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UNITED STATES

2,025,463

PATEN

T OFFICE

2,025,463
KNITTING MACHINE

Vincent Lombardi, Garden City, N. Y., assigner
to Lombardi Kmttmg Machine Ce., Km: New
York, N. Y., a corperation of New Yox'k

Application April 17, 1934, Serial No. 720,921

29 Claims.

~ This invention relates to knitting machines
and is in part a continuation of my co-pending
application Serial No. 680,168, filed July 13, 1933.

An object of the invention is the production
of improved mechanism whereby there may be
produced knitted fabric embodying a wide variety
of designs. .

A further object is the provision of knitting
mechanism which possesses a high degree of
simplicity with relation to character of work to
be performed.

A still further object is to provide knitting
mechanism which is economical of construction,
certain in operation, capable of a wide variety
of uses, and adapted efficiently and effectively to
effectuate the purposes for which it is intended.

Other objects of the invention will in part be
obvious and 'will in part appear hereinafter.

‘The invention accordingly comprises the sev-.

eral steps and the relation and order of one or
more of such steps with respect to each of the
others, and the apparatus embodying features
of construction, combinations of elements and
arrangement of parts which are adapted to ef-

5 fect such steps, all as exemplified in the follow-

ing detailed disclosure, and the scope of the ap-
plication of which will be indicated in the claims.

For a fuller understanding of the nature and
objects of the invention reference should be had
to the following detailed description taken in
connection with the accompanying drawings, in
which:

Figure 1 is a fragmentary vertical sectional
view of one form of knitting machine embody-
ing the invention;

Figs. 2 and 3 are similar views showing the
parts in different positions;

Pig. 4 is a horizontal sectional view along the
line 4—4 in Fig. 1;

Fig. 5 is a view similar to Fig. 1 illustrating
certain modifications;

Figs. 6 and 7 are views similar to Fig. 5 show-
ing the parts in different positions;

Fig. 8 is a view similar to Fig. 5 showmg ftu'-
ther modifications;

Fig. 9 is a view similar to Fig. 1 showing an-
other modified form of mechanism and includ-
ing a showing of a needle and sinker;

Fig. 10 is a horizontal sectional view along the
line 10—I10 in Fig. 9;

Fig. 10a is a fragmentary vertical sectional
view showing a form of mechanism which may
be utilized to perform a modified type of opera-
tion upon the selective elements shown in Fig. 9;

Fig. 11 is a fragmentary vertical sectional view

- (C1. 66—50)

illustrating @ portion of a wiping out mechanism
adapted for use in connection with the arrange-
ment shown'in Fig, 9;

Figs. 12 and 13 are sectional views taken re--
spectively along the lines 12—02 and 13—I3 in
-the direction of the arrows in Fig. 11;

Pig. 14 'is a somewhat diagrammatic view il-
lustrating a form of machine embodymg the dis-
closures of Fig. 9 thru 13;

Fig. 15 is a similar view showing a form of ma- 10
chine embodying the disclosure of Fig. 1 and in-
cluding a meodified form of wiping out mecha-
nism;

- Fig. 15a is a plan view of a portion of machine
shown in Fig. 15; 15
Fig. 16 is & view similar to Fig. 1 showing a

modified form of machine;

Fig. 17 is a fragmentary view looking down
along the line {T—{7 in Fig. 18;

Fig, 18 is a sectional view along the line I8—I8 20
in Fig. 16;

. Fig. 19 is a view similar to Fig. 16 showing a
further modification;

Fig. 20 is a sectional view along the line 2020
in Fig. 19;

Fig. 21 is a horizontal view showing one form
of means for imparting a selective stepped move-
ment to the rotary member; -

Fig. 22 is a side view of ‘& portion of this mech-
- anism;

Fig. 23 is a sectional view along the hne 23—23
in Fig. 21;

Fig. 2¢.is a view similar to Fig. 1 showing an-
other modified form of mechanism;

Fig. 25 is a similar view taken somewhat for- 35
wardly of Fig, 24;

Fig. 26 is a partly sectional v1ew along the
line 26-—26 in Fig. 25;

. Fig. 27 is a fragmentary vertical sectional view
ilustrating another modification; 40
Fig. 28 is a sectional view along the line 28—28

in Fig. 27;

Fig. 29 is a view similar to Fig. 27 showing ad-
ditional positioning of the elements and a mod-
ified form.of knitting element:

Fig. 30 is a view similar to Fig. 1 showing
mechanism as exemplified in Fig. 1 utilized to
operate a spring needle;

Fig. 30a is a fragmentary horizontal section;

Fig. 31 is a view similar to the upper part of 50
Fig. 30, showing the needle in another position;

Fig. 32 is a similar view showing the needle
in still another position; ‘

Fig. 33 is a diagrammatic showmg of a man-
ner of opera,tlon.
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Fig. 34 is a view similar to Fig. 1 showing a
modified form of construction;
Figs. 35 and 36 are similar views showing the

_parts in other positions;

Fig. 37 is a side view of the cam shown in Figs.
34, 35 and 36;

Fig. 38 is a view similar to Fig. 1, showing a
form of construction wherein the knitting ele-
ment and the selective element are unitary;

Fig. 39 is a fragmentary vertical sectlonal view
showing sinker-operating mechanism;

Fig. 40 is a view similar to Fig. 1, showing a

‘further modification;

Fig. 40a is a sectional view along the line
40a—A40a of Fig. 40;

Fig. 41 is a sectional view along the line 41—41
of Fig. 40;

Fig. 42 is a fragmentary, horizontal, sectional
view showing a further modification;

Fig. 43 is a view from one side of Fig. 42;

Fig. 44 is a view similar to Fig. 1 showing an-
other modified form of construction;

Fig. 45 is a similar view showing certaln of the

parts in other positions;

1Fig. 46 is a fragmentary view showmg still an-
other positioning of the parts;

Figs. 47 and 48 are fragmentary views showing
other positions of other parts;

Fig. 49 is a sectional view along the 11ne 4949
in Fig. 44 with various of the parts broken away
to reveal the mechanism;

Fig. 50 is a fragmentary sectional view along
the line 50—50 in Fig. 49;

_ Fig. 51 is a view showing mechanism disposed
beyond the left-hand end of Fig. 44; and

Figs. 52 and 53 are somewhat diagrammatic
horizontal views of certain of the mechanism

'shown in Fig. 51.

Mechanism of the character under considera-
tion ordinarily includes a stationary needle bed
of cylindrical form and a plurality of units re-
volving about the cylinder. Commonly, the
mechanism is equipped with an even number
of revolving yarn feeds and with an actuator
unit acting in advance of the passage of each
yarn feed. It is to be understood, however, that
the needle bed may be of any well known or
desired shape or contour; that either the bed
or the units may be movably mounted; and that
8 single yarn feed and unit or any greater num-

ber thereof may be utilized without departing -

from. the inventicn. It is also to be understood
that the invention in its more generic aspects is
adapted for use ‘n connection with the actuation

of any desired type of knitting element whether -

latch needle, beard needle, jack, sinker, yarn con-
troller or the like.

While a considerable number of means for pro-
ducing complicated patterns by effectuating
movements of knitting elements between a mul-
tiplicity of positions have been devised in the
past, these usually involve mechanisms which
are extremely complicated and/or involve the
use of arrangements wherein fragile elements are
so placed that they are extremely likely to be
broken in operation. In spite of the fact that
the pattern machines in commonest use have
for many years utilized pattern wheels or other
rotating pattern elements to separate knitting
elements and other elements into two positions
for subsequent operations, the use of such rotat-
ing elements for multiple positioning, so far as
is known, has not occurred to the art even though
there has been very considerable activity over
g number of years in the development of mech-
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anisms for the production of complicated fabiies.
The invention.contempldtes the use of selective
elements individual to each of a series of knit-
ting elements carried by a needle bed and ar-
ranged to be mounted for setting movement as 5
on an axis, between a multiplicity of different
positions and to be selectively actuated to effect
actuations of the knitting elements in accordance
with the setting thereof, and in response to the
passages of a selecting member such as a cam 10
element. The invention further contemplates the
provision of actuator means including an ele-
ment which is rotatable during relative move-
ment of the needle bed and the actuator means
for effecting a selective setting of the selec- 15
tive elements in a multiplicity of positions. De-
sirably the selective elements are mounted so
as to be swingable between said positions. The
selective elements and the kmttmg elements may -
be made unitary, if desired. or may be independ- 20
ent elements either attached or unattached. The

" rotary actuator member may be a pattern wheel,

pattern drum, or other rotary mechanism of any
of a variety of types and may be arranged to
operate upon a selective portion either directly 25
or indirectly.

_ The form of construction exempliﬁed in Figs.

1, 2, 3 and 4 comprises a needle cylinder 20 hav-
ing vertical slots 21 about its periphery. In these
slots are disposed knitting elements 22 held in 80
place by a circular resilient member 23 and are
formed at their lower ends with outwardly-ex-
tending portions 24 terminating in butts 25. The
knitting elements may be latch needles arranged

to receive yarn from a suitable yarn carrier (such 86

" for instance as shown at 26 in Fig. 15) both

when they are in a fully advanced position or
“knitting” position or when they are in a par-
tially advanced or “tucl;mg” position. While
the members 22 are hereinafter described as 40
needles, it will be appreciated that they may
be jacks, sinkers, etc. In this connection it is
to be observed that in certain instances it is
the usual practice to omit a needle or other knit-
ting element from one or more of the slots of 45
a bed, and that references herein to members
individual to the slots of a series are not to be
construed as implying that there are.no empty
slots.

Beneath cach needle 22, and arranged to work 50
against the portion 24 thereof, is a selective ele-
ment in the form of a rocker 21. These rockers, -
in the present instance, are of a form described
and claimed in my co-pending application Serial
No. 720,960, filed herewith. They are frictionally
held in the slots 21 by means of a bend 28 at their
central portions. They are each provided with
an aligning notch 28’ to permit their alignment
by an aligning cam. The upper. end of “each
rocker is formed in the present instance with a
nub 28 adapted to be pressed inwardly to adjust
the position of the rocker. About the needle cyl-
inder there is rotatably mounted an annulus 30
suitably connected in any well known or suitable
manner to means on which the yarn feeds are 65
carried. Mounted on the annulus 30 in advance
of each yarn feed is a revolving unit 3f including
a shaft 32. On this shaft there is rotatably
mounted a pattern wheel 33 including an ele-
ment 34 having a toothed periphery 35 adapted 70
to mesh with portions 28 of the rockers 27 so that
the pattern wheel will rotate as it revolves about
the cylinder. It is to be noted that the axis of
the pattern wheel is parallel to the direction of
needle movement. The pattern wheel itself com-

76
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prisés 9.: lower disc 36 and an tipper disc 37. In

‘the present instance the disc 36 is formed with

slots 31’ for the reception of actuator members

- 38. The discs are held together by nuts 39 on

the shaft 32. The disc 37 is formed with a series

of notches 40, and the actuators 38 are formed’

with projections 41 adapted to seat in these
notches.
similar to the number of teeth on the member

34 so that cach notch will be aligned with the

nub 28 of 2 single rocker during a rotation of
the pattern wheel. In the exemplified construc-
tion two lengths of actuators, shown respectively
at 38q in Fig. 1 and at 38b in Fig. 3, are ‘utilized;

-being provided in such manner that at certain

of the notches 40 actuators 38a are provided,
that at others actuators 38b are provided, and
at still others no actuators are provided, the ar-
rangement being such as may be desired for g
particular type of knitting operation to be per-
formed. - Accordingly, the pattern wheel pro-
vides a series of configurations of a multiplicity
of types (as shown in Figs. 2, 1 and 3) for effec-
tuating the setting of the selective elements in the
multiplicity of positions shown in these figures.
It is to be noted in this connection that the term
“multiplicity” is used herein as the equivalent
of the phrase “three or more”. ‘ -

