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1

The present invention relates to improvements
in the manufacture of hosiery, and more particu-
larly to a full-fashioned hosiery blank having
a novel and improved heel structure, and to a
novel method and machine for knitting the same.

Many efforts have been made to produce a
fashioned knitted hosiery blank of improved con-
struction to cause the stocking and more par-
ticularly the ankle, heel and instep portions to
fit more perfectly the human foot, which could be
knitted on available flat full-fashioned type hos-
iery machines, and which would eliminate certain
objectional features of the standard type fuil-
fashioned hosiery blank with square heel sections
and ravel end course to be joined fogether by
looping to close the heel. The fashioned hosiery
blank of the present invention is knitted with
true heels, that is, heels which are formed while
substantially no knitting is taking place over the
instep of the fabric. While heel structures and
methods have been devised for knitting combi-
nation foot and leg hosiery blanks having true
heels which attempt to achieve to a greater
or less extent the precise shape and style of the
so-called full-fashioned stocking, such attempts
have thus far failed to produce a hosiery blank
which is simple in construction or of the proper
shape, or which it is practical to produce on exist-
ing machines without adding prohibitively to
the complication and cost thereof. While full-
fashioned hosiery machines have been manufac-
tured which are adapted for knitting combina-
tion foot and leg stocking blanks of the full-
fashioned type, such machines are complicated
and costly, and have had only limited acceptance.
Any general shift by the. industry to the single
machine system of knitting women’s full-fash-
ioned hosiery has further been obstructed.by the
reluctance or inability of mill owners generally
to discard existing machines which are in the
very large majorty of the so-called “legger type”
for knitting the leg and heel portions of the con-
ventional full-fashioned blank, which is then
transferred to a footer for the knitting of the
foot and toe.

It is one of the principal objects of the present
invention to provide an improved full-fashioned
hosiery blank and the method of knitting the
same, which is readily adapted to be carried
out upon the basic legger type of full-fashioned
hosiery machine most generally employed in the
art.

It is another obiect of the invention to provide
a full-fashioned hosiery blank having a novel

and improved heel knitted therein which is

B

10

15

20

30

40

45

50

65

2

shaped and integrated with the leg and foot in
such a manner as to provide a finished stocking
of accurate fit, neat appearance and exceptional
strength and durability.

It is a further object of the invention to pro-
vide a novel and improved combination full-fash-
ioned foot and leg hosiery blank having the heel
portion thereof knitted with a series of gores
so located in the fabric and having outwardly
widened fabric courses formed therein to pro-
vide g heel having the preferred relative dimen-
sions of width and length, and with the leg
heel and foot portions joined together by con-
tinuous connected knitting of the selvage edges,
so that any looping, joining or transfer opera-
tions other than the normal seaming operafion
and toe loop operation for closing the blank are
wholly eliminated.

It is another object of the invention to pro-
vide a novel and improved method of knitting a
heel and foot, or combination foot and leg hosiery
blank having a shaped heel in accordance with
the invention, and further it is an object of the
invention to provide a method of knitting a hos-
iery blank of this description which is readily
practiced upon a conventional single or multiple
section Cotton type machine such as those nor-
mally employed for the knitting of the leg por-
tion of a full-fashioned hosiery blank with a
minimum of alteration or change.

It is a further object of the invention to pro-
vide in a Cotton type full-fashioned hosiery ma-
chine of this general description, novel features
and improvements of construction and mode of
operation which will adapt the machine for knit-
ting a hosiery blank in accordance with the steps
of the novel method herein described, the foot
and leg hosiery blank having the shaped heel
herinafter described in accordance with the in-
vention.

In carrying out the invention, an improved
fabric blank is provided which comprises with the
ankle and foot sections, left and right hand heel
areas formed of a plurality of inwardly tapered
gores which are so constructed and so arranged
with relation one to another as to provide a heel
fabric having the desired relative dimensions of
length and width with the lower end thereof
rounded, and with the terminal wale loops of the
heel and instep fabrics connected by continued
knitting to the foot portion of the blank so that
an unbroken selvage edge of the fabric is main-
tained extending from the leg, around the heel
and along the foot section of the blank.

Peatures of applicant’s improved heel structure
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include specifically the construction and arrange-
ment of the heel gores fo produce the desired
shape and style of heel fabrie, the disposition of
the gores with respect to one another sc that
the apex of each successively knitted gore origi-
nates in the terminal loop of a different wale of
the fabrie, the construction of the inner or suture
edges of the several gores including the arrange-
ment of the gores so that each gore is formed
with a long knitted course connecting the termi-
nal wale loops of the last short course, and the
terminal wale loops left during the knitting of
the successively shorter courses of the gore, the
use of widened courses which are employed at
intervals in the knitting of the heel gores to ex-
tend outwardly the selvage edge. of the heel, the
specific arrangement of the loops forming the
widened selvage edges to provide a tight, clean-
1y formed selvage edge, and the construction and
arrangement of the left hand gores with rela-
tion to the right hand gores of the heel fabric.

