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This invention relates to knitting machines
and certain types of controlling devices therefor
such as needle jacks and has for an object the
provision of such a device capable of a variety
of uses in a knitting machine to secure a greater
degree of selective operation than has heretofore
been possible.

In certain aspacts this invention constitutes an
improvement over certain of the forms of con-
struction particularly exemplified in my U. S.
application No. 689,168 filed July 13, 1933 where-
in knitting neasdles are disclosed having pivoted
elements mounted thereon at a point remote
from the yarn receiving hook, the said pivoted
elements having a plurality of cam receiving sur-
faces to enable each needle to be selectively ad-
vanced or retracted in accordance with any pre-
determined patiern contrel. In accordance with
the preferred form of the present invention the
said pivoted element is not pivotally mounted on
the needle shank but is placed in the needle slot
preferably as a separate unit with such a con-
figuration as to permit step by step rotative
movement as well as longitudinal movement
while being held in place preferably between the
bottom of the slot and a stationary member ex-
ternal to the slot. Thus one side edge may be wide
V~ghaped with the point of the V at the center
of its length while the opposite side edge in its
central portion comprises a rounded bearing sur-
face. Preferably the V-shaped side is in the
bottom of the slot with the rounded surface con-
tacting with said exbernal member.

This invention will be better understood by

-reference to the following detailed description

taken in connection with the accompanying
drawing in which.,

Fig. 1 represenis a needle actuating element
embodying this invention for selective advance-
ment to a fully advanced or partially advanced
position;

Fig. 2 is similar to Fig. 1 except for the manner
in which the pre-selection of the angular posi-
tion of the element is secured;

Fig. 3 is also similar to Fig. 1 except for a dif-
ferent type of cam actuated surfaces for receiv-
ing pattern determinations;

Fig. 4 is another form of the invention in which
the needle actuating element is loosely mounted
on the end of a needle for longitudinal movement
but not rigidly pivoted thereto;

Figs. 5 and 6 represent different views of still
another form of the invention with special fric-
tioned means for opposing jack movement;

Fig, 7 represents a type of jack held in the slot

(C1. 66—59)

in the same manner as the other figures but piv-
otally mounted on a separate slidable element
and

Figs. 8 and 9 illustrate a modified type of jack
where the central portion of the jack does not 5
project beyond the needie slot.

Referring more particularly to Fig. 1 a sectional
view of a needle cylinder 0 of a knitting ma-
chine is shown with the usual needle slot ti
containing a needle 12. As previously stated it is 190
frequently degived in a knitting machine to se-
lectively actuate each needle to any one of sev-
eral levels to produce varied pattern effects. One
way in which this may be accomplished is shown
in Fig. 1 in which the lower part of the needle 15
slot {1 contains a special jack I3 designed to be
angularly moved to any one of several positions
by a pattern controlling agency. The effect of
the jack 13 in actuating needle {2 depends upon
its angular position at the time advancing cam 20
{4 comes info operation.

Referring to configuration and mounting ar-
rangement of jack 3 it is to be noted that its
edge at the bottom of the slot comprises two
tapered edges 14 and 15 which meet at a point 25
18 centrally with respect to the length of the
jack. Thus in the solid line position shown the
jack is in contact with the hottom of the needle
slot only at the point 16 and tapers away from
the slot bottom in the direction of each end of 30
the jack. This enables the jack to be readily
rocked about the point 16 for angular movement.
The opposite edge of the jack in the central por-
tion thereof has a smoothly rounded or arcuate
shaped portion {7 normally in slight frictional 35
engagement with a stationary ring {8 inside the
needle cylinder 8 and suitably supported in a
manner not shown. The width of the jack is
substantially equal to the distance between ring
{8 and the bottom of the slot. The jack is there- 40
fore free to rotate through a substantial angle
about the point {8 as an axis, the rotative move-
Inent resulting in the sliding of the curved sur-
face 17 past its point of contact with ring I8, ring
{8 serving to retain the jack in the needle slot in 45
its proper position. In order that the jack may
hold any particular angular position in the needle
slot the jack is preferably somewhat thinner than
the width of slot I so that the jack may be cor-
rugated as by being bent on the lines {9, to secure 50
the necessary friction between the jack and the
slot walls against movement except when a defi-
nite force is applied.