In actual use, the pattern wheel is put together
for the production of the particular type of design
upon the fabric by inserting actuators such as
shown at 38e in some of the slots to provide one
type of configuration, by inserting actuators such
as shown at 38b in other of the slots to provide
another type of configuration, and by leaving
still others of the slots without actuators to pro-

.vide a third type of configuration. After the

‘desired amount of fabric with the particular de-
sign has been produced, the nut 39 is unscrewed,
the disc 37 removed and the arrangement altered
as to give any desired type of selection for the

. next piece of fabric. It will be observed that the

70

re-arrangement of these actuators is a matter
of extreme simplicity. It is to be noted that the
long actuators, the short actuators, and the open

slots are all disposed in various relationships
about the wheel to provide a varied arrangement -

of actuator elements; and that, while two or any
larger number of Jong actuators, ‘of short ac-
tuators, or of empty slots, may be juxtaposed on
any particular part of the wheel and still permit
such a varied arrangement, the construction ex-
emplified above and the constructions exemplified

hereinsafter are to be distinguished from arrange- )

ments in which a camming element has a plural-
ity of spaced active portions arranged progres-

-sively in increasingly or decreasingly. advanced

positions so as to follow a regular cam curve.
As will be seen, if a rocker 27 is in the position
shown in Fig. 2 the pattern wheel will act, either

to leave the rocker in this position if there is no

-actuator 38 in line with the rocker, to move the
rocker to the position shown in Fig. 1 if the ac-
tuator is of the type shown at 38a, or to move
the rocker to the position shown in Fig. 3 if the

actuator is of the character shown at 38b. In’

order to move all the actuators to the position
shown in Fig. 2 there i$ provided a roller 42 acting
in advance of the pattern wheel. r@swﬂl be
seen, the rocker arms are provided with a plu-

rality of shoulders 43 and 44 at their lower ends

and there is provided a cam 45 for operating
them; the surfaces of the shoulders and the cam
being bevelled to assure against transverse move-

2,025,463

The number of slots in the disc 36 is,

3
ment of the rockers in the slots. The ¢am is car-
ried on the supporting annulus 30 adapted to im-
part, when the rocker is in either of the posi-
ticns shown in Figs. 1 and 3, but not when in the
position shown in Fig. 2, longitudinal movement 5
to the rocker arm and likewise to the needle or
other knitting element. ~ Accordingly, after the
passage of the pattern wheel, if the rockers have
not been otherwise acted upon, they will not be
moved longitudinally or impart longitudinal 10
movement to the. needles or other knitting ele-
ments when in the position shown in Fig. 2: but
when in the position shown in Fig. 1 the cam 45
will act against the shoulder 43 to partially ad-
vance the rocker and the knitting element with 15
it, so that if the knitting element is a needle the
needle will be raised to a partially advanced or
“tucking” vosition; and when in the position
shown in Fig. 3, the cam 45 will act on the shoul-
der 44 to fully advance the rocker and the knit- 20

. ting element with it, so that if the knitting ele-

ment is a needle, the needle may be moved to a
fully advanced or “casting” position. Prefer-
ably, each cam 45 is disposed & considerable dis-
tance to the rear of a unit 3¢ so as to permit the 25
setting of the rockers to be wiped out or otherwise
changed, if desired, before the passage of the
cam 45. It will thus be seen that the invention
permits the use of a pattern wheel or other ro-
tating element to impart selective movements 30
to selective mechanism by an action at right
angles to the mechanism and in a manner such

“that the knitting elements are not directly af-

fected, and permits a subsequent action ‘upon the
selective mechanism such that the knitting ele- 35
ments, after such action, will be in any of a mul-
tiplicity of (three or more) positions. It is to be
noted in this connection that the use of a rotating
pattern wheel or pattern drum in connection with
8 series of knitting elements which is indivisible 40
by the number of actuating spaces on the rotating
element permits designs with obliquely controlled
effects to be obtained in a manner otherwise im-
possible except by extraordinarily complicated
mechanism. Such condition obtains where the 45
pattern wheel contains actuating portions about
its periphery and the needle cylinder contains
slots, as in the exemplified apparatus. It is also to
be noted that, whereds the ordinary pattern wheel
acts obliquely upon .the knitting elements with 50
the result that there is always considerable diffi-
culty due to bending or breaking of the butts or
to lack of proper alignment, the present inven-
tion permits the use of a pattern wheel acting on
a plane perpendicular to the axis of the cylinder 55
and acting directly on the nubs or other portions
of the selective elements so as to avoid these
difficulties. o 3

In many instances it is desirable that all the
actuators have the same size and configuration, 60
so- that they may be kept together and utilized
as ‘desired without sorting. To this end the
pattern wheel - and the actuators may be so
formed as to permit actuators to protrude at
different extents when differently placed. For 65

-instance, the pattern wheel may be formed with

two or more sets of notches or projections, so
that when a projection or notch in an actuator
registers with one of these the end of the actu-
ator will be ai one distance from the pattern 70
wheel, and when it registers with another the
end will be at a further distance from the pat-
tern wheel. In Figs. 5, 6 and 7 there is shown

‘an arrangement similar to that of Figs. 1-4, but

of this type wherein a pattern wheel 38d com-
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prises a lower plate or disc 36¢ having an in-
wardly disposed notch 46 and an upper plate
37d having an outwardly disposed notch 41.
Actuators :38d are provided. These have pro-
jections 40d adapted to register with a notch 46
when the projection is turned downwardly or
'with a notch 47 when the projection 40d is
turned upwardly. In the former case, as shown
in Fig. 6, the actuator projects a short distance
from the pattern wheel, and in the latter case
the actuator projects an additional distance.

Selective elements may be arranged to be
rocked on their inner portions or may be swung
on a special pivot as desired. Figs. 5, 6 and 7
also illustrate selective  elements 21d, each
mounted on a pivot 48 integral with knitting
elements 22d. In these figures, there is also
shown an arrangement whereby the pattern
wheel is rotated by meshing with projections on
the knitting elements. In the present instance,
the upper plate 37d is formed with a toothed
periphery 49, adapted to receive projections 50
‘on the knitting elements 22d. ‘

If desired, the actuator may be formed with
a forward portion which will protrude different
extents when in opposite positions and the pat-
tern wheel may be formed to retain the actua-
tors in such positions. Such an arrangement
is shown in Fig. 8 whereéin there is illustrated an
arrangement similar to that of Figs. 1-4 as mod-
ified in Figs. 5-7, except as indicated. Here there
is provided a selective element 27e similar to
the element 27d except that its upper portion is
longitudinally extended. The upper plate 3Te
of the pattern wheel 33e is.formed with an annu-
lar projection 81, and there are employed actu-
ators 38e provided with upper and lower notches
52 each of which is adapted to register with the
rim 51 depending upon the position of the actu-
ator. The lower plate 36e is formed to receive
the actuator regardless of its position. The
forward end of the actuator extends a distance
beyond its center line, as indicated at 53, and
extends forwardly at this point so that when
the actuator is in the position shown in heavy
lines it will press inwardly the portion 29¢ of
the selective element 2Te a less distance than
when in thé position shown in dot-and-dash
lines.

In certain instances it is desirable that the
selective element be formed with stepped shoul-
ders at each of its ends so that it may be shifted
longitudinally in either direction as desired, de-
pending upon the position into which it has
been swung. One such arrangement is illus-
trated in Fig. 9 wherein there is exemplified a
vertical needle cylinder 20f carrying a series of
needles 22f having pivoted latches 54 at their

_upper ends and carrying also a series of sinkers

60

70

76

55 in a sinker ring 56. The needles 22f rest in
slots 217 between ribs 57 on the cylinder. Each
needle earries at its lower end a pivot ele-
ment 487 on which there is swingingly mounted a
selective element 21f adapted to be acted upon
by a pattern wheel 33f. At the lower portion of
the selective element there are provided stepped
shoulders 437 and 447 adapted to be operated
upon by a cam 457, and at its upper end there are
provided stepped shoulders 58 and 59 adapted to
be operated upon by a stitch cam 60. :
As will be seen, when the element 27/ is in the
position shown in Fig. 9 the cam 457 will act
upon the shoulder 44f to raise the selective ele-
ment a full distance and the needle with it; when
the selective element has not been acted upon by

2,025,463

the pattern wheel, the cam 45f will not raise it;
and when the selective element is in an inter-
mediate position the cam 45f will act upon the
shoulder 43f to move the selective element and
the needle to partly raised position. When §
means such as a roller 427 is provided for swing-
ing all the selective elements in'a counter-clock-
wise direction prior to the passage of the stitch
cam 60, as shown in Fig. 14, the cam 60 will act
upon the shoulders 59 to cause the retraction of 10
all the selective elements and needles. How-

-ever, because of the provision of the shoulder 58

the cam 60 may be made to act in a variety of
selective manners upon the selective elements, )
depending upon a suitable setting of the selective 15
elements afier the passage of the cam 45f. " Such
setting may be performed by a suitable member,
such for instance as a pattern wheel 42a in the
nattire of the pattern wheel 33f, positioned simi-
larly to the position of the roller 42f and acting 20
on the lower portions of the selective elements.
After such setting the selective elements, which
have been fully raised by the cam 45/ and which
remain in a full clockwise position will not be-
retracted by the stitch cam 60. Accordingly, an 25
associated needle may receive a yarn without
knitting it. If the selective element has been
moved to a full counter-clockwise position after

it has been lifted by the cam 457, the ordinary
knitting operation will take place. If it has 80
been moved to an intermediate position after be- '
ing fully raised by the cam 45f the cam 60 will
act on the shoulder 58 and will cause merely a
short stitch with or without casting, as may be
desired. As will be appreciated, if a pattern
wheel is substituted for the roller 42f a roller
may be substituted for the pattern wheel 33/,
if desired, or for the performance of more com-
plicated operations pattern wheels may be util-
ized at each point. As exemplified, the pattern 4o
wheel 337 comprises a single rotating disc 3

. and in this disc is formed the slots indicated at

8! in which the actuators 38f are set. The disc
31f has a toothed periphery 62 which meshes
with projections 63 on the ribs 57 so as to 1o- 45
tate the disc upon the shaft 32f carried by "the
annulus 307. Beneath the disc 37/ is a station-
ary disc 64 fixedly secured to the annulus 30f
and carrying a continuous, generally annular,
upward projection 65. "Each of the actuators
387 is formed with a forward notch 66 and a
rearward notch 61. Thus there is provided, as
in the case of Fig. 1, mutually abutting means
on the pattern wheel and on the actuator mem-
bers to assure that the actuator members will be
properly positioned. In this connection it is to
be noted that the terms “rotatable pattern mem-
ber”, “rotatable pattern means”, ‘“rotary pat-
tern member”, “pattern wheel”, “pattern drum”,
and the like, are used herein to include not only gp
members all parts of which rotate on their axes
during operation, but also members with which
include relatively stationary guide means and the
like which are nevertheless a part.of the pattern
member in effect, and such terms are to be so g5
understood. )

As will be seen, the effective extent of the
actuators 38f depends upon whether the ac-
tuator is inserted so that the notch 66 registers
with the continuous projection 65, or so that 79
the notch 67 registers with it. In the present
instance, the projection 65 is irregularly shaped
so as to effect a camming action as the ac-
tuators approach the selective elements, and
to thrust the actuators forwardly at this point. 75
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This forward thrust permits the actuators read-
ily to fit into the slots in the cylinder. This ar-
rangement is desirable in cases where the selec-
tive elements are disposed somewhat rearwardly
of the effective periphery of the needle cylinder;
where -a particularly large swinging movement
of the selective elements is desired; or where fine
gage machines are utilized. As will be seen the

slotted portion of the disc 37f is formed with a
recess 68 adapted to receive the continuous pro-
Jection 65. The shaft 327 is spread outwardly at
$8 to provide a shoulder against which the disc
64 is held by s nut 69’. -Movement of the sta-
tionsry disc 64 is thus prevented. '

- As will be apparent various other types of selec-
tive elements, actuators, rotating pattern mem-
bers and other elements may be utilized. Cer-
tain of these are exemplified hereinafier. It will
also be understood that needle beds such as ex-
emplified may be disposed at any desired angle

with respect to the horizontal and may be of any -

desired shape.

