slot, 3 yarn receiving shoulder on
each of said shanks, said shoulder on said bar
shank normally being at a different level than
said needle shoulder, and means on one of said
shanks for causing an angular separation of por-
tions of said shanks when relative motion occurs
between said shanks to bring said shoulders. to
approximately the same level,

7. In g knitting machine, a needle shank hay-
ing a yarn receiving shoulder near one end and
having a guide groove on one side thereof extend-
ing lengthwise of the shank, a stitch transfer bar
shank movable alongside said side of said needle
shank and having an inturned prong slidable in
said groove, a yarn receiving shoulder on said bar
shank below said prong, and means for angu-
larly separating said shanks at their ends adja~
cent said shoulders. -

8. In a knitting machine the combination in
accordance with claim 7 in which said means
comprises a notch in said needle shank and a
projection on said bar shank normally riding in

-said notch, and cam means for advancing said

bar shank to cause said projection to move out
of said notch to laterally separate said shoulders.

9. In a knitting machine, the combination in’

accordance with claim 7 in which said means
comprises a notch in said bar shank and a pro-
jection on said .needle shank normally riding in
said notch, and cam means for advancing said
‘bar shank to cause said projection to move out
of said notch to laterally separate said shoulders.

10. In a knitting machine needle slot, a needle
shank, a stitch transfer bar shank placed edge
to edge with said needle shank, a yarn receiving
shoulder on each of said shanks, and means re-
sponsive to relative movement of said shanks for
laterally separating said shoulders.

11. In a knitting machine needle slot, a needle
shank, a stitch transfer bar shank placed edge
to edge with said needle shank in said slot, a

* yarn receiving shoulder on each shank, an elon-

55

60

65

gated recess on said needle shank, a prong on
said bar shank normally riding in said recess, and
means responsive to relative movement between
sand shanks for laterally Separating said shoul-

" ders.

12. In a knitting machine, a needle slot, a nee-

o

dle shank in said slot having s .hook, a yarn~

receiving shoulder below said hook, s cam oper-
ated butt below said shoulder, a stitch transfer
bar shank mounted in said slot side by side with
said needle shank, a groove in one side of said
needle shank, a prong on said bar shank nor-
mally riding in said groove, a yarn receiving
shoulder on said bar shank below said prong,
means for advarcing said bar shank while said
needle shank is held stationary, and means re-

sponsive to said advancement for laterally sepa~-

rating said shoulders. .

13. A stitch transfer bar for mounting along-

side a needle in g needie slot, said bar comprising ..

a thin metallic strip with parallel sides, one end

of said bar having a curved prong angularly dis-

5

posed with respect to'said sides, a yarn receiving
shoulder below said prong, a cam below said
shoulder projecting from an edge of said strip
substantially at right angles to said sides, and a

cam operated butt on said bar projecting from .

said strip in a direction substantially parallel to
said sides. o :

14, A stitch transfer bar for mounting alongside
a needle in a needle slot, said bar comprising a
thin metallic strip with parallel sides, one end
of said bar having a curved prong angularly dis-
posed with respect to said sides, a yarn receiving
shoulder below said prong, a cam below said
shoulder protruding from one of said sides in a
general direction substantially perpendicular to
one of said sides, and a cam operated butt on said
bar projecting from said strip in a direction sub-
stantially parallel to said sides.

15. In combination, in a needle slot, a needle"

shank having a yarn hook at one end, a lengthwise
groove in one side of said shank near said hook, a
cam operated butt on said needle shank, a stitch

transfer bar shank mounted alongside said needle-

shank, said bar shank having a curved prong at
one end normally riding in said groove, a, cam op-
erated butt on sald bar shank of a different con-
figuration than said first mentioned butt, a yarn
receiving shoulder on each of said shanks, one of
said shanks having a cam projecting towards the
other shank, said other shank having a recess for
receiving said cam, said cam registering with said
recess when said prong rides in said groove, and
means for longitudinally moving one of said
shanks relative to the other shank for causing
said cam to ride out of said recess to produce an
angular separation of said shanks adjacent said
shoulders. .

16. In a knitting machine, a, needle slot, a needle
shank in said slot having a yarn receiving hook at
one end thereof, a guide groove on one side of
said shank extending lengthwise of said shank, a
stitch transfer 'bar shank mounted in said one
slot and movable alongside said one side of said
needle shank and having an inturned prong slid-
able in said groove, a yarn receiving shoulder on
said bar shank below said prong, and means for
angularly separating said shanks at their ends ad-
jacent said hook and said prong.

- 17. In a knitting machine, a needle slot, a needle
shank in said slot, a stitch transfer bar shank in
said slot and placed edge to edge with said needle
shank, a yarn receiving shoulder on one of said
shanks, and means responsive to relative longi-
tudinal movement of said shanks for laterally
separating said shanks at g point adjacent said
shoulder. : ) }

18. In a knitting machine, a needle slot, a
needle shank in said slot and having a yarn re:
celving hook which projects at times beyond said
slot, & tra\nsfer bar shank slidably mounted in said
one slot alongside said needle for longitudinal
movement independent of said needle shank, said
bar having an end which projects at times be-
yond said slot, one of said shanks having a yarn
receiving shoulder, and means for angularly sep-

_arating said shanks at a point adjacent said

shoulder when relative longitudinal motion occurs
between said shanks. Lo

19. In a knitting macHhine, an elongated slot, a
knitting element having a shank in said slot, a
loop spreader having a shank slidably mounted in
said slot alongside said element shank, a length-
wise groove in said element, shank, a prong on said
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spreader shank normally riding in said groove, &
yarn receiving shoulder on each of said shanks.

and means for laterally separating said shoulders
when relative longitudinal motion occurs between
said shanks.

20. In a knitting machine an elongated slot,
a knitting element having a shank in said slot, a

loop transfer bar having a shank slidably mounted

in said slot for longitudinal movement independ-
ent of said element, said shanks being in intimate
contact over the major portion of their lengths,
each of said shanks near one end thereof having a
yarn receiving shoulder, and means for causing an
angular separation of said ends when said ends .
project beyond said slot.

VINCENT L.OMBARDI.