Another feature of the invention consists in
the provision of a combination full-fashioned
type stocking blank which consists of applicant’s
improved heel structure in combination with the
foct and- leg portions of the blank, in which the
heel and foot portions are knitfed as a continua-
tion of the leg knitted with a continuous un-
broken selvage edge of the fabric extending the

entire length of the leg; heel and foot, and in .

which the initial width of foot fabric produced
by knitting the terminal wale loops of the heel
and instep portions: is reduced by a substantial
number of foot narrowings, and in which the toe
is produced by further fabric narrowing opera-
tions.

In accordance with the preferred form of the
invention, a heel structure is provided which
comprises a series of from two to four inwardly
tapered knitted heel gores of novel construction
which are knitted on groups of heel needles at op-
posite ends of the needle series while knitting is
suspended on the intermediate instep needles on
which are supported the terminal wale instep
loops.

In this preferred form.of the invention, the heel
gores: are formed with courses starting with a
maximum length in the neighborhood of fifty to
sixty needle wales, which length is sufiicient to
produce a first course of heel fabric of the re-
quired width, and is within.the capacity of a nar-
rowing point unit of about sixty points which is
the longest such unit that can be accommodated
on a standard multiple section legger type hosiery
machine. The successively knitted courses of the
heel gore are shortened. progressively outwardly
one needle ab a time by the laying of yarn to more
outwardly disposed needles only in successive
courses until in the neighborhood of forty-five
heel needles have been added: to the inactive se-
ries at each end of the instep group. Further in
accordance with the preferred form c¢f the in-
vention, the first iong course of the next or sec-
ond gore ig formed with its: most inward loop
placed from 6 tc-8-needle indexes outwardly from
the innermost loop of the longest course of the
praceding gore; and the first: long course of the
next succeeding or third gore is located with its
most inward loop placed:again 6 to 8 needie in-
dexes outwardly from the innermost locp of the
preceding gore. During the knitting of the heel
courses, the heel yarns are fed cutwardly to ad-
ditional needles in selected courses tc form suc-
cessive twe needle widenings., In the example
above staled, and as shown in Fig. 45 of the
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drawings, four such selvage needle widenings
will serve to maintain a continuous selvage edge
of the fabric from the first to the second and
then to the third gore located outwardly with re-
spect to one another as above set forth.

Steps of applicant’s novel method of knitting
to produce a hosiery blank with a shaped hesal in
accordance with the invention, include knitting
series of heel courses. upon selected wvariable
groups of needles without resort to needle nar-
rowing or similar loop transfer operations while
holding terminal wale loops of intervening in-
step and heel fabric wales with respect to which
no knitting has taken place, ang in such manner
knitting at each side of the fabric a heel gore
with a series of successively shorter courses,
thereafter knitting one or more additicnal hesl
gores thereto arranged so that the long course
forming one side of each gore in the series is em-
ployed to connect the terminal loops of heel wales
left by the successively shorter courses of the
next adjacent gore, and the inner apexes of the
several succeeding gores are connected with ter-
minal locops of different wales of the fabric, and
at intervals. during the Kknitting of said heel
courses adding loops outwardly in selected courses
in order to produce the required width and length
of heel fabric with a rounded heel and with a
continuous selvage edge of said fabric extending
from the leg entirely around the heel and thenc
along the foot portion of the blank, and there-
after knitting a course connecting ail of the ter-
minal wale loops of the fabric inciuding the ter-
minal wale Ioops of the instep and adjacent heel
fabric wales with respect to- which no knitting
has been taking place and the loops of the pre-
vious course of knitting to form the first course
of the foot portion of the blank.

Other steps and details of the novel method
herein disclosed including alternative ways of
performing certain steps of the method, will be
more fully set forth in the following detailed de-
scription of the method. Features and steps of
applicant’s novel method which relate more spe-
cifically to the method of manipulation ang op-
eration of a flat full-fashioned type hosiery ma-
chine for the knitting of the hosiery blani of the
present invention thereon, will be more fully set
forth. in: connection with the following de-~
scription of such a machine in which are embod-~
ied the several novel features of construction and
operation in-accordance with the invention.

The machine herein disclosed in the drawings
as embodying the several features of the inven-
tion is a 45:gauge multiple section full-fashioned
Cotton type hosiery machine which is provided
with. the usual mechanisms, attachments and
control devices normally provided in a machine of
this general type adapted for knitting the leg
and: heel portions of a full-fashioned hosiery
blank. In accordance with the present inven-
tion, certain alterations and improvements have
been made in such:a machine to permit a combi-
nation foot and leg hosiery blank with thes novel
shaped knitted heel herein described to be pro-
duced thereon. It will be understood that the
several features of the invention are not limited
in their application to the particular machine
organization shown, and that these featurss may
be employed to adapt multiple section machines
other than leggers and single section machines
of the so-called Cotton type for the knitting of
the improved hosiery blank of the present inven-
tion in accordance with the method hersin. illus-
trated.
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A feature of the invention consists in the ar-
rangement and mode of operation of the nar-
rowing point units of the machine in cooperation
with the needles as beard closing elements to
effect the knitting of the heel courses upon groups
of heel needles in varying number while the ter-
minal wale loops of the instep and adjacent heel
portions of the fabric with respect to which no
knitting is taking place are held on the inactive
instep needles and on such heel needles as may
be added to the inactive instep group. In the
preferred form of the invention illustrated,
mechanism is provided for rocking the narrow-
ing points rearwardly to an alternate fixed posi-
tion toward the press from the normal narrow-
ing position, and additional means are provided
for controlling the vertical movements of the
narrowing machine and for imparting cooperat-
ing movements to the needles particularly with
respect to the needle forward and back or press
motion to cause only those needles to knit which
are engaged by the beard closing narrowing
points.