In the particular form of jack shown in Fig, 1
the upper arm thereof external to the needle slot 55
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is designed to be acted upon by certain cam
means or other force intended for conveying to
the jack a setting which will produce a desired
effect on the associated needle.. The muiti-head-
ed arrow 28 indicates such a means which "de-
pendent upon its character may move jack from

- dotted line position 21 to the full line position

shown or to the dotted line position 22 or may
leave the jack undisturbed in dotted position 21.
If we assume that the means 20 actuates jack 13
to the full line position it will be apparent that a
cam 28 arriving after such actuation will contact
with shoulder 23 and lift jack 13 and associated
needle 12 to an intermediate position but not to
s fully advanced position. If the means 29 actu-
ates jack 13 to the dotted line position 22 it will
be apparent that the cam 28 will contact with
shoulder 24 and cause the needle 12 to be fully
advanced. However if means 2@ allows the jack
to remain in the dotted position 21 it will be ap-
patent that both shoulders 23, 24 will be out of
the path of cam 28 and no advancement of jack
13 or needle 12 will take place.

"It will also appear from the drawing that needle
12 has 2 suitable butt 25 which will enable cam
26 to retract the needle and its jack either from
a fully or partially advanced position.

In order to restore -jack 13 after it has been
moved counterclockwise by force 28, the same
may be accomplished by applying a force at the
point 21 which will turn the jack in a clockwise
manner either to the solid line position or to the
dotted line position 2{ or allow it to remain in
dotted liné position 22 as the pattern may dictate.

Due to the rotative nature of the settings given
jack (3 it is preferable that the lower edge of the
needle and the upper edge of the jack bearcuate
shaped so that any setting of jack {3 does not
immediately disturb the curve about a center of
curvature 16. It will be noticed however that
jack .18 is not fastened to the needle 12 in any
way- but is an independently formed element.

The needle jack 39 of Fig. 2 is quite similar in
operation ‘and construction to jack {3 of Fig. 1

" except for the configuration of the upper arm of

the jack where the pattern determining actua-
tions are applied to the jack. It is assumed in
this figure that the actuating force is constant
in length of stroke but is variable in location.
Thus if the pattern determining foree is applied
at the level 31 contact is made with edge 32 to
drive the jack 30 to the dotted line position 33
in which case the subsequent arrival of cam 34
will ‘contact with shoulder 35 and raise the jack
and its needle to a fully advanced position. If
the force is-applied at level 36 the jack is moved
to the solid line position of Fig. 2 which permits
cam 34 to raise the jack and needle to a partially
advanced position. If the force is applied at level
31 the jack is not moved from the position it may

“have at that movement, that is, it retains its pre-

vious setting. The jack 38 as shown is retained
in the needle slot and adapted for rotative move-
ment for the same reasons as the jack of Fig. 1.
Ring 38 is the same as ring 18. Restoring force
38 may act in the same way as at the point 27
in Fig. 1. _

The jack 40 of Fig. 3 is also quite similar to the

. jack of Fig. 1 except for more elaborate pressure

70

surfaces on the outside edge both of the upper
and lower arms. In Figs. 1 and 2 the jacks are

adapted to be selectively set by a counter clock-

wise movement only. In Fig.3 the jack may be

© selectively set either in a clockwise or counter

clockwise manner.
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wor counterclockwise movement the actuating
force may be applied at different levels but all
effective for the same distance towards the needle
cylinder. If the actuating force is applied at the
level 41 the projection 42 is encountered and the 5
jack will be moved the maximum distance in a
counter clockwise direction resulting in“the rais-
ing cam 83 advancing the needle to a fully ad-
vanced, position. If the actuating force is ap-
plied at the levels 44 a recessed shoulder is struck 10
which will result in the jack being moved to the
full line position which will mean a partially ad-
vanced néedle when cam 43 arrives. If the actu-
ating force is simultaneously applied at levels 45
there will bé no counter clockwise movement of 15
the jack even when the jack lies in the dotted
line position 46.