As has been indicated, the pattern wheel or
other rotating element and the selecting cam
(e. g. 45 or 457) are desirably sufficiently spaced to
permit the wiping out of the settings effectuated
by the pattern wheel prior to the operation of
the selecting cam. For example, there are many
instances when it is desirable to knit several rows
of plain Jersey cloth intermediate repetitions of
a given pattern, and there are other instancés
when it is desirable to prevent needles at one or
more yarn feeds from knitting while a given pat-
tern is being knit at other yarn feeds. Again, it
is often desirable to intermingle with certain pat-
terns a number of rows of knitting in which yarns
are interlocked by a method, for instance, as set
forth in my Patent No. 1,541,230, dated June 9,
1925. This may involve, for instance, moving
only alternate needles to tucking positions at one
yarn feed (the intermediate needles passing the
yarn), and moving all of the needles to casting
position at the next yarn feed. Furthermore,
there are a variety of other variations in the
operation of needles and other knitting elements

- which are desirable to effectuate at certain stages

of the knitting, and to this end the invention in
certaln of its aspects contemplates the provision
of means which may be operative at certain times
during the knitting to re-set the selective elements

after the passage of the pattern wheel and before -

the operation of the selecting cam. One form of
mechanism to this end adapted for operation in
connection with. the type of mechanism illustrated
in Figs. 9 and 10 is exemplified in Figs. 11, 12, 13
and 14.. This mechanism includes an upper roller
78 adapted when moved Inwardly to press in-
wardly the upper ends of the selective elements
277, & roller 7! adapted when moved inwardly
to press in the lower ends of the selective ele-
ments 27/, and a wheel 12 adapted when pressed
inwardly to effectuate a positioning wherein every
other selective element is in g position with its
lower end extending inwardly, and wherein the
remaining selective elements are in an. intermedi-
ate position. The wheel 72 comprises a lower
disc 73 having teeth 74 adapted to press the lower
end of every other selective element inwardly and
notches 75 arranged for the intermediate Dosi-
tioning cf the selective elements. The wheel 72
also comprises an upper disc 16 having teeth 77
the outer diameter of which is the same as the
inner diameter of the notches 15, and notches
18 adapted to receive the urper ends of selective

5

elements whose lower ends are pressed inwardly
by the teeth 74, i

The members 78, 70 and 72 are each mounted
for independent inward and outward move-
ment which may be effectuated manually or by §
automatic mechanism. In Fig. 14 there is exem-

Dplified one type of automatic control of such

movement. The elements 70, 72 and 13 are in-
dividually mounted on arms 78 each centrally
pivoted &t 80 and tending under the influence 10
of a spring 8! to thrust its roller or wheel in- ’
wardly. ‘The free end of each arm carries a lug
82 which is normally held in an inward position -
against the tension of the spring by means of a
catch 83. Each catch is normally held in ef- 15
fective position by a spring 84, but is releasable
by pressure on it by a rod 5. In order to move
the rods 88 inwardly in a. selective manner, there
is provided a cylinder 86 having at suitable points
on its periphery protuberances 87 which are pref- 20
erably removably mounted in holes 88. The cylin-
der may be rotated step-by-step either manusl-
1y or by pattern-conirol mechanism, such for in-
stance as hereinafter described.. Whenever a pro-
tuberance 87 registers with a rod 85 the rod will 25
move inwardly, the catch will be released, and the
spring 8( will pull the free end of the arm 18
outwardly so that the roller or wheel will move
inwardly. In order to restore the Iugs 82 behind
the catches 83 there are provided supplemental 30
rods 89 adapted to be pressed inwardly by pro-
tuberances 90 on the cylinder 86. When such a
rod is pressed inwardly by a protuberance 90, the -
rod presses an arm 19 inwardly to bring its lug
82 under the catch 83. o 35
The form of mechanism for automatically step-
ping the cylinder 88 here exemplified comprises
a pawl 8{ acting on a ratchet 92 at the base of
the cylinder and pivotally mounted on one end
of an arm 83. A spring 34 is provided to hold the 40
pawl in place and & spring 95 tends to hold against
a stop 96 the arm 93 which is pivoted at 971. At
the free end of the arm there is provided & pres-
sure surface 88. A pressure disc 99 is provided
for selective engagement with the pressure sur- 45
face 98 to swing the arm 93 against the pressure
of the spring 85. The disc 99 is carried-on a
post 100 encircled by cne end of an arm {04 which
is stationary with respect to the needle cylinder.
The disc 99 normeally is in a position beneath the §0
lower end of the surface 98 so as to pass it with-
out contact, but is adapted to be raised by & lever
{82 so as to contact with the surface 98 and cause
the pawl to slip back one notch.  The lever {82
which is pivoted at (83 may be lifted from time 85
to time by suitable mechanism such as protuber-
ances 104 on a pattern chain {05. Any desired
humber of discs 99 and -operating mechanism
therefor may be disposed about the machine,
Similar “wiping out” or re-setting mechanism 60
may be utilized intermediate the operations .of
any type of rotating element and selecting cam
or other members to re-set the selective elements.
In Figs. 15 and 15a one such form of mechanism
arranged for operation in connection with mech- 63
anism such as shown in Fig. 1 is exemplified.
Intermediate the pattern wheel 33 and the cam
45 there are provided upper and lower rollers 10g
and 7lg and an interlocking wheel 729, Each of
these members is carried by an arm 19¢ pivoted 70
at §3¢ and normally pulled inwardly by a spring
8lg. At the free end of each arm there is pro-
vided a nub 106 adapted to be pressed outwardly
by protuberances 107 removably mounted on a
cylinder 86g which may be operated by members 75
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91 to 98 inclusive, and members 99 to 105, in-
clusive, which are similar in all respects to simi-
larly- numbered members shown in Fig. 14. As
will be seen, the knitting elements, which are in
the form of latched needles 24¢g will, when -the
members T8¢, 11g and 12g are all in an outward
position, effect knitting operations in response to
the operation of cam 45 upon rockers in accord-
ance with the setting imparted to the rockers
by the pattern wheel 33. When the nub on the
upper arm, however, registers with a point, such

- as 108, on the cylinder 86g where there is no pro-
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tuberance 107, the roller 10g will be operative and
the needles will knit plain Jersey cloth (or will
properly operate in connection with an interlock-
ing setting at a previous yarn feed) until the
pawl 81 is operated to move the cylinder. When
the nub on the lower arm registers with a point
such as 109 where there is no protuberance, the
needles on the succeeding yarn feed 26 will not
catch the yarn at all until the cylinder 869 has
again been moved forward a step. When the
nub on the middle arm registers with a point

such as 110 where there is no protuberance, the

needles will be alternately in retracted and par-
tially raised positions for an interlocking opera-
tion atthe yarn feed 26.

In instances where it is desired to obtain the
advantages of the use of re-setting mechanism

without re-setting the parts, there may be uti-
lized a Totatable member carrying adjustable
actuators and means automatically to adjust the
actuators for varying operations. Such means
also lends itself to operations where radical

‘changes in the type of design at different stages.

of the knitting are desirable; and in cases whe{'e
some sacrifice in simplicity is permissible, means
of this character may be utilized. One type of

_such means is exemplified in Figs. 16, 17 and 18,

wherein there is illustrated a needle bed 20n
formed with a series of slots 2{h carrying knit-
ting elements in the form of lateh needles 22h.
On each needle there is pivotally mounted a

selective element 274. An annulus 30% is mount-

ed for movement relative to the needle bed and
carries a suitable cam 45k for selective opera-
tion of the selective elements.in a manner similar
to the action of the cam 45 on the elements 21.

The element 307 also carries a rotatable pattern

member |11 somewhat in the nature of a pat-
tern wheel and mounted on a bearing 112. The
pattern member includes a disc 13 formed with
peripheral teeth {{4 meshing with projections

{15 which extend from the needle bed between

the slots 2{h. This pattern member is formed
about its periphery with slots {16 in which are
set adjustable actuators {17. The actuators are
held in place by a pivot spring | {8 at their lower
ends and by a spring 118 which tends to move
them toward the axis of the pattern member.
Each actuator is provided with an outward pro-
jection 120 adapted to register with a selective

“element and with varying conformations on its

inner side along a multiplicity of positions. In

the present instance such conformations are dis-

posed at eight positions. Within the pattern
member at the side adjacent the needle bed there
are provided a multiplicity of cam elements (21
(eight in the present instance) mounted on a
pivot rod 121’ and normally thrust against a cyl-
inder 122 which is fixed on a shaft 123. Springs
124 may provide this thrust. -The shaft 123 is
disposed at the side of the axis of the pattern
member remote from the needle bed and is
monnted for rotation within the bearing member

2,025,463

{12. It will be seen that the pattern member
provides a series of configurations of a multi--
plicity of different types consisting of the mem-
bers {20 under the influence of an operative ele-
ment 121 as the pattern member moves past.the’
bed. Vertically disposed on the cylinder 122 are
eight series of vertically-disposed holes {25, and
in certain of these holes are selectively disposed
removable protuberances 126. At the bottom
of the shaft 123 is a ratchet 127 whereby one or ;4
another of the series of holes may be moved to
a position in line with the elements 121. A suit-
able mechanism may be provided for effectuating
desired rotations of the shaft 123 from time to
time in the operation of the machine, as desired. 15
The mechanism exemplified comprises a pawl 128
pivoted at §29 on an arm 130 and held by a.-
spring (31 against the ratchet, The pawl is re-
tracted to o desired extent by the arm 138 and
returned by a spring 132. The movements of the g
arm 130 are effectuated by a pressire disc 133

"acting on a pressure surface (34 on the arm. The

disc 133 may be operated by mechanism of the
character utilized in operating the disc.99. Itis:
o be observed that the inner conformations on g5
the ‘actuators comprise surfaces at three posi-
tions;—an inner position (31, an intermediate
position 138, and an outer position 139;-—so that,
provided that a surface in position {37 is in line
with an element 121, when the element {21 is 39
projected by a protuberance 126 it will press the
actuator all the way out-from the pattern wheel
and swing the selective element so that its lower
end is all the way out from the cylinder. If a°
surface 438 is in line with the element 12{ the 35
actuator and the selective element will be moved
only part way, and if a surface 139 is in line with
the element {21, the actuator and the selective
element will not be moved at all, or at least will
not be moved to a material extent. Accordingly, 49
the type of knitting operations to be performed
will be determined by which of the elements 121

is projected by a protuberance on the cylinder
122.- For instance, if a series of holes (2% con-
taining no protuberances. is aligned with the ele- 45
ments 121, the actuators will all be held inwardly
by the spring (19 and will not affect the selective
elements, so that if they have been properly posi-
tioned with their lower ends inwardly, the cam
45k would not affect them and the yarn carried 50
by the yarn feed corresponding to the particular
pattern member will not be caught by the needles.