Another feature of the invention consists in
the provision of a novel and improved operating
and control mechanism for indexing the nar-
rowing points including mechanism operable to
cause the groups of heel knitting beard press-
ing narrowing points to be stepped outwardly one
needle at a time in successive courses for the
knitting of the successively shorter heel courses
of the heel gores, and to cause the narrowing
point units to be shifted rapidly inwardly over a
relatively large number of needle indexes be-
tween successive courses for the knitting of the
first long course of the next succeeding gore. In
the preferred form of the invention, an electric
motor drive is provided for traversing the nar-
rowing point units inwardly the relatively large
distance required upon completion of the opera-
tion of pressing the beards for the knitting of the
last short course. In this operation the narrow-
ing point units are preferably moved inwardly
one index beyond the desired position, and are
then moved outwardly again by means of a
spindle racking operation to accurately position
the point units with respect to the needles.

Another feature of the invention consists in a
novel arrangement of the operating controls for
the heel yarn laying carriers of the machine to
cause these yarns to be fed to varying groups
of heel needles, and includes carrier stop mech-
anism which acts in cooperation with the beard
closing narrowing point unit control mechanism
to feed yarns only to the active heel needles for
the knitting of the successively shortened courses
of the heel gores, for knitting the first long course
of each succeeding gore, and for forming widen-
ing selvage loops on added needles at intervals
during the knitting of the heel courses.

Another feature of the invention consists in
the novel arrangement and mode of operation
of the knockover bits which are of the nibbed type
rigidly mounted to move as a unit on a knock-
over bit bar, to cause these elements fo be sup-
ported resiliently in a raised forward position to
knock over and to position newly formed loops
to the back side of the needles, and to cause these
elements to be moved positively to a relatively
retracted inoperative position during the remain-
ing portion of the knitting cycle, so that the
knockover bits are permitted to move forwardly
only as the needles start to draw their loops off
the ends of the sinker noses, and are again
moved to their rearward position as the needles

10

15

20

25

30

35

40

4:

T

50

55

60

65

70

75

6

rise from the knockover level. In #ccordance
with the invention, the knockover bits operating
in the manner above described, cooperate with
the active heel needles during the knitting of
the gored heels to knock over the loops of the
heel courses, and at the same time cooperate with
the inactive instep and adjacent inactive heel
needles to engage with and hold down the fabric
supported thereon. The knockover bits oper-
ating in this manner cooperate also with all the
needles during normal knitting across the needle
series to knock over and hold down the sinker wale
loops. Further in accordance with the preferred
form of the invention, the nibbed knockover bits
moving in accordance with a special narrowing
cycle of operation, are arranged to cooperate
with the narrowing points during ordinary nar-
rowing operations to engage their nibs with and
to hold down the fabric loops only during the last
portion of the narrowing operation in which the
points are moved upwardly out of engagement
with the needles to the high inoperative posi-
tion.

In accordance with another feature of the in-
vention, the narrowing point indexing and con-
trol mechanism is so constructed and arranged
as to permit one of the groups of narrowing points
to be moved to and be latched in an inward posi-
tion while the other group of narrowing points
remains in an outward position for the knitting
of courses of different length in the formation of
the left and right heel sections in a single traverse
of the slur-cock and yarn carrier driving mech-~
anism of the machine.

A further improvement in accordance with the
invention, consists in the provision of sinkers
which are cut away along their upper edge so that
the yarn carrier can be shifted lengthwise of the
needle series to re-position the yarn with rela-
tion to the knitting instrumentalities during that
portion of the knitting cycle following the kink-
ing of the yarn by the sinkers and while the
sinkers are fully advanced for effecting the fab-
ric shaping operations hereinafter described.

Other features of the invention relate spe-
cifically to the construction and arrangement of
the pattern and control devices of the machine
to coordinate the several operating mechanisms
for operation in accordance with the procedures
employed as herein set forth in carrying out the
method of the present invention.

The several features of applicant’s improved
hosiery blank, the novel method of knitting the
same, and the features of the flat full-fashioned
type machine employed for knitting this hosiery
blank in accordance with applicant’s methed,
will be readily understood by one skilled in the
art from the following description taken in con-
nection with the accompanying drawings, in
which:

Fig. 1 is a cross section looking from the left
of a multiple section full-fashioned hosiery knit-
ting machine constructed and arranged for the
knitting of hosiery blanks in accordance with the
invention, only so much of the machine bheing
shown as is believed necessary to indicate the
connection of the invention therewith;

Fig. 2 is a fragmentary view in front elevation
of the mechanism indicated in Fig. 1 for rocking
the narrowing point units;

Fig. 3 is a fragmentary plan view of this
mechanism as shown in Figs. 1 and 2;