The movement of the jack 40 in a clockwise
manner may be secured by an arrangement quite
similar to that just described. If the pattern 20
controlled actuating force is applied at the point -
47 against shoulder 48 it will be apparent-that
the jack will be moved to dotted line position 46,
while if the said force is applied at the points 49
the jack will be moved to its full line position; 25
and if the said force is applied at the points 50
there will be no clockwise movement even when
the jack is in dotted line position 51. These
actuating forces for clockwise movement are as-
sumed to be effective after cam 43 has raised 30
the jack and its needle and after cam 52 has re-
tracted them.

Fig. 4 discloses a somewhat different form of
the invention in which the jack travels up and
down in the needle slot with the needle but 85
the jack is not fixedly pivoted to the needle. The
lower end of the needle shank 54 is eurved in a
somewhat circular path fitting loosely in a rec-.
tangular slot 55 in the central portion of the jack
56. On either side of slot §8 the inner edge of the 40
jack slopes away towards the upper and lower
ends of the jack as in the previous figures to allow
for the angular movement which will place the
jack in any one of the three positions 59, 60, and
61. Similarly as in the other figures the jack is 45
held in place in the needle slot by the ring 62.
The jack of this figure allows for partial retrac-
tion as well as partial advancement. - If jack 56
is in position to have cam 85 contact with shoulder
63 there will be a partial retraction of the jack 50
while if the jack is in position to have cam 65
strike shoulder 64 there will be a full retraction
of the jack. It is cbvious from the figure that
jack 56 may be partially or fully advanced by cam
68 in the same manuer as in Fig. 3. The actuat- 55
ing forces for setting the jack in a counter clock~
wise manner are shown at the points 70, 71, 72 all
of ‘which are of equal extent but have a variable
effect on the jack because of the stepped contour
of the jack. A similar observation applies to the 60
actuating forces 12, 74, 15 for setting the jack in
4 clockwise manner. Thus both the uppér arm
and the lower arm have stepped shoulders: for
contacting with the cams for longitudinal motion
and also. have stepped shoulders as contacting 65
surfaces for the forces producing the angular
movement. - ’

It should be noted that in all figures the jacks
aremaintained within the needle slots by a special
ring such as ring 18 and that each jack is enabled 70
to hold any particular angular setting given
thereto by being bent in such g manner as to
frictionally engage the side walls of the needle
slot as at the points 19, Fig. 1. It.is to be under-
stood that if desired all of the needle ‘slots of the 75
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machine may be provided with jacks of this in-
vention. Where several actuating forces are
shown for producing an angular movement of a
jack it will be apparent that they are intended to
be operative only one at a time and at the proper
time with respect to the longitudinally advancing
or retracting cams.

Figs. 5 and 6 illustrate a jack quite similar to
that of Fig. 1 except that the frictional opposition
against movement is secured by a finger or tab 80
which acts as a spring to frictionally contact with
& side wall of the slot. The lower end of the jack
81 has the cam actuated shoulders as in Fig. 1
and the jack is held in the slot by having its
arcuate shaped cenfral portion 82 contact with
the stationary ring 83.

In Fig. 7 the jack comprises two members, mem-
ber 84 lying in the bottom of the slot and having
on its opposite edge a knob 85 fitting into a socket
opening 87 in the other member 86 of the jack.
But it should be noted that the socket opening 87
isJarge and does not per se prevent the separation
of the two members. The two members however
are held together by the stationary ring 88 outside
the needle slot. It will of course be understood
that each cylinder needle of a knitting machine
may be provided with a jack such as that shown
in Fig. 7 or any of the other figures, all jacks be-
ing held in place by the special ring such as
ring 88.

In Fig. 8 the jack is somewhat modified over
the other examples in that the bearing surface 96
does not project beyond the needle slot walls 91
but is substantislly flush therewith. Stationary
ring 92 holds the jack 93 in the slot by contacting
with the arcuate bearing surface 83 as the jack
is moved longitudinally or is rotated about its
center. The inner edge of the jack does not pro-
ject as a single point contact with the slot bottom
as in Fig. 1 but is slightly rounded as shown at the
point 84, about which the jack rocks in its angular
movement. The lower arm of the jack has the
two spaced shoulders 45, 96 to provide for selective
longitudinal movement of the jack depending
upon which shoulder is effective at a given instant.
The upper arm of the jack has a butt 97 at its
extreme upper end to be used as the point of
application of force to the jack to set the jack in
a given angular position, as by a pattern wheel
for example, the jack being capable of assuming
three angular positions, one where neither of the
shoulders 95, 96 is effective and two other posi-
tions where they are effective.