If each of the actuators is formed with an in-
wardly-extending surface. 137 in line with the
lowermost element 121, the projection of this 55
element will cause all of the selective elements
to be in the position shown at full lines, and if
the knitting ‘elements 23h- are latched needles
will cause them to knit Jersey cloth. Again, if
alternate actuators have an outward surface 139 60
in position in line with the second element I21,
and if the remaining actuators have an inter-

‘mediate surface {38 in line with this actuator,”

the actuators will operate upon the selective ele-
ments so that the cam will move these to cause 65
latched needles to be positioned to receive yarn
for interlocking. If at a position in line with
the third selective element 121 a few of the actu- -
ators have an inward surface {37 and the re-
maining actuators have an intermediate surface 70
138, the action will be such that latched needles
will perform a tucking operation. Various un-
usual and pleasing patterns may be performed '
by arranging the configurations in line with the -

_fourth, fifth, sixth, seventh and eighth elements 75-
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121 in various manners and by turning the cylin-

. der 122 to various extents at varying times.

In Figs. 19 thru 23 there is exemplified a gen-
erally similar form of construction wherein the
pattern wheel itself is simplified somewhat and
& plurality of pattern chains utilized to effectuate
changes in pattern. As exemplified, the machine
includes a needle bed 20 formed with slots 217
in which are disposed a series of needles 224
having projections 25j. Beneath the needle in
each slot is disposed a rocker member 27 gen-
erally similar to the rocker 21 and arranged to
be similarly operated by a cam £5j carried on
an annulus 307 arranged for movement relative
to the needle bed. A pattern wheel 335 is ro-
tatably mounted by means of bearings {48 on a
member {41 carried by the anmulus 38j. The
pattern wheel carries actuators 142 forming a
part of axial members {43. The members (43
are normally held against an annulus (44 by
means of a spring {43’, and are formed at their
inner edges with surface portions in & multi-

plicity of positions. Certain of these surface por--

tions, as indicated at 145, extend farthest toward
the axis of the pattern wheel, others shown at
148 extend a less distance toward the axis of the

_pattern wheel, and still others shown at {47 ex-

tend a still less distance toward the surface. It
will be seen that on each member 143 the sur-
faces (48 are symmetrically disposed about the
annulus 144 as are the surfaces (46 and {47.
Within the pattern wheel at the side thereof
adjacent the needle bed, there is provided a post
148 rotatably supported by the member 14( and
carrying a plurality of cam elements {49 having
protruding cam portions 150 arranged to act on

" the surfaces 145, 146 and ({47 in 3 manner some-

what similar to the action of the elements 21
on the surfaces (37, i38 and 139. It is to be
observed that the cam portions 150 of the various
elements 149 are evenly disposed about the pe-
riphery of the shaft 148 and that they are sym-
metrically disposed above and below the annulus
144 so that the top element 149 and the bottom
element 14¢ each has its cam portion 156 at the
same side of the shaft {48; and the portions {52

of the elements $49 next to the top and next to -

the bottom extend from another side, etc. It

will thus be seen that by rotation of the shaft

{48 one or another of the cam portions (58 may
be brought into a position as indicated at §5(

- in Pig. 20, wherein they will be operative to cause

55

60

o

& selective movement toward the needle bed of
the members {43 against the pressure of the
spring §43’, and a selective projection of the actu-
ators 142. Those members 143 having surfaces
§45 aligned with the operative pair of cam por-
tions {50 will be thrust to the positions shown in
full lines in Fig. 19; those members (43 having
surfaces 146 aligned with the operative cam por-
tions 150 will be partially moved; and those mem-
bers (43 having surfaces 147 aligned with the

operative cam portions 4580 will not be moved. .
While the rotation of -the shaft (88, to bring .

various cam portions {5¢ into operative position
as desired, may readily be caused manualily, there
is exemplified automatic means for causing such
movement. This mechanism comprises a ratchet
152 on the bottom of the shaft 148, and a pawl
163 carried on an arm 154 pivotally connected at
155 with an arm 156. The pawl is held against
the ratchet by means of & spring 157 and the
movement.of the ratchet is limited by means of
a spring-pressed wheel 158. The arm 156 is piv-
oted at 159 and normally held against a stop 160

4

by means of a spring 16i. The free end of the
arm carries a pressure surface 162 adapted to
contact one or more of a group of discs 163. The
discs normally rest on a plate 164 in a plane be-
neath the pressure surface 162, but are adapted 5
to be raised into a plane wherein they will con-
tact the pressure surface and swing the arm 156
when moved lateraily thereof. The plate 164 is
stationary with respect to the needle cylinder. ,
Plates {64 may be disposed about the cylinder 1o
at any desired points. It is to be noted that the
contact of one disc 163 with the pressure surface
162 will effect & rotation of the shaft 148 which.
will move one cam portion {50 from operative
position and bring into operative position the 15
cam portion next .above it, whereas contact of
all five discs with the pressure surface §62 will
effect five movements of the shaft {48 so as to
remove a cam portion {50 from operative posi--
tion and bring into operative position the cam 20
next below if. Accordingly, the particular pair
of cam portions to be moved into operative posi-
tion wiil be determined by the number of discs
{168 which are clevated. In order to elevate the
discs there are provided beneath each plate 164 25
& plurality of arms {65, one of which is arranged
to. raise all the discs, another of which is ar-
ranged to raise all the discs but one, and the
last of which is arranged to raise only one of the
discs; so that any desired numbef of discs may 30
be raised. In connection with each arm 165 there
is ‘provided & pattern chsin 166 having selec-
tively arranged protuberances (67 thereon. Ac-
cordingly, when none of the chains have pro-
tuberances in operative positions all the discs 168 35
will be in operative positions, but when one of
the chains {66 has a protuberance 167 in opera-
tive position, one or more of the discs 163 will -
be raised, the number of dises raised depending
upon which of the arms 165 is operated by the 40
barticular chain carrying the operative pro~
tuberance. ,

In Figs. 24, 25 and 26 there is fllustrated a form
of mechanism wherein certain of the advantages
of the constructions shown in Figs. 16 thru 18, 45

st

‘and 19 thru 23, are made available with a con-

siderable gain in simplicity. There are many
instances in which it is desirable to alternate two
patterns at a single yarn feed. In the exempli-
fication illustrated in Figs. 24, 25 and 26 there 50
is provided a needle cylinder 20% formed with
slots 2(% in which knitting elements 22k, such
for instance as needles and jacks, are mounted
for longitudinal movement. Pivotally supported
on each knitting element is a selective elernent 55

* 2Tk similar to the elements 27f and arranged to

be moved longitudinally by cams 45k and 60k
in a similar manner. One or more rotary ele-
ments 38k are mounted on a revolving annulus
30k and are provided with a toothed disc (79 60
arranged to mesh with portions {7f on the ele-

"ments 27k. The rotary element 33% embodies -

two pattern wheel portions {72 and 173 ‘and is
rockingly mounted on s pivot rod 174 so that one

or the other of the wheels 112 and (73 may be 65
brought into _operative relationship with the se-
lective elements. Each of the wheels 172 and
§13 comprises a removable, radially slotted disc
175 adapted to contain actuators 176, having.
associated therewith a removable, non-rotating 70
disc 115 formed with an annular groove (17
adapted - to receive protuberances 1718 on the
actuators. Actuators of two lengths are used, as

is the case with the actuators 38 of Fig. 1. Some
of the slots in the members 172 and 173 receive 18
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actuators of one length; some, actuators of an-
other length; and some, no actuators; so that
the action of the actuators on the upper portion,
or the lower portion of the selective element, as
the case may be, will be similar to the selective
action of the configurations on the pattern wheel
33 shown in Fig. 1. The rotary element 33k is
mournted on the pivot rod 174 by means of a
bracket 118 and the pivot rod is itself mounted
on a brace 180 which may be integral with the
annulus 30k. In order to maintain the rotary
element in one or the other of positions in which
it is adapted to be set, there is provided a pro-
jection 181 on the bracket 179. This is held
against one or another of two stops 182, having
between them a spring-pressed roller 183 which
yields to permit the rotary element to be rocked
on the pivot element #74, but holds it firmly in
place after it has been swung. Inasmuch as
the selective elements should all be aligned with
their upper ends out from the needle cylinder
for action by the wheel 112, and since the selec-
tive  elements should all be aligned with their
lower ehds out for action by the wheel 113, a
single roller-aligning means may be replaced
by a pair of rollers, as indicated at 184 and 185
carried on a bracket 186 pivoted on a rod 187.
For convenience in operation the rod 187 is sup-
ported on the brace 180 and carries a gear 188
meshing with a gear 189 on the pivot rod 114,
Accordingly, when the bracket 179 is swung in
cne direction the bracket 186 will be swung in
the other direction, and the selective elements
will always be aligned by the proper one of the
rollers 184, 185 for action by the operative one
of the wheels 172 and 113. :

The projection 181 may be shifted manually,

- if desired, or automatic mechanism for shift-
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ing it-at suitable times in the operation may be
provided. One form of such mechanism is ex-
emplified as comprising a link 190, one end of
which encircles the projection 181 and the other
end of which is connected to an arm 191 pivoted
at 192. The arm 191 carries pressure surfaces
193 and 194 disposed respectively on opposite
sides of the pivot point 192 and in different
planes. One or more discs 195 are arranged for
movement in line with one or another of the
pressure surfaces 193 and 194 for causing the
rotary element to be swung in one direction or
in the other, as desired. Each disc may be ar--
ranged to be operated by a’lever 196 which may
be left in a lowermmost position, partially raised,
or. fully raised, depending on whether a link of
an associated pattern chain 197 is formed with-
out protuberances as at 198, with a low pro-
tuberance as at 199, or with a high protuberance
as at 200, at the point adjacent the lever.

1t will be appreciated that a rockable pattern
wheel of various other types,—as for instance a
pattern wheel wherein the configurations at the
two ends are each automatically variable,—may
be employed. :

As above- indicated, mechanism for effecting
a movement of a knitting element between more
than three positions may. be provided in accord-
ance with the invention. Mechanism of this
character is exemplified in Figs. 27, 28 and 29.

This form of construction comprises a needle bed

20m in the form of a needle cylinder provided
with slots 2I1m carrying knitting elements 22m,
‘which as exemplified in Fig. 27 are in the form
of jacks. The slots also carry selective elements
21m of the character disclosed in my co-pending
application Serial No. 680,168 above referred to..