Fig. 4 is a view in front elevation showing a
portion of the length of the machine to illus-
trate particularly certain of the operating mech-
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anisms and control for the needle series and
narrowing point units;

Fig. 5 is a sectional view looking from the
left taken on the line 5—5 of Fig. 7, illustrating
particularly the mechanism for actuating and
controlling the carrier stop traversing spindles,
the carrier stop lifting and lowering device, and
the narrowing point unit racking spindle and
stop devices thereof;

Fig. 6 is a fragmentary sectional view looking
from the left, illustrating on an enlarged scdle
the carrier racking controls switch indicated in
Fig. 5;

Fig. 7 is a plan view of a portion of the length
of the machine illustrating particularly the parts
shown in figs. 1 and 5;

Fig. 8 is a fragmentary plan view of the stops
for the inner earrier stops and for the narrowing
point unit mechanism shown in Fig. 7;

Fig. 9 is a sectional view -of the stop mecha-
nisms shown in Fig. 8, being taken on the line
8-—9 of Fig. 8;

Fig. 10 is a view in front elevation of portions
cof the machine illustrating particularly the two
ends of the machine, and with the middle por-
tions thereof omitted to illustrate particularly the
patiern chain mechanism and the several pat-
tern control rods associated therewith for the
operation of the several mechanisms heremafter
described and shown;

Fig. 11 is a fragmentary view in front elevation
ilustrating particularly the construction of the
pattern chain mechanism;

Fig. 12 is an end view of the mechanism shown
in Fig. 11;

Fig. 13 is a cross setional view taken on the line
{3—13 of Fig. 11;

Fig. 14 is a fragmentary sectional view showing
one of the pattern sprocket wheels and the rela-
tionship of the pattern chain thereto;

Fig. 15 is a fragmentary sectional view of ‘the
parts shown in Fig. 14 looking from the left;

Fig. 18 is a fragmentary cross sectional view
looking from the left of the machine illustrating
a portion of the inner carrier stop lift mechanism
shewing the carrier in its raised position;

Fig. 17 is a view similar to Fig. 16, showing the
carrier stop lowered to its lowest position;

Fig. 18 is a somewhat fragmentary cross sec-
tional view looking from the left of the machine,
illustrating particularly the narrowing point units
and the actuating mechanism adapted for re-
versing and for outwardly racking the narrowing
point stop traversing spindles;

Fig. 19 is a fragmentary end view in section
looking from the left of the machine and illus-
trating particularly the knockover bit bar and
its related supporting and operating parts;

Pig. 20 is a plan view of the mechanism shown
in Fig. 19;

Figs. 21 to 28 inclusive, are a series of some-
what diazrammatic views illustrating successive
steps in the operation of the narrowing point
units in ccoperation with the needles and other
knitting ianstrumentalities for mneedle beard
¢overing;

Fig. 20 is a somewhat fragmentary plan view
illustrating particularly the outer carrier stops
and the related mechanism for arresting the out-
ward traverse of the four heel yarn carriers
herein described;

Figs. 30 to 32 inclusive, are diagrams showing
the relationships of the needles, heel yarn car-
riers and loop lifting narrowing points in a series
of pnsitions to illustrate the -operation of these
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parts at the start of the knitting of a new heel
gore;

Fig. 33 is a composite diagrammatic drawing
showing the outlines of certain of the operating
cams of the machine and their follower rollers
in operating relation to each other;

Figs. 3¢ and 35 are diagrammatic views illus-
trating the relation of the sinkers, dividers and
the heel yarn carrier to illustrate a preferred
method of forming the inner or suture edge of
the heel gore to leave a full loop on each suc-
cessively idled heel needle;

Fig. 36 shows the several cooperating knitting
instrumentalities including the needles, sinkers
and dividers in position at the completion of the
knitting cycle after the yarn carrier has been
traversed again outwardly to the left for the
knitting of the next succeeding course;

Fig. 37 is a diagrammatic drawing illustrating
the relative dimentions of the foot and ankle
of a stocking blank;

Fig. 38 is a cross sectional view taken on the
line 38—38 of Fig. 37;

Fig. 32 is g cross sectional view taken on the
line 33—25 of Fig. 37;
mimatic view of the lower por-
ank showing the three gore
vith the inventicn in its rela-
T g and scle narrowings;
diagrammatic view in full lines of
the lo\\rﬂr portion of a seamless stocking blank on
which is superposed in dot-and-dash lines, appli-
cant’s full-fashioned stocking blank;

Fig. 42 is a diagrammatic plan view of the toe
rortion of a stocking blank illustrating a simple
methed of toe narrowing;

Figs. 43 and 44 are diagrammatic views of the
ankie and fool portions of stockings blanks in
which somewhat diffsrent arrangements of the
heels gores are shown in acesrdance with the in-
vention;

Fig. 45 is a diagrammatic view on an eniairgss
scale of the left hand heel of a stocking bl wnk
constructed in accordance with the invention;

Fig. 46 is a fragmentary diagrammatic view
showing the loop structure of the three-segment
left hand heel of g. 45 on a still iarger scale;

Fig, 47 is a fragmentary view showing the loop
strueturs ; Ao:h,cbo in accordance with a preferred
form of applicant’s method of forming the suture
line as shown in Figs. 34 to 38 inclusive