The jack of Fig. 9 is identical with that of Fig.
8 except that its jack has the butt on the upper
arm at a . point near the central portion of the
jack. The jack of Fig. 9 has therefore been given
the same reference characters as in Fig. 8 except
that they have been primed. The two jacks of
Figs. 8 and 9 are particularly useful for being
placed in alternate slots of a knitting machine
particularly a machine of fine mesh so that the
same pattern mechanism may selectively set both
types of jacks through butts 97, 91’ without the
degree of accuracy that would be required if jacks
with the same type butt were used around the
needle cylinder.

It is of course to be understood that any of
the above described jacks may be corrugated as
the jack of Fig. 1 to provide sufficient friction
with the side walls of the slot to enable the jack
to hold a given angular position while it is being
moved longitudinally.

It will be apparent that the jack of this in-
vention may be adapted for a wide variety of

3

uses in knitting machines as affording independ-
ent control of the knitting operations of each
needle in producing many and varied pattern
effects. For such purposes it is to be understood
that this invention is not limited to the forms
of jacks specifically illustrated but may have
other embodiments coming within the scope of
the appended claims.

What is claimed is:

1. In a knitting machine, in combination, a 10
slotted bed, a knitting element in one of the
siots, a jack mounted for sliding movement . in
said slot and for rocking movement in said slot
on an axis intermediate to its ends, said jack
being separable from said knitting element with- 15
out removal of the knitting element from the
slot, and frictional means adjacent to said axis
for resisting movement of said jack from any
rocked position.

2. In a knitting machine, in combination, a 20
slotted bed, a knitting element in one of the
slots, a jack mounted for sliding movement in
said slot and for rocking movement in said slot
on an axis intermediate to its ends, said jack
being separable from said knitting element with- 25
out removal of the knitting element from the
slot, and frictional means adjacent to said axis
for resisting movement of said jack from any
rocked position, said jack being formed at one
end with a plurality of cam-engaging shoulders, 30
and a cam adapted to engage said shoulders se-
lectively depending on tne position to which said
jack is rocked.

3. In a knitting machine, in combination, a
slotted bed, a kuitting element in one of the 35
slots, a jack mounted for sliding movement in
said slot and for rocking movement in said slot
on an axis intermediate to its ends, said jack
being separable from said knitting element with-
out the removal of the knitting element from 40
the slot, frictional means adjacent to said axis
for resisting movement of said jack from any
rocked position, said jack being formed at one
end with an arcuate end surface the center of
which is the axis of rocking movement and at the 45
other end with a plurality of cam-engaging
shoulders, and said knitting element being formed
with an arcuate surface conforming to and
adapted to be engaged by the aforesaid arcuate
surface, and a cam adapted to selectively engage 50
said shoulders to impart sliding movement of
different extents to said jack and said knitting
element,

4. In a knitting machine, in combination, a
slotted bed, a knitting element in one of the 55
slots, a jack mounted for sliding movement in
said slot and for rocking movement .in said slot
on an axis intermediate to its ends, said jack
heing separable from said knitting element with-
out removal of the knitting element from the 60
slot, and frictional means adjacent to said -axis
for resisting movement of said jack from any
rocked position, said jack being formed on its
outer edge at each side of its axis of rocking
movement with a plurality of surfaces adapted 65
to receive rocking force at different levels with
respect to the bottom of the slot.

5. In a knitting machine, in combination, a
slotted bed, a knitting element in one of the
slots, a jack mounted for sliding movement in 70
sald slot and for rocking movement in said slot
on an axis intermediate to its ends, said jack
being separable from said knitting element with-
out removal of the knitting element from the
slot, frictional means adjacent to said axis for 75
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resisting movement of said jack from any rocked
position, said jack having a guide portion ex-
tending out of said slot and formed with an
arcuate outer edge, the center of such arc being
the axis of the rocking movement, and means
extending parallel to said slot for a distance not
less than the extent of said sliding movement
and serving to act against said arcuate edge to
maintain the element fully -seated in its slot re-
gardless of which of its positions it is in.