Each selective element 21m is pivotally connected
with its jack by means of an inturned curled ele-
ment 201 fitting into into a curved slot 202 in
the jack: and each selective element is provided

with shoulders 203, 204 and 205 at its lower end, 5 '

and with shoulders 206, 20T and 208 at its upper

_end. The shoulders are so positioned that when

either of the innermost shoulders 205 and 208
are at operative position outside the slots no
other shoulders will be in such position; whereas 10
the shoulders 204 and 206 will be in operative
position at the same time, and the shoulders 203
and 207 will be in operative position at the same
time. Longitudinal positioning of the selective
elements is caused by the passage of one or the 13
other of two cams 45m and 60m which are
spaced in vertical direction a distance equal to
the distance between the shoulders 204 and 206,
or between the shoulders 203 and 207. The lower
end of the jack is provided with four indenta- 20
tions 2098 and the selective element is provided
with a cooperating lug 210 whereby the selective
element will be effectively retained in any posi-
tion into which it is swung. The upper portion
of the jack is provided with a butt 241 which may 25
be contacted by a suitable knitting cam. In
order to set the selective elements 21m in desired
positions there is provided a pattern wheel 33m
which, as will be observed, includes portions op-
erative on the upper and lower parts of the selec- 30
tive elements so that certain of the selective ele-
ments may be swung in a counter-clockwise
direction and other of the selective elements in:
a clockwise position during a single rotation of
the pattern wheel. These portions, indicated 35
respectively at 212 and 212’, are provided by
radially-slotted ends of a central drum 213. These
slotted ends are covered by stationary, remov-
able discs 214 and 215, each provided with a cam

groove 216 adapted to receive projections 247 40 ‘
" on actuator members 218 in the slots. The discs

are fitted on the shaft 213 on which the drum
213 rotates. The shaft is carried on an annulus-
30m to which the cams 45m and 60m are suit-
ably connected. ' 45
The actuators are formed with three lengths,
as indicated at 218a, 218b and 218c, so that at
each portion of the pattern wheel there may be
provided four types of configurations, including

one at which no actuator is present. The con- 50

struction as exemplified contemplates an opera-
tion withput the use of an aligning roller such as
a roller 42 or #2f, since, as will be seen, if it is
desired to move a selective element in a counter--

clockwise direction a suitable actuator will be 55

provided at the upper portion of the wheel, and’
if it is desired to move a selective element in a

. clockwise direction & suitable actuator will be

provided at the lower portion. Since each selec-
tive element will be in a given position longitudi- 60
nally of the slots 21, depending on the previous
setting, after the passage of both of the cams
45m and §0m, the selective elements will be ready
for a subsequent setting by a second pattern wheel
or by a second rotation of the same pattern wheel. 65
In order for the actuators to meet the selective
elements in ‘a position for proper setting action,
regardless of the longitudinal- position of the
individual selective element, each selective ele-
ment is formed with relatively inclined edge 70
portions 220 and 221 at its upper patrt and 222

"and 223 at its lower part, and the longer and

shorter actuators are provided with actuating -
edges in a plane nearer the vertical center of
the pattern wheel than the actuating edges on
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the actuators of intermediate length. If it is de-
sired to move a selective element into either of
its intermediate positions regardless of the posi-
tion from which it may be moved, an actuator
218b may be positioned at one end of the rotary
element and an actuator 218a positioned at the
other end of the rotary element, these being dis-
posed at the top and bottom, or bottom and top,
respectively, depending upon which of the two
intermediate positions it is desired to move the
selective element to. -
Accordingly, movements of the selective ele-
ments from one position to the desired position
may be properly caused by the actuators. ‘
As will be apparent, any desired type of knit-

" ting element in any desired position with respect

to the horizontal may be utilized instead of the
jacks 22m. For instance, a latch needle 224
such as exemplified in Fig. 29 may be utilized.
The construction illustrated is well adapted for

" the provision of stitches of various lengths in the

fabrie, as well as for a variety of other types of
knitting movements. .

Tn Figs. 30 thru 33 there is shown an arrange-
ment for operating spring needles; the mode of
operation, as particularly exemplified, being s_uch
that “interlock fabric” may be produced if de-
sired. In these figures there is shown a needle
cylinder 20z carrying a series of selective ele~
ments 21n similar to the members 27 in Fig. 1,

wheel 33. A lifting cam 45z is provided. The
knitting elements 22z in the present instance
consist of spring or beard needles provided with
butts 225 adapted to be operated on by a stiteh
cam 226. Beard pressers 221, operated by a
cam 228, are adapted to be in place to close the
beards if the needles are retracted by the stitch
cam, but not to close the beards if the needles are
retracted at a later point. The needles are adapt-
ed to receive yarn from a yarn carrier 26n, thru
the medium of sinkers 229, when they are either
in an uppermost or in an intermediate position.
The stitch cam is so disposed that it will operate
on the butts 225 of the needles when the needles
are in an intermediate position, but will permit
the butts to pass above it when the needles are
in the uppermost position. Beyond the stitch cam
at a point such that the beard pressers will not
be operative upon the beards of needles, is a fur-
ther retracting cam 238 which depresses those

needles which are in an uppermost position. Ac-
cordingly, it will be seen that if a needle is in
a lowermost position, it will not receive the yarn;
if the needle is in an intermediate position, it
will receive the yarn and be caused by the stitch
cam and the beard presser to cast a previously
knitted yarn; but if the needle is in an upper-
most position, it will pass the stitch cam and
be retracted by the cam 230 in such manner that

" the previously received yarn will not be cast.

The arrangement is, therefore, adapted for the
production of a wide variety of patterns, and is
also adapted for the production of interlock fabric
by beard needles. To effectuate this it is merely
necessary to have certain needles, for instance,
alternate needles, in a lowermostcposition and
intermediate needles in an uppermost position at
one yarn feed, as shown in the center of Fig. 33,
and to have all these needles in an intermediate
position at the succeeding yarn feed. Claims
directed to constructions such as here exemplified
are included in my co-pending application, Se-
rial No. 758,177, filed December 19, 1934, which is
a continuation in part of the present case.

S

There is also exemplified in connection with
Fig. 30 a form of mechanism adapted for use in
machines of such fine gage that it is impractical
to provide the configurations about the pattern
wheel at a single plane. In this exemplification
alternate ones of the selective elements 21n are
formed with protuberances 29a¢ at a lower point
and the intermediate selective elements 21n are
provided with protuberances 29b at an upper
point. The pattern wheel 337, which is driven
through the medium of an element having a
toothed periphery 357 meshing with the selective
elements, is formed with a row of upper slots 31a
and a row of lower slots 31b, the slots being stag-
gered to correspond with the positioning of the
protuberances 29a¢ and 29b. In each series of
slots there are selectively-disposed actuators 38’
and 38’ of different lengths, certain of the slots
being left without actuators, and the arrangement
of actuators being such that the rockers 21n will
be set in the desired position just as if actuators
on a single plane were used. Claims to construc-
tions such as here exemplified, and to other fea-
tures, are included in my co-pending application,
Serial No. 5,216, filed February 6, 1935, which is a
continuation in part of the present case.

It will be appreciated that the invention in
certain of its aspects is not limited to the use
of a selective element formed with a plurality of
shoulders. For instance, a plurality of stepped
cam surfaces may be utilized to act upon a single
shoulder of the selective element. Mechanism
of this nature is exemplified in Figs. 3¢ thru
37, wherein there is exemplified a needle bed
20p carrying a series of knitting elements 22p
and associated selective elements 21p arranged to
be set selectively by a pattern wheel 33p. Each
selective element is formed with a single shoulder
23i upon which an upper surface 232 of a cam 45p
is adapted to act when the shoulder 231 has been
swung to an outermost position, and upon which
a lower surface 233 of this cam is adapted to
act when the shoulder 231 is in an intermediate
position. The shoulder- 231 will be acted.on by
neither surface when it is in an innermost posi-
tion. Separate cams may be, of course, employed,
if desired. In these figures there is also exempli-
fied a form of pattern wheel in which the actu-
ators, although of the same length, act differently

upon the selective elements, the actuators having-

bent ends which are turned in different direc-
tions, and the selective element being provided
with a properly sloped surface. As efemplified,
the upper disc of the pattern wheel is provided
with a groove 234 and the lower disc with an
opposite groove 235. Actuators 236, each having
a turned end 237 and having & projection 239
are provided at desired points. As . be seen,
if no actuator is provided at a point, ‘the selec-
tive element 27p will be in the position shown
in Fig. 34; if an actuator is in position with its
operative end turned upwardly, the selective ele-
ment will be in the position shown in Fig. 35,
and if the actuator is in position with its opera-
tive end turned ‘downwardly, the selective ele-
ment will be in the position shown in Fig. 26.
A roller 42p is provided for aligning the actuators.
The pattern wheel 33p is driven by a member 34p
having a toothed periphery 35p. In the present
instance, the member 34p fits in a slot 240 in
an annulus 241 which is stationary with respect
to the axis of the pattern wheel and movable
with respect to the needle bed. This annulus
serves as a holding member whereby the rockers
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are held securely within the slots 2ip in the nee-
dle bed.

As above indicated, the knitting element and
the selective element may be unitary, if desired,

" although the provision of separate elements

gives a greater degree of control and, as a rule,
greater permanence of construction. From the
standpoint of simplicity, however, and for other

reasons, it is sometimes desirable to make the.

two elements unitary. An arrangement of this
nature is found in Fig. 38 wherein there is ex-
emplified a needle bed 20q formed with slots 21q.
In each slot there is disposed a member 242 hav-
ing a needle portion 22¢ and a swingable portion
21q providing a sélective element. The members
242 are held in place, and vertical movement of
the latched portion 243 assured, by an annular
spring 244. A pattern wheel 33¢ is arranged to
act on portions 245 of the elements 21q in a de-
sired selective manner, the pattern wheel being
provided with a gear portion 246 meshing with
projections 247 on the cylinder. The: portions
21q are provided with stepped shoulders 248
and 249 adapted to be operated by a cam 45q.
In order to align the portions 21q for operation
by the pattern wheel there is provided a cam
42q within the cylinder acting on an inturned
portion 250 at the lower end of the member 242
prior to the operation of the pattern wheel.” The
members 242 are each provided with bends 251
so that they will be frictionally held in the posi-
tion into which they. are moved in the slots.

‘Claims directed specifically to constructions such

as here exemplified are included in my co-pend-
ing application, Serial No. 8,256 filed February
26, 1935, which is a continuation in part of the
present case; and in my co-pending application,
Serial No. 42,368, filed September 27, 1935, which
is a continuation in part of the latter case..

In Fig. 39 there is exemplified an arrangement
for operating the sinkers in accordance with the
invention. This exemplification includes a nee-
dle bed 207 formed with slots 217 each containing
a sinker 22r. Associated with each sinker is a
selective element 277 adapted to be set by a pat-
tern wheel 33r and to be operated upon selec-
tively by a cam 45r. Gearing 35r and an align-
ing roller 42r are provided.

In certain instances it is desirable to avoid
inaccuracies by providing means for compen-
sating for irregularities in the circumference of
a needle cylinder. In Figs. 40 and 41 there is
shown such an arrangement. As exemplified,
this comprises a needle cylinder’ 20s carrying
knitting elements 22s and also selective elements

27s adapted to be set by a pattern wheel 33s,

and to be operated on by a cam 45s. The pattern
wheel 33s is mounted in the present instance on
an arm 252 pivoted at 253. Also pivoted at 253
is an arm 254 carrying a spacer roller 255 which
is pressed constantly against the periphery of
the cylinder by a spring 256. The arm 252 is
held in a given position from the arm 254 by
means of a set screw 257 and the spring 258.
Accordingly, any variations in the! periphery of
the cylinder will be compensated; for by the
pattern wheel positioning. In the present in-
stance also, the selective elements 27s are pro-
vided with outwardly-extending turned-over
arms 259 upon which they pivot, and which hold
them in a fixed position with respect.to the pe-
riphery of the cylinder. Accordingly, if a bulge
in the cylinder coccurs at one side of the ma-
chine, both the selective elements 27s and the
pattern wheel 33s will be at a somewhat greater

5,025, 468
distance from the axis than the selective ele- -

ments and the pattern whéel in other positions,
but the pattern wheel and the selective elements
will at all times be at the same position with
respect to each other. A spring-pressed member
260 moving below the pattern wheel is provided
to hold the selective elements firmly against the

- periphery of the cylinder as the pattern wheel

5

is passing, and guide annuli 261 are provided to .
retain the selective elements in the slots 21s in 10

the cylinder. ’

Tt is not essential that the pattern wheel be
formed with individually removable actuators.
It has been found that in many instances, as

where a considerable number of various stock 15

" patterns are to be produced, it is advantageous to

utilize pre-formed discs which may be pressed or
stamped from metal, fibre, or other suitable ma-
terial, to provide configurations for the pattern
wheel.

embodying this feature. .A needle cylinder 20¢

-carries selective elements 2T{ arranged to be set

by a pattern wheel 33 mounted on an annulus
30f. The annulus 30 and the cylinder are mount-

In Fig. 42 there is shown an arrangement 20

ed for relative movement about the axis of the 25

cylinder. The pattern wheel 33¢ includes a rotat-
ably-mounted member 262 on a shaft 263. A
pre-formed disc 264 having in the present in-
stance three types of configurations, as shown

at 265, 266 and 267, is removably held upon the 30

member 262 by a disc 268 held in place by screws
269, 'The disc 264 may be stamped out of metal

-or otherwise suitably formed. Desirably, a sec-.

ond disc 270 having a toothed periphery 271 is
provided for driving the pattern wheel.
270 may be suitably held in place against the
lower surface of the member 262 by means of a
lower member 212 into which the screws 269 ex-
tend. As will be apparent all that is necessary

This disc 35

for a change of pattern is to remove the screws 40

" 269 and to lift off the disc 264 and then to replace

this disc with another disc having a different
series of configurations stamped therefrom. As
will be apparent such discs formed with two,
three, four or more types of configurations may
be provided, depending upon the type of machine
in which they are used. = .