Fig. 48 is g goreewhat fragmeniary view show-
ing on an enlarged scale the locop structure of a
four gore heel such as that illustrated in Pig. 51;

Fig. 48 is a fragmentary drawing on an en-
larged scale showing a left heel fabric widening
operation in accorvdancs with a preferred form of
applicant’s method in which a tiue loop-is formed
on the inner o*’ the two added needles upon the
return or reversing stroke of the yara carrier;

Fig. 80 is a fragmemiary drawing showing the
icop suruatuu’e of 5 left hand heel selvage widen-
ing in accordance with another form of appli-
cant’s method;

Fig, 51 is a diagramma L view of a
ment left hand hesl of a full-fasn
blank;

Figs, 52 to 89 mc‘luuwe are a geries of views
showing the relati iticns of the narrowing
points, needies, sin 613 c‘zi nikhed knockover bits
in 2 series cof stepped positions for the perform-
ance of a narrowing operation in accordance with
applicant’s improved method;

Figs. 61 to 64 inclusive, are a series of somewhat
diagrammatic views of the needles, the fabric

four-seg-
ioned stocking
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supported thereon, the beard closing narrowing
point units, and the body and heel yarn earriers
illustrating the method of operation of the yarn
carriers and narrowing point units for the knit-
ting of the first course of the first left and right
heel fabric gore in accordance with one form of
the invention;

Pigs. 65 to 68 inclusive, are somewhat diagram-
matic views illustrating the fabric, the needles,
the left and right heel beard closing narrowing
point units, and a left and right heel yarn carrier
illustrating the completion of the knitting of cne
gore and the knitting of the first course of the
next succeeding heel gore in accordance with one
form of the invention in which the right hand
heel yarn carrier is moved inwardly in advance
of its normal operation in order to eliminate the
eyelet which would otherwise appear at the apex
of the gore suture line of the right hand heel;

Figs. 69 to 84 inclusive, are enlarged diagram-
matic views illustrating the needles, sinkers, di-
viders and the heel carrier knitting the left heel
in a series of positions taken in forming a wid-
ened selvage edge in accordance with the method
of the present invention. In these views two dif-
ferent methods of forming the selvage are shown,
the position of the yarn in accordance with cne
method being shown in full lines, and the position
of the yarn in accordance with the other method
being shown in dot-and-dash lines where this po-
sition differs from the full line position shown;

Fig. 85 is a fragmentary view in side elevation
illustrating a particular form of jack sinker and
associated divider which are employed in carry-
ing out the method of selvage formation illus-
trated in Figs. 69 to 84 inclusive, and in carrying
out the method of loop formation at the inner
ends of the successively shortened courses of the
heel gores as shown in Figs. 34 to 36 inclusive, and
47; and

_ Fig. 86 is a somewhat diagrammatic view in side
elevation of the needles, sinkers, the nibbed
knockover bits and the yarn carrier knitting the
left hand heel illustrating the manner in which
the needles are rocked somewhat outward be-
vond their normal position as the needles move
downwardly to the knockover level to cause the
portion of the yarn extending from the last
knitted loop to the carrier to pass under the adja-
cent divider in accordance with the alternative
form of applicant’s method of knitting a widened
selvage edge shown in the dot-and-dash lines in
Fiigs. 69 to 84 inclusive.

Fig. 87 is a fragmentary detail view in front
elevation of the torque control rod and its actuat-
ing cam forming part of the control mechanism
for effecting rapid inward movement of the inner
carrier stops in accordance with the invention.

In accordance with the invention, applicant
provides a combination foot and leg full-fash-
ioned hosiery blank having knitied therein a novel
and improved shaped heel which is particularly
adapted to be produced in accordance with appli-
cant’s method hereinafter more fully set forta,
hoth fabric and method being well adapted for
the production of the combination blank cn a
multiple section fuli-fashioned “legger” hosiery
machine with the improvements and modifica-
ticns of structure and operation hereinafter set
forth, The heel which forms more particularly
the subject-matter of the invention, comprises a
plurality of successively knitted gores constructed
and arranged with respect to one ancther to
produce a heel of the desired width and length in
which all terminal wale loops are connected by
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continued knitting to the foot portion of the
blank, and in which unbroken selvage edges are
maintained in the continued knitting of the leg,
heel and foot.