6. In a knitting machine, in combination,. a
slotted bed, an element mounted for sliding move-
ment in one of the slots and for rocking move-
ment in said slot and having a guide portion
extending out of said slot and formed with an
arcuate outer edge, the center of such arc being
the axis of the rocking movement, and means
extending parallel to said slot for a distance not
less than the extent of said sliding movement

~and serving to act against said arcuate edge to

maintain the element fully seated in its slot re-
gardless of which of its positions it is in.

7. In a knitting machine, in combination, a
slotted bed, and an element mounted for sliding

- movement in one of said slots and for rocking

movement between a multiplicity of relatively
angular positions in said slot, said element being
formed with a bend intermediate its ends to fric-
tionally engage opposite sides of its slof to resist

- movement of the element from any one of said

angular positions.

8. In a knitting machine, in combination, a
slotted bed, and an element mounted for sliding
movement. in one of said slots and for rocking

- movement in said slot on a portion intermediate its

ends, said element being formed with a bend adja-
cent to said portion to engage opposite sides of its
slot to resist rocking or sliding movement.

9. A knitting jack, comprising a central portion

40 : having a rocking surface and diverging end por-

tions, one of said end portions having an arcuate
end surface and the other of said end portions be-
ing formed with a plurality of shoulders adapted
to be selectively engaged by 2 selecting cam de-

. pending on the position to which the jack is
‘rocked, said jack being adapted to be inserted as

an independent removable element into a slot of
a knitting machine.
10. A knitting jack comprising a central por-

. tion having a rocking surface and diverging end

portions, at least one of said end portions being
formed with a plurality of shoulders adapted to
be selectively engaged by a selecting cam depend-
ing on the position to which.the jack is rocked,

. and said jack being formed with an arcuate guid-

ing surface disposed outwardly-of said rocking
surface for engaging a surface extending longi-
tudinally of the. jack whereby lateral movement
of said rocking surface may be prevented, regard-
less of which of its positions the jack is in.
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11. A knitting jack having a rocking surface
and end portions diverging in opposite directions
from said rocking surface, said jack being bent
laterally adjacent to its rocking surface to engage
opposite sides of a slot in a needle bed to permit it
to be frictionally held against easy movement in
a, needle slot. :

12. A knitting jack adapted to be mounted for
sliding movement on a portion of a knitting ma-
chine and to be swung between a multiplicity of 1o
positions thereon and formed to provide along its
length a plurality of cam-engaging surfaces each
adapted when the jack is in one of said positions
to be intercepted by a single cam. surface, said
cam-engaging surfaces being so disposed on said 15
jack that the cam surface will impart to the jack
sliding movements in one direction of different ex-
tent dependent upon which of the cam-engaging
surfaces is intercepted by the cam surface, said
jack being adapted to be inserted as an independ- ¢
ent removable element into a slot of a knitting
machine. :

13. A knitting jack adapted to be mounted for
sliding movement on a portion of a knitting ma-
chine ahd to be swung between a multiplicity of
positions thereon and formed to provide along its
length a plurality of cam-engaging surfaces each
adapted when the jack is'in one of said positions
to be intercepted by a single cam’surface,- said
cam-engaging surfaces being so disposed on said 29
jack that the cam surface will impart to the jack
sliding movements in one direction of different
extent dependent upon which of the cam-engag-
ing surfaces is intercepted by the cam surface,
and said cam-engaging surfaces beihg so disposed 3
that all of them may be moved out of the path of
such cam surface by a complete swinging move-
ment of the member, said jack being adapted to
be inserted as an independent removable element
into a slot of g knitting machine. 40

14. In a knitting machine, in combination with
a slotted bed and actuating means mounted for
relative movenient, said actuating means includ-
ing a cam, yarn-manipulating members -carried
in the slots of said bed, knitting jacks likewise 45
mountéd in said slots and arranged for movement
along the slots to impart movement to said yarn-
manipulating members and also for swinging
movement in said slots between a multiplicity of
positions, each of said jacks being formed with a 50
plurality of shoulders facing generally away from
the yarn-manipulating member and adapted to
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‘be engaged by a single surface of said cam when

swung to various of said positions wheréby move-
ments of different extent may be imparted to said 55
jack and said yarn-manipulating member by said
cam, each jack being séparable from said yarn-
manipulating member without removal “of the
yarn-manipulating member from its slot.
VINCENT LOMBARDI.. 60