_ While in instances where simplicity is desired
the preferred embodlments of the invention are
found in mechanism. wherein selective elements
are operated by a rotating pattern element where-

‘in the actuators - are permanently in place

throughout the-knitting of a single piece of. fab-
ric, or wherein the setting of the actuators is
controlled by means which move with the rotat-
ing element relatively to the needle bed; the in-

vention is also adapted for embodiment in mech-
anism wherein the rotating pattern element con-
sists of a pattern drum, the setting of the actu-

ators of which is controlled by a pattern web 5

mounted on a stationary support at a remote
point. One form of construction is illustrated in
Figs. 44 thru 53. It is to be noted that Fig. 53
shows mechanism beyond the left-hand ¢nd of
Fig. 44. As exemplified, the construction com-
prises a stationary needle cylinder 300 carrying
about its periphery a series of latch needles 20/
each formed at its lower end with a pivot point

3062 on which is swingingly mounted a selective 79 -

element 303, which may be of the character shown :

in my .said co-pending application Serial No.
680,168. Each selective element carries at its
upper end an outwardly-extending lug 304 be-

neath which one end of a sliding lever 305, fric- 76
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- tionally mounied within a slot 386, is adapted to

be moved. The slot 306 is formed in o piece 307
which is stationary with respect to the needle
cylinder. Revolubly mounted with respect to the

. needle cylinder is an annulus 308 carrying a pat-

tern drum-309 and also carrying yarn feeds (not
shown) and a guide 310 for sinkers 3i1.
Mounted at a point remote from the cylinder

‘on a stationary base is a roller 312 (Fig. 51) car-
rying a pattern web 313. The roller is arranged’
to have a suitably-timed stepped motion imparted
to it by any suitable mechanism, as for instance .

& pattern chain, and the web is formed with a
series of pattern indicia 314. These indicia are
made up of large holes 315, small holes 316 and
solid spaces 317 selectively arranged. The roller
312 is formed with hollows 38 beneath each point
where & hole might appear in the web. - Above
the cylinder are a series of pickers 318, pivoted at
320, and normally pressed downwardly by a
spring 321. The operating end of each picker is
formed with a projection 322, the lower end 323 of
which is smaller than the body of the projection.
The projection is of such size that it passes
through the holes 315, but that only the lower end
323 thereof will pass through the holes 316. A
suitable cam member 324 is arranged to press the
free end of each picker downwardly each time
the web is to be moved. Transmitter members
325 pivoted at 326 and formed with stepped shoul-
ders 327, 328 and 329 at its upper end are ar-
ranged to contact the free ends of the individual
pickers when their free ends are respectively in
& lower, an intermediate, and an upward posi-
tion. The lower end of each member 325 em-
braces a resilient rod or heavy wire 330 and is
held between a head 331 fixed on the rod and a
washer 332 pressed by a spring 333. The free end

‘of each rod is fastened to a slider 334 mounted in

one of a series of parallel slots in a stationary
support 335. .

Each slider 334 carries a butt 336 having an ex-
tension 337 and there is provided on the mem-
ber 308 a plurality of cams for amplifying the
movements of the slider 334. These cams com-
prise a cam 338 operativé on the butt portions
331 to move the sliders to “casting position” when
they have been moved fully to the left by the
member 325, and a cam 339 acting on the butt
portion 337 to move the sliders to “tucking posi-
tion” when they have been moved partially to
the left by the member 325. Those of the sliders
334 which have been moved to the right remain
in that position and are guided between the cam
339 and an aligning cam 340. An aligning cam

341 is also provided. The sliders 334 continue -

to the right as indicated in Fig. 44, and are formed
with upward projections 342 disposed under g, por-
tion of the pattern drum 309 and arranged to op-
erate upon selective members 343 pivotally car-
ried on elements 344 which are slidably mounted
in longitudinal slots 345 in the drum. As will
be seen, if the slider 334 is at the right, the mem-
ber 343 will be swung in a counter-clockwise po-
sition; if the slider is at the left, the member 343

‘will be swung in a clockwise position, and if the

slider is in' “tucking position”, the member 343
will be moved into an intermediate position; such
movements occurring unless the member 343 is
already in position indicated. The support 335
carries a sufficient number of sliders 334, so that
each of the members 343 on the drum will be set
once in the revolution of the drum ahout the nee-
dle cylinder. If desired, several series of sliders
may be provided at different points about the nee-

dle cylinders, or the drui may be controlled by
sliders arranged about the entire periphery of the
needle cylinder; but ordinarily a single setting of
the drum in each revolution is sufficient, and after
the setting of the sliders will be changed only g
after several revolutions. As will be seen, the
members 343 are formed with shoulders 346 and
347 at one end and with shoulders 348 and 349
at the other end, and there are provided upon the
drum cams 356 and 35f carried on an arm 352 19
which revolves with the drum but does not ro-
tate therewith, for acting on the shoulders at
either end of the meimber 343 similarly to the ac-
tion of the cams 45f and 60 on the element 27f
in Fig. 9. The rotation of the pattern drum 308 15
is assured by gearing 353 on the drum meshing
with gearing 354 on the annulus 308. Each slid-
able element 344 c¢n the drum carries an actua-
tor 355 formed with a series of downward pro-
tuberances 356 and 357, and the lever 305 is 20
formed with a cooperating upward protuberance
358. The protuberance 358 is so positioned that

" when a selective member 343 has been swuhg in

a counter-clockwise direction and is consequently
moved to the right by the cam 3598, the projection ¢3
356 will press downwardly on the protuberance-
358 and will swing the lever 305 all the way down.
‘When the member 343 is in an intermediate posi-
tion and is centered by the cams 350 and 351
acting on the shoulders 347 and 348, the projec- -
tion 357 which extends only part way down will
act on the protuberance 398 to swing the lever
305 partially down. When the member 343 has

p-]
-

“been swung to a position wherein the cam 354

acts against the shoulder 348 to move the selec- 35
tive member fully to the left, the member 355
will clear the protuberance 358 and accordingly
will not swing the lever 305 down. A cam 359
acting in advance of the drum serves to move
the levers to the left before the passage of the .
drum. A cam 3860, acting after the passage of
the drum, serves to move fully to the right those
levers whose protuberances are fully up, and a
cam 361 serves to move partially to the right those
levers whose protuberances are part way down.
A cam 362 serves to align the selective elements
303, and a cam 363 acts selectively 'to advance
these elements 303 depending upon the position
in which they are swung, this-action being. like
that of action of the cams 45, &45¢, 457, etc.. As )
will be seen, therefore, once the members 343

have been set and positioned by the cams 350

and 351, a pattern arrangement of the members

355 is provided which will repeat itself unless

the setting of the members 343 is altered. Ac- I3

-

-t

e

_cordingly, in an arrangement wherein the num-

ber of sliders 334 corresponds to the number of
selective members 343, a given pattern may be
repeated in stripes about the periphery of a pee- .
dle cylinder. As will also be seen the projections €)
342 are long enough so that the proper setting
of - the selective members 343 will be caused, re-
gardless of the longitudinal position of the mem-

“ber 344, :

It will accordingly be apparent that the inven- ¢3
tion provides highly advantageous machines for
the efficient and effective production of knitted
fabrics embodying a wide variety of complicated
designs. ] : i .

Since certain changes in carrying out the above 70
method and in the constructions set forth, which
embody the invention may be made without de-
parting from its scope, it is intended that all mat-
ter contained in the above description or shown
in the accompanying drawings shall be inter-
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preted as illustrative and not in a limiting sense.

It is also to be understood that the following
claims are intended to cover all of the generic
and specific features of the invention herein de-
scribed, and all statements of the scope of the
invention which as a matter of language might
be said to fall therebetween.

Having described my invention, what I claim

. as new and desire to secure by Letters Patent is:

10

E

1. A knitting machine comprising a bed, a
series of slots in said bed, knitting-element and
selective-element means individual to said slots
and each having a rortion formed with a plu-
rality of cam-engaging surfaces facing in sub-

stantially the same direction, actuator mecha- -

nism, said actuator mechanism and said bed
being mounted for relative movement, cam

. means forming a part of said actuator mecha-

nism and adapted selectively to act on said por-
tions in accordance with the setting thereof to
cause the first-mentioned means to be in various
ones of a multiplicity of positions long:tudinally
of said slots, and a rotatable element forming a

part of said actuator ‘mechanism and providing -

about its periphery a series of configurations of

a multiplicity of types for effectuating a selec-

tive setting of said portions in a multiplicity of
different positions laterally of said slots.

2. A knitting machine compr.sing a bed, a
series of slots in said bed, a series of knitting ele-

ments carried in said slots and movable longitu-

. dinally thereof, a series of selective elements in-

40

dividual to said knitting elements carried in.said
slots and formed with a plurality of cam-engag-
ing surfaces facing in substant:ally the same
direction, said selective elements being adapted
when moved longitudinally of the slots to impart
longitudinal movement to said knitting elements

under gi.ven conditions, actuator mechanism, said-

actuator mechanism and said bed being mounted
for relative movement, cam means forming a

" part of said actuator mechanism and adapted se-

60

lectively to.act on the various selective elements

-in accordance with the setting thereof to cause

them to be in a given one of a multiplicity of
positions longitudinally of said slots, and a ro-
tatable elemex}t forming a part of said actuator
mechanism and providing about its periphery a
series of configurat’ons of a multiplicity of types
for effectuating a selective setting of said setting
elements in a multiplicity of different positions
laterally of said slots. i

3. A knitting machine comprising a bed, a
series of slots in said bed, knitting-element and
selective-element means individual to said slots,
actuator mechanism, ssaid actuator mechanism
and said bed be:ng mounted for relative move-
ment, means forming a part of said actuator
mechanism and adapted selectively to act on a
portion of the various first-mentioned means in
accordance with the setting thereof to cause said
first-mentioned means to be in various ones of a
multiplicity of positions longitudinally of said
slots, a rotatable element forming a part of said
actuator mechanism and providin%,about its pe-
riphery a series of configurations of a multiplic-
ity of types for effectuating a selective setting of
said portions in a multiplicity of different posi-
tions laterally of said slots, and means for effec-
tuating a re-setting of said portions when de-
sired, said last-mentioned means being arranged
for operation after the operation of said rotat-

able element and before the operation of said.

means for effectuating longitudinal movement.
4. A knitting machine comprising a. bed, a

-selective-element means individual to said slots,

8,025,463

series of slots in said bed, knitting-element and
selective-element means individual to said slots,
actuator mechanism, said actuator mechanism
and said bed being mounted for relative move-
ment, means forming a part of said actuator 5
mechanism and adapted selectively to act on a
portion of the various first-mentioned means in
accordance with the setting thereof to cause said
first-mentioned means to be in various ones of
a multiplicity of positions longitudinally of said
slots, a rotatable element forming a part of said
actuator mechanism and providing about its pe-
riphery a series of conflgurations of a multiplic-
ity of types for effectuating a selective setting
of said portions in a multiplicity of different po-
sitions laterally of said slots, and means for im-
parting a uniform setting to all of said portions
when desired, said last-mentioned means being
arranged for operation after the ‘operation of
said rotatable element and before the operation g0
of said means for effectuating longitudinal
movement. . :
5. A knitting machine comprising a bed, &
series of slots in said bed, knitting-element and -
selective-element means individual to said slots, 25
actuator mechanism, said actuator mechanism

_and said bed being mounted for relative move-

ment, means forming a part of said actuator

‘mechanism and adapted selectively to act on &

portion of the various first-mentioned means in
accordance with the setting thereof to cause said
first-mentioned. means to be in various ones of
a multiplicity of positions longitudinally of said
slots, a rotatable element forming a part of sald
actuator mechanism -and ‘providing about its pe-
riphery & series of confizurations of a multiplic~
ity of types for effectuating a selective setting
of said portions in a multiplicity of different posi-
tions laterally of said slots, and means for im-
parting to said portions when desired. a setting 40-
wherein alternate ones thereof are in one posi~
tion and wherein intermediate ones thercof are
in another position, said last-mentioned means
being arranged for operation after the operation
of said rotatable element and before the opera-
tion of said means for effectuating longitudinal
movement. '

6. A knitting machine comprising a bed, a
series of slots in said bed, knitting-element and

30 .