In the preferred form of the invention, a group
of three knitted gores is employed as shown in
Fig. 45, designated at a, b and ¢, although it is
contemplated that a series of from two to four or
even more gores can be knifted to procuce a heel
fabric having the desired characteristics of ap-
pearance and shape to fit the human foot. In ac-
cordance with the disclosure of HFig. 45, the seg-
ments employed take the form of inwardly ta-
pered gores of which the longest course may be
56 lcops in length and of which fthe shortest
course may be 18 loops in length in order to pro-
vide g sufficient body of fabric adjacent the sel-
vage edge. In the form of the heel shown in
g, 45, gores ¢ and b are formed with widened
courses occurring at intervals to form a widened
selvage edge, and the successively knitted gores
b and ¢ are preferably located successively out-
wardly each with respect to the preceding gore
in. order to give the heel its characteristic shape
and appbearance. It will be understood that the
shape of the fabric produced in accordance with
the inventicn is flexible within wide limits, and
may be readily altered by varying the amount
of the widening at the selvage edge and by alter~-
ing the number and relative positions of the gores.
In the preferred form of the invention, a heel
having a length approximately one and z half
times the width and consisting of three gores is
employed substantially as shown in Fig. 45, and
provides a most satisfactory form of heel. In
this connection, reference may be had to Figs. 37,
38 and 39 of the drawings, which disclose a model
of the human foot of standard proportions, Fig.
38 being a cross section across the ankle to illus-
trate the amount of fabric which is employed in
the forming of the upper end of the heel, and Fig.
39 being a cross section taken across the instep
and foot at the point of juncture of the heel
therewith to illustrate the somewhat greater
amount of fabric required at this point in the

~ knitting of the stocking blank. The difference in
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the length of outline of Figs. 38 and 39 indicates
that & heel having a length of substantially one
and a half times its width is required to produce
a proberly fitting stocking.

Further in accordance with the preferred form
of the invention, it is contemplated that the sev-
eral gores will be knitted in a substantially simi-
lar manner starting with the long course and pro-
ceeding with the knitting of successively shorter
courses, the terminal wale loops left by the suc-
cessively shortened courses and the terminal
wale loops of the last short course being connect-
ed by the first long course of knifting of the next
succeeding gore. Figs. 40, 43 and 44 illustrate re-
spectively alternate forms of heel in which three,
four and five gores respectively are employed in
the knitting of the heel. Fig. 41 illustrates in
solid lines, for purposes of comparison, a bag-type
heel in which no widening of the fabric gores is
employed, so that an undesirable downward dip is
produced in the shape of the foot as compared
with the preferred shape illustrated in dot-and-
dash lines in this figure. The heel knitted in ac-
cordance with the invention, is a true heel in
that little or no fabric is formed across the instep
during the knitting of the heel gores, although
it is contemplated that an occasional course as,
for example, one or several courses following the
knitting of each successive gore may be so knit-
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ed across the entire width of the fabric in order
to avoid marking of the fabric through straining
of the held instep loops. Further, by including
such courses, it will be understood that a differ
construction of the heel gores with relation tc one
another may be employed without the {orming of
objectionable eyelets such as those produced
where gores are formed in pairs by the knitting
of successively shorter courses for the formation
of one gore and successively longer courses for
the formation of the next succeeding gore to vro-
duce the bag heel of Fig. 41. It will be understood
that the illustrated machine is well adapted for
the knitting of such interposed courses extend-
ing across the entire wigth of the fabric upon
completion of the knitting of a right and left gore
and prior to the knitting of the next succeeding
right and left gore. The procedure is to render
the heel knitting mechanism inoperative and to
put in operation a body carrier which will then
knit entirely across the fabric in the manner set
forth on the last page and paragraph of the speci-
fication for the knitting of the first course of foot
fabric. For the knitting of the first course of
the next succeeding right and left gore, the heel
knitting mechanism is again placed in overation
in the manner set forth for the knitting of the
first left and right heel gore, reference being had
to the last scction of the specification relative to
the operation. Assuming that such full length
courses are interposed betwesn successive gores,
it will be understood that the advantages of the
invention may be obtained from knitting any one
or more of the gores located with relation o one
another and formed with widened selvage edges
as above set forth, but starting with the shortest
rather than the longest course as here shown, and
thereafter knitting successively longer courses
adding active needles at the inrer or suture edge
of the gore.

Certain features of applicant’s improved heel
relate to the construction and arrangement of the
loops forming the inner or suture edge of the suc-
cessively knitted heel gores in which the terminal

wale loops left on inactive needles during the p

knitting of the successfully shorter heel gore
courses are subsequently joined to the fabric by
the knitting of a long course connecting there-
with, and other features relate to the provision
of an improved
widened selvage edges of the successively knit-
ted heel gores. In accordance with one form of
the invention as shown, for exampls, in Figs. 45
and 46 of the drawings, the inner or suture edge
of each heel gore formed by the juncture of the
terminal wale loops of successively shortened heel
courses with a following long connecting course
is knitted with alternate plain and tucked loops in
successive courses. An alternative and it is be-
lieved preferably form of suture is illustrated in
Fig. 7, in which a frue lcop is formed and is
left in the knitting of each successively shortened
course of the heel gore to form a less marked
suture line. Further details of these construc-
tions will be pointed out in connection with the
description of the method of knitting the heel
gores.