35

45

50
actuator mechanism, said actuator mechanism
and said bed being mounted for relative move-
ment, méans forming a part of said actuator
mechanism and adapted selectively to act on a
portion of the various first-mentioned means in
accordance with the setting thereof to cause said
first-mentioned means to be in various ones of a
multiplicity of positions longitud'nally of said
slots, a rotatable element forming a part of said
actuator mechanism and providing about its pe-
riphery a series of configurations of a multipl'c-
ity of types for effectuating a selective setting of
said portions in a multiplicity of different posi-
tions laterally of said slots, means for effectuat-
ing a re-setting of sald portions when desired,.
said last-mentioned means being arranged for
operation after the operation of said rotatable
element and before the operation of said means
for effectuating longitudinal movement, and pat-
tern-controlled mechanism for controlling the
cperation of said re-setting means. .

7. A knitting machine comprising a bed, a
series of slots in said bed, knitting-element and

55
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- splective-element means individual to said slots

and each having & portion formed with a plurality '
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of cam-engaging surfaces facing in substantially
the same direction, actuator mechanism, said

actuator mechanism and said bed being mounted

for relative movement, means forming a part of
said actuator mechanism and adapted selectively
to act on said portions in.accordance with the
setting thereof to cause said first-mentioned
means to be in various ones of a multiplicity of

_ positions longitudinally of said slots, and a pat-

tern wheel forming a part of said actuator mech-
anism and providing about its periphery a series

of configurations spaced correspondingly to the.

spacing of said slots and arranged for effectuating
a selective setting of said selective-element por-
tions in a multiplicity of different positions later-
ally of said slots.

8.-A knitting machine comprising a bed, a
series of slots in said bed, knitting-element and

. selective-e'ement means individual to said slots,

actuator mechanism, said actuator mechanism
and said bed being mounted for relative move-
ment, means forming a part of said actuator

mechanism and adapted selectively to act on a.

portion of the various first-mentioned means in
accordance with the setting thereof to cause.said
first-mentioned means to be in various ones of z

multiplicity of positiens longitudinally -of said .

slots, a rotatable element forming a part of said
actuator mechanism and providing about its pe-
riphery a series of configurations of a multiplicity
of types for effectuating a selective setting of said
portions in a multiplicity of different positions
laterally of said slots, and pattern-controlled
mechanism operative from time to time in the op-
eration of the machine for causing a series of
configurations of different effect to be provided.

9. A knitting machine comprising a bed, a
series of slots in said bed, knitting-element and
selective-element means individual to said slots,
actuator mechanism, said actuator mechanism
and said bed being mounted for relative move-
ment, means forming a part of said actuator
mechanism and adapted selectively to act on a
perticn of the various first-mentioned means in
accordance with the setting thereof to cause said
first-mentioned means to be in various ones of a
multiplicity of positions longitudinally of said
slots, and a rotatable element forming a part of
said actuator mechanism and providing about its
periphery a series of configurations of a multi-
plicity of types for effectuating a selective setting
of said portiens in a multiplicity of different po-
sitions laterally of said slots, said rotatable ele-
ment comprising a series of conficuration-pro-
viding elements each having variously arranged
configuration-controlling surfaces at a plurality
of planes and selectively-operable means acting
against the surfaces in one or another of said
planes to control the character of said configura-
tions.

10. A circular knitting machine comprising a
needle cylinder formed with a series of generally
axial slots about its periphery, knitting element
and selective-element means individual to said
slots and each having a portion formed with a plu-
rality of cam-engaging surfaces facing in sub-
stantially’ the same direction and being similar
one to another, actuator mechanism revoluble
about said cylinder, cam means forming a part of
said actuator mechanism and adapted selectively
to act on said portions in accordance with the set-
ting thereof to cause them to be in various ones
of a multiplicity of positions longitudinally .of
said slots, and a rotatable element forming a
part of said actuator mechanism and formed

13
abouf its periphery with a series of configurations
arranged in a multiplicity of positions for eftectu-

ating a selective setting of said portions in a mul- '

tiplicity of different positions.

11. A circw'ar knitting machine comprising a
needle cylinder formed with a series of generally
axial slots about its periphery, needle-element
and selective-element means individual to said
slots, actuator mechanism revoluble about said
cylinder, means forming a part of said actuator
mechanism and adapted selectively to act on the
various first-mentioned means in accordance with
the setting of a portion thereof to cause them to
be in various ones of a multiplicity of positions
Iongitudinally of said slots, a rotatable element
forming a part of said actuator mechanism and
formed about its periphery with a series of con-
figurations arranged in a multiplicity of positions
for effectuating a selective setting of said selec-
tive-element portions in a multiplicity of differ-
ent positions, means for selectively re-setting the
first-mentioned means so that all of them are in
one position, or so that all of them are in another
position, or so that alternate ones are in one of
said positions, and intermediate ones are in still
another position, said means being arranged to
operate intermediate the operation of said rotat-
able element and said means for effectuating
Pongitudinal movement, and means for causing
said re-setting means to operate in different ones
of said ways at different times when a re-settmg
operation is desirable.

'12. A circular knitting machine comprising a
needle cylinder formed with a plurality of gen-
erally axial slots about its periphery, a series of
latch needles longitudinally movable in said slots,

. & series of swingable members in said slots be-

yond the end of the needles remote from the
latches, said swingable members being formed
with a plurality of cam-engaging surfaces facing
in substantially the same direction and being
adapted to be swung into any of a multiplicity
of positions, cam means adapted to pass said
swingable membérs when in one of said posi-
tions and to engage one or another of said cam-
engaging surfaces to move the swingable mem-
bers.and the needles with them to different lon-
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gitudinal extents when in others of said posi- .

tions, an actuator unit revoluble about said
cylinder and carrying a member rotatable dur-
ing such revolution, the periphery of said riem-
ber being formed with means individual to
said swingable members for passing the same or
acting on the same to cause the same to be in a
particular one of said multiplicity of positions
after the passage of said rotatable member.

13. A rotatable pattern member adapted for
use in a knitting machine and formed with a
plurality of evenly-spaced radial slots at its pe-
riphery, a non-rotating portion of said pattern
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member providing a closed cam track arranged.

to have an outward bend at one side of the pat-
tern member, and a plurality of actuator mem-
bers selectively disposed in said slots and engag-
ing the inside and outside of said track so that
they will be projected and retracted as the ro-
tation of the pattern member brings them to-
ward said side.

14. In a knitting machine, a needle bed formed
with a series of slots,selectively-movableelements
carried in said slots, a pattern: wheel geared to
said needle bed and formed with'a plurality of ra-
dial slots at its periphery, a non-rotating por-
tion of said pattern wheel providing a closed cam

track arranged to have an outward bend adja-
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cent said needle bed, and a plurality of actuator
members selectively disposed in a portion of said
radial slots and having a plurality of different
extents and engaging the inside and outside of

“said track so that they will be projected and re-
‘tracted as the rotation of the pattern member

brings them into slots in said needle bed.

15. A knitting machine comprising.a bed; a
series of swingable selective elements arranged
along said bed; knitting-element means asso-
ciated with individual selective elements; actu-
ator mechanism, said actuator mechanism and
said bed being mounted for relative movement;
cam means forming a part of said actuator mech-
anism and adapted to act on portions of selective
elements at’'a given position with respect to said
bed: said selective elements being formed with
a plurality of shoulders adapted to be selectively
moved into said position by a setting operation;
and means also forming a part of said actuator
mechanism for selectively setting the various se-

lective elements, so that certain of them will have

no shoulders in said position, so that others will
have one of said shoulders in said position, and
so that others will have another of said shoulders
in said position. ‘

16. A knitting machine comprising a bed, a
series of slots in said bed, knitting-element and
selective-element means individual to the slots
of said series and each having a portion formed
with a plurality of cam-engaging surfaces facing
in substantially the same direction, the means
individual to one slot being similar to the means
individual to the other slots, actuator mecha-
nism, said actuator mechanism and said bed be-

ing mounted for relative movement, cam means

forming a part of said actuator mechanism and
adapted selectively to act on said portions in ac-
cordance with the setting thereof to cause said
portions to be in various ones of a multiplicity
of positions longitudinally of said slots, and a
rotatable element forming a part of said dctuator
mechanism and providing about its periphery ac-
tuator portions so arranged and spaced that after
the passage of said rotary element the portions
of the first mentioned means will be in a multi-
plicity of different positions laterally of said slots.

17. A knitting machine comprising a bed, a
series of slots in said bed, knitting-element and
selective-element means individual to the slots
of said series and each having a portion formed
with a plurality of cam-engaging surfaces facing
in' substantially the same direction, the means
individual to one slot being similar to the means
individual to the other slots, actuator mecha-
nism, said actuator mechanism and said bed be-
ing mounted for relative movement, cam means
forming a part of said actuator mechanism and
adapted selectively to act on said portions in ac-
cordance with the setting thereof to cause said
portions to be in various ones of a multiplicity
of positions longitudinally of said slots, and a
rotatable element forming a part of said actu-
ator mechanism and providing about its periph-
ery actuator portions so arranged and spaced that
after the passage of said rotary element the por-
tions of the first mentioned means will be in a
multiplicity of different positions laterally of said
slots, said selectively acting cam means being
spaced from said rotary: element in the direction
of said relative movement. ‘

18. A rotatable pattern member adapted for
use in a: knitting machine and formed with a
series of generally radial slots about its periph-
ery, actuator elements of a plurality of different
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characters selectively disposed in said slots, and -

non-rotating means on said pattern member to

-project said actuator elemenis in a given direc-

tion as they reach an actuating position ‘during
the rotation of said pattern member.

19. A rotatable pattern member for use in a
knitting machine and having a number of actu-
ator-receiving portions arranged thereabout, ac-
tuator elements selectively arranged in said por-
tions, each of certain of said actuator elements
being so arranged as to impart a setting move-
ment of one character to a part of a knitting
mechanism, and each of other of said actuator
elements being arranged to impart a setting
movement of another character to a part of a
knitt:ng mechanism, the arrangement being such
that at certain of said actuator-receiving por-
tions there will be no actuator adapted to impart
a setting movement to a part of & knitting mech-
anism, and mutually abutting means on said pat-
tern wheel and on said actuator elements to as-
sure that each of said certain of said actuator
clements will be arranged for similar action and
that each of said other of said actuator elements
will be arranged for similar action, said mutu-
ally abutting means including mnon-rotating
means on said pattern member to project said
actuator elements in a given direction as they
reach an actuating position during the rotation
of said pattern member.