In accordance with the invention, applicant
provides an improved locp structure providing a
two-needle widened selvage edge of the heel
gorss. In each of the two constructions shown in
Figs. 49 and 50 of the drawings, the yarn is laid
to the needles in such a manner as to cause a
loop to be formed upon the inner of the two added
needles, and a loop to be formed upon the outer

loop structure forming the -
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of the two added needles during the second or re-
verse course of yarn laying from the widened sel-
vage on the selvage needle by wrapping the yarn
around the selvage needle. In one form of the
invention shown in Fig. 50, the loop formed on
the inner of the two added needles is tucked in the
first or widened course and is tucked again to-
gether with the second loop formed in the return
or reverse course, and a true loop is then formed
as the yarn carrier again returns to the selvage
edge for the laying of the third course upon the
wider group of needles, With this form of sel~
vage, the wales forming the widened fabric area
are properly locked into the fabric at the point of
starting, but the tucking of the yarn in the two
successive courses upon the inner or first added
needle is one cause for the leaving of an undesir-
able amount of slack yarn, as shown in Fig. 50. In
the alternative and preferred construction of Pig.
49, it will be noted that a true loop is formed in
the return course of knitting away from the
widened selvage edge. As will hereinafter ap-
pear in connection with the following description
of the several steps of applicant’s methoed, this
difference in loop structure is effected by causing
the first added needle to cast off the widening
course yarn kink during the second or reverse
course of knitting of the carrier away from the
selvage edge. With this form of loop structure
shown in Fig. 49 and knitted in accordance with
the method hereinafter more fully set forth, an
extremely firm and compact fabric selvage edge
is achieved at the point of widening.

A further feature of applicant’s improved
fabric blank consists in the construction and
arrangement of the knitted fabric with right and
left gored heels produced simultaneously on a
standard type flat hosiery machine in which the
cotlier stroke in either direction cooperates with
the needles and associated knitting elements in-
cluding sinkers and dividers in a different manner
for the knitting of the left and right heel courses.
In accordance with one form of the invention in
which it is proposed to knit the first course of
heel fabric simultaneously for the formation of
both the left and right heels, the first course of
knitting of each successive gore in the formation
of the right hand heel, assuming a carrier trav-
erse from left to right, will be formed with the
yarn at its starting end intertwined with one or
preferably a substantial number of adjacent in-
step or previously inactive heel course loops in
order to close the eyelet which would otherwise
be formed at the inner apex of each right hand
heel gore. Further, in accordance with one form
of the invention in which the heel gore sutures
are formed with alternate loops and tucked loops
on the reversing needles, it will be noted that
these tucked loops appear for the left and right
hand heel sutures in staggered alternate courses,
as also do the two-needle selvage edge widened
courses for the left and right heels. In an alter-
native form of the invention, the left and right
heels are formed with the corresponding courses
in the left and right heels out of step with one
another by one course, the first course of left
hand knitting being one course in advance of the
first course of right hand knitting, this corre-
spondence being maintained during the entire
knitting of the heel. Further details of the con-
struction of the heel fabric above mentioned will
appear in connection with the following descrip-
tion of the various forms of applicant’s method
of knitting a fabric with his improved heel.

Further in accordance with the invention, the
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stocking blank produced is formed with a con-
tinuous unbroken selvage edge which extends
from the leg or ankle portion of the blank around
the entire heel, and joins with the leg and foot.
The looping operation normally employed for se-
curing together the ravel ends of heel tabs pro-
duced in the knitting of the ordinary full-fash-
joned stocking blank is entirely eliminated, and
the operator is enabled to seam around the entire
heel edge with a consequent saving in time and
improvement in appearance and strength of the
completed article. A heel knitted with a series
of gores constructed and arranged as herein seb
forth is curved at its lower end and tends to
assume a pouch-like shape so that it fits more
accurately the rounded shape of the human foot
than the ordinary full-fashioned heel construc-
tion normally employed.

The heel structure of the present invention
combines in an improved manner with the leg
and foot sections of the blank to form a more
perfectly fitting stocking. It will be understood
that the rounded heel of the present invention
may be finished off when so desired with nar-
rowing courses to further enhance the pouch-like
shape of the heel, and it is contemplated that in
the knitting of the foot section of the blank, fur-
ther shaping of the foot fabric will take place,
being produced by means of foot narrowings
which are in accordance with the usual practice
except that a substantially larger number of such
narrowings have been found desirable to properly
narrow the foot in view of the greater fullness of
the heel structure produced in accordance with
the present invention. The elimination of the
usual looping operation to close the heel and the
substitution of a continuous seaming operation
therefor extending the full length of the leg, heel
and foot fabrics makes possible a closer and
more accurate shaping of the blank and particu-
larly the heel and foot to a predetermined stand-
ard shape. -

For the knitting of the inwardly pointed or-
shaped toe portion of the hosiery blank, a series
of two-needle narrowing operations may be em-
ployed to produce a shaped toe utilizing the left
and right narrowing point units which are em-
ployed also for the leg narrowings and for clos-
ing the beards of the heel needles during the
knitting of the heel fabrics above set forth. Since
the use of narrowing operations of this character
to form the shaped toe of a hosiery blank is well
known in the art, no further description of the
knitting of the toe is necessary.

In accordance with the invention, a novel and
improved method of knitting a combination foot
and leg full-fashioned hosiery blank having the
shaped knitted heel above described, has been
devised which is well adapted fo be practiced on
any Cotton type full-fashioned hosiery machine
of either the single or multiple-section type, and
more particularly on a multiple-section full-
fashioned “legger” hosiery machine which may
be of ordinary-description, but with certain modi-
fications as hereinafter more fully pointed out.
with the method herein described, the shaped
heel fabric. portions of the blank are produced
by knitting on selected groups only of the needles
comprising each knitting section, these groups
being located toward the outer ends of the needle
series, and by adding needles to and subtracting
needles from the groups upon which knitting is
taking place in accordance with a predetermined
pattern while the terminal wale loops of the in-
step portion of the fabric and the terminal wale
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loops left by the successively shortened heel
courses are held on the inactive instep and ad-
jacent heel needles as these are added to the in-
active series.