20. A rotatable pattern member for use in a
knitting machine and formed to provide a plu-
rality of -actuator-receiving portions at points
adapted to be juxtaposed with a series of actuable
elements during the rotation of the member, and
having ‘selectively disposed in said actuator-re-
ceiving portions actuator elements projecting in
a plurality of different manners and adapted to
selectively move. the actuable elements ic a di-
rection generally radial of the pattern member
to impart a selective setting to the actuable ele-
ments, an actuator element projecting in. one
manner being disposed at each of certain of said
actuator-receiving portions, an actuator element
projecting in another manner being disposed at
each of other of said actuator-receiving portions,
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and still other of said actuator-receiving por-

tions having disposed thereat neither an actuator
element projecting in said one manner nor an ac-
tuator element projecting in said other manner,
and said certain of said actuator-receiving por-
tions and said other of ‘said actuator-receiving
portions and said still other of said actuator-re-
ceiving portions being disposed in various rela-
tionships one to ancther to provide a varied ar-
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rangement of actuator elements whereby design

formations may be obtained.

21. A rotatable pattern member for use in a

knitting machine and formed to provide a plu-
rality of actuator-receiving portions at points
adapted to be juxtaposed with a series of ac-
tuable elements during the rotation of the mem-
ber, and having selectively disposed in said actu-
ator-receiving portions actuator elements pro-
jecting in a plurality of different manners and
adapted to selectively move the actuable elements
in a direction generally radial of the pattern
member to impart a selective setting to the actu-
able elements, an actuator element projecting in
one manner being disposed at each of certain
of said actuator-receiving portions, an actuator
element projecting in ancther manner being dis-
posed at each of other of said actuator-receiving
portions, and still other of said actuator-receiv-

ing portions having disposed thereat neither an 75,
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- actuator element projecting in said one manner
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"~ ment of actuator elements whereby des’gn for--

nor an actuator element projecting in said other
manner, and-said certain of said actuator-receiv-
ing portions and said other of said actuator-re-
ceiving portions and said still other of said-actu-
ator-recelving portions being disposed in various
relationships one to another to provide a varied
arrangement of actuator elements whereby de-
sign formations may be obtained, and non-rotat-
ing means on said pattern member to project said

actuator elements in a given direction as they -

reach a given position during the rotation of said
pattern member. )

22. A rotatable pattern member for use in a
knitting machine and formed to provide a plu-
rality of actuator-receiving portions at points
adapted to be juxtaposed with a series of actu-
able elements during the rotation of the mem-
ber, and having selectively disposed in said ac-
tuator-receiving portions actuator elements pro-
jecting in a plurality of different manners and
adapted to selectively move the actuable elements
in a direction generally radial of the pattern
member to impart a selective setting to the actu-
able elements, an actuator element projecting in
one manner being disposed at each of certain of
said actuator-receiving portions, an actuator ele-
ment projecting in another manner being dis-
posed at each of other of said actuator-receiving
portions, and still other of said actuator-receiving
portions having no actuator element disposed
thereat,and said certain of said actuator-receiving
portions and said other of said actuator-receiving
portions and said still other of said actuator-re-

- ceiving portions being disposed in various rela-

tlonships one to another to provide 2 varied ar-
rangement of actuator elements whereby design
formations may be obtained. _ -

23. A rotatable pattern member for use in a
knitting machine and formed to provide a plu-
rality of actuator-receiving portions at points
adapted to be juxtaposed with a series of actu-
able elements during the rotation of the member,
and having selectively disposed in said actuator-
receiving portons actuator elements projecting
in a plurality of different manners and adapted
to selectively move the actuable elements in a

direction generally radial of the pattern member |

to impart a selective setting to the actuable ele-

ments, an actuator element projecting in one

manner being disposed at each of certain of sa‘d

. actuator-receiving portions, an actuator element

projecting in another manner being disposed at
each of other of said actuator-receiving portions,
and an actuator element projecting in still an-
other manner being disposed at each of stiil
other of said actuator-receiving portions, and
said certain of said actuator-receiving portions
and said other of said actuator-receiving por-
tions and said still other of said actuator-receiv-
ing portions being disposed in various relation-
ships one to another to provide a varied arrange-

mations may be obtained.

24. A rotatable pattern member for use in a
knitting machine and formed to provide a plu-
rality of actuator-receiving portions at points
adapted to be juxtaposed with a series of actuable
elements during. the rotation of the member,
and having selectively disposed in sa'd actuator-
receiving portions actuator elements projecting
in a plurality of different manners and adapted
to selectively move the actuable elements in a
direction generally radial of the pattern member
to impart a selective setting to the actuable ele-
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ments, an actuator element of one length beihg
disposed at each of certain of said actuator-re-

-ceiving portions, actuator elements of another

length being disposed at each of other of said
actuator-receiving portions, and still other of 5
said actuator-receiving portions having disposed
thereat actuator clements of neither of said.

“lengths, and said certain of said actuator-re-

ceiving portions and said other of said actuator-
receiving portions and said still other of said 10
actuator-réceiving portions being disposed in
various relationships one.to another to provide
a varied arrangement of actuator elements where-
by design formations may be obtained. .

25. A rotatable- pattern member adapted for 15
use in a knitting machine and comprising actua-
tor-receiving means and actuator means, sa.d
actuator-receiving means being adapted to re-
ceive a number of actuator elements at evenly
spaced points about the periphery of the rotatable 2
pattern member, and sa‘d actuator means com-
prising a number of similar actuator elemerits
selectively disposed in said positions, one of said
means being formed with actuator-retaining por-
tions at one position thereon, and the other of 25 -
said means being formed with actuator-retaining -
portions at a plurality of positions thereon and
each adapted for cooperation with the actuator-
retaining portion on the said one of said means
so that the outer ends of said actuator elements 30
wil extend a plurality of different effective dis-
tances from the periphery of a pattern member
depending upon the manner in which each ac-
tuator element is placed in the pattern member,
actuator elements extending one effective dis- 35
tance being adapted to Impart a setting move-
ment of one character to g part of a knitting
mechanism and actuator elements extending an-

other effective distance being adapted to impart

& setting movement of another character to a 49
part of a knitting mechanism.

26. A rotatable pattern member adapted for
use in & knitting machine and comprising actua-
tor-receiving means snd actuator means, said
actuator-receiving means being adapted to re- 'E
ceive'a number of actuator elements at evenly
spaced points about the periphery of the rotat-
able pattern member, and said actuator means
comprising a number of similar actuator ele-
ments selectively disposed in said positions, one 50
of said means being formed with actuator-retain-
ing portions af one position thereon, and the
other of said means being formed with actuator-

_retaining portions at g plurality of. positions

thereon and each adapted for cooperation with 55
the actuator-retaining portion on the said one’
of said means so that the ocuter ends of sa'd
actuator elements will extend a plurality of dif-
fefent effective distances from the periphery of

. & paftern member depending upon the manner gg

in which each actuator element is placed in the -
pattern member, actuator. elements extending
one effective distance being adapted to impart

a setting movement of one character to a part
of a knitting-mechanism and actuator elements g5
extending another effective distance being
adapted to impart a setting movement of an-
other character to a part of a knitting mecha--
nism, and an actuator element extending said
one effective distance being -disposed at. each of ¢
certain of said evenly spaced points, and an ac-
tuator element extend ng said other effective
distance being disposed at each of other of said
evenly spaced points, and still other of said
evenly spaced points having disposed thereat ys -
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neither an actuator element extending said one
effective distance nor an actuator element ex-

. tending said other effective distance.

10

. shoulders in said position, so that others will.

30

27. A knitting machine comprising” a bed, &
series of .swingable selective elements arranged
along ‘sald bed, knitting-element means asso-
ciated with individual selective elements, actuator

“mechanism, said actuator mechanism and said

bed being mounted for relative movement, cam
means forming a part of said actuator mecha-
nism and adapted to act on portions of selective
elements at a given position with respect to said
bed, said selective elemenits being formed with
a plurality of shoulders adapted to be selectively
moved into said position by a setting operation,
means also forming a part of said actuator mech-
anism for selectively setting the various. selective
elements, so that certain of them will have no

have one of said shoulders in. said position, and

so that others will have another of said shoulders’

in said position, and means for effectuating a
re-setting of said selective elements when de-
sired, the last mentioned means being. arranged
for operation after the operation of the setting
means and before the operation of the cam
means. . :

" 928. A knitting machine comprising a bed, &
series of swingable selective elements arranged
along said bed, knitting element means associated
with individual selective elements, actuator
mechanism, said actuator mechanism and said
bed being mounted for relative movement, cam
means forming a part of said actuator mechanism
and adapted {o act on portions of selective ele~
ments at a given position with respect to said bed,
said selective elements being formed with a plu-
rality of shoulders adapted tqbe selectively moved

" into said position by a setting operation, means
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"also forming a part of said actuator mechanism

tor selectively setting the various selective ele-
ments, so that certain of them will have no
shoulders in said position, so that others will
have one of said shoulders in said position, and so
that others will have another of said shoulders
in said position, said setting means comprising

' a rotatable pattern member formed to provide
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a plurality of actuator-receiving portions adapted
to be juxtaposed with said selective means as the
pattern member rotates during said relative

movement and having selectively disposed in said

actuator-receiving. portions actuator elements

projecting in a plurality of different manners and

adapted to selectively move the selective . ele-
ments in a direction generally radial of the
pattern members to impart said selective setting
thereto, an actuator element projecting in one
manner being disposed at each of certain of said
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actuator-receiving  portions, an actuator ele-
ment projecting in another manner being dis-
posed at each of other of said actuator-receiving
portions, and still other of said actuator-receiving
portions having disposed thereat neither an ac- 5

tuator element projecting in said one manner nor

-an actuafor element projecting in said other man-

ner, and said certain of said actuator-receiving
portions-and said other of said actuator-receiv-
ing portions and said still other of said actuator-
receiving portions being disposed in various rela-
tionships one to another to provide a varied ar-
rangement of actuator elements whereby design
formations may be obtained.

29. A knitting. machine comprising a bed, a 15
series of slots in said bed, knitting-element and
selective-element means individual to said slots,
actuator mechanism, said actuator mechanism
and said bed being mounted for relative move-

ment, cam means forming a part of said actuator 20-

mechanism and adapted selectively to act on por-
tions of the ﬁrst-mentioned means in accordance
with the setting thereof to cause the first-men-
tioned means to be in various ones of a multiplicity

of positions longitudinally of said slots, and a 25

rotatable pattern member forming a part of said
actuator mechanism and providing about its
periphery a series of configurations of a multi-
plicity of types for effectuating a selective setting

of said portions in a multiplicity of different posi- 30

tions laterally of said slots, said rotatable pattern
member being formed to provide a plurality of
actuator-receiving portions at points adapted to
be juxtaposed with the first-mentioned means

during the rotation of the member, and having 35

selectively disposed in said actuator-receiving
portions actuator elements projecting in a plu-
rality of different manners and adapted to se-
lectively move the actuable elements in a direc-

tion generally radial of the pattern member 10 40

impart a selective setting to said portions of the
first-mentioned means, an actuator element pro-
jecting in one manner being disposed at each of
certain of said actuator-receiving portions, an
actuator element\project'ing in another manner 45
being disposed at each of other of said actuator-
receiving portions, and still other of said ac-
tuator-receiving portions having disposed thereat
neither an actuator element projecting in said

one manner nor an actuator elément projecting 80 .-

in said other manner, and said certain of said
actuator-receiving portions and said other of said
actuator-receiving portions and said still other of
said actuator-receiving portions being disposed in
various relationships one to another to provide
a varled arrangement of actuator elements
whereby design formations may be .obtained. -
< . VINCENT LLOMBARDI.
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