In accordance with the invention, the shaping
of the heel fabrics is effected solely by the con-
trol of the heel yarn carriers to feed yarn to
selected numbers of needles in successive courses,
and without resort to loop transfer operations of
any description. The heel needles are caused to
take yarn and to knit successive heel courses
while the intervening inactive instep needles and
heel needles added to the inactive series remain
inactive with their ferminal wale ljoops held
thereon by a novel cooperation of the knitting in-

" strumentalities of the machine which includes

20

the employment of narrowing points as needle
beard pressing elements in a knitting cycle of
operation with the needles, the narrowing points
peing mounted in units of & width equal to the

" width of heel fabric knifting, and a novel ar-
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rangement and mode of operation of cooperating
nibbed knockover bits for knocking over and po-
sitioning the newly formed fabric loops to the
backs of the needles, and for holding down the
loops held on inactive needles without injury
thereto.

In accordance with the method of the present
invention, racking movements are imparted to
the narrowing point units, and cooperating ad-
justments are made in the positions of both the
inner and outer carrier stops for the heel carrier
needles for the knitting of the successive heel
courses including the rapid positioning inwardly
of the narrowing point units and inner carrier
stops for the knitting of the first long course of
each successive gore. Further in accordance with
the invention, a novel system of control of the
right and left heel carriers and of the narrowing
point units associated therewith is provided to
facilitate the simultaneous knitting of right and
left heel fabrics on a flat full-fashioned type
hosiery machine.

PFurther in accordance with the method of the

5 invention, stepped positioning movements out-

wardly are imparted to the heel yarn carriers
subsequent to the normal yeirn laying stroke
thereof for effecting periodic two-needle widen-
ings of the fabric selvage, and also for feeding
yarn to more outwardly disposed needles at the
inner edges of the heel knitting for the formation
of the successively shorter courses of the heel
gores. Other features of the invention relating
more particularly to the method of operation of
the machine will be more fully get forth in con-
nection with the following description of the
machine and its operation.

In the preferred form of the invention, the
gores comprising sucecessively shortened courses
are formed by a single stepped outward racking
of the beard closing narrowing points upon the
knitting of each colirse accompanied by a two-
stepped outward racking of the carrier stops for
the carriers forming the heels upon alternate

. courses. The courses are widened as desired at

the outer ends by moving the outer carrier stops
outwardly to add two needles at a time in the
knitting of selected courses.

The several stens of the method of knitting the
improved shaped heel of the combination foot
and leg full-fashioned hosiery blank in accord-
ance with the present invention will be described
as follows:

As shown. in Fig. 48, the heel is formed of three
segments or gores a, b and ¢ respectively. Seg-
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ment ¢ is the first portion of the heel to be
formed, and consists essentially of a gore in which
the starting course is of a predetermined width.
It is assumed that the illustrated machine is g
45 gauge machine, and that the first knitted heel
course is 56 needles wide. This segment or gore
is formed one needle narrower at the end of each
course, the yarn of each inward stroke in ac-
cordance with one form of the invention forming
& double loop on a reversing needle which is al-
ways selected so that there is g jack sinker im-
mediately adjacent and inwardly thereof to in-
sure that the reversing needle can have yarn
fed to it properly. On the subsequent outward
carrier traverse, this reversing needle does not
have its beard closed so that it forms a tuck
stiteh in the following course. All of the remain-
ing needles to which yarn is fed including the
next outwardly adjacent needle form loops in
the normal manner. During the next inward
traverse of the carrier, yarn is fed to g reversing
needle two needles outwardly removed from the
first reversing needle, and again on the reverse
outward stroke of the carrier, the yarn is tucked
on the reversing needle while the remaining out-
wardly disposed needles form loops in the normal
manner. At intervals during the knitting of the
heel courses of gore a, the fabric is widened out-
wardly at the selvage edge in order to impart to
the finished heel fabric the desired characteristic
shape, and to provide g continuous selvage edge
connecting with the next succeeding similarly
formed outwardly disposed gore b. For widen-
ing at the selvage, the empty needles are added
two at a time at the outer end of the active
group at recurring intervals as shown in the
drawing Figs. 45, 49 and 50.

After forming the first segment or gore a with,
for example, 47 successively shortened courses in
which 47 needles are rendered successively in-
dperative at the inner selvage for the left hand
heel, and with four fabric widenings so that, for
example, 18 loops are left in the last short course,
the second heel segment or gore b is formed, the
first or inward traversing course of which goes to
a reversing needle, let us say, the ninth needle
outwardly from the first reversing needle em-
ployed in knitting the first heel segment, and
thereafter, the fabric gore b is formed in the same

manner as gore a above described, until knitting 5

has again taken place through 47 successively
shortened courses up to the 47th reversing with
47 needles having been rendered successively in-
operative at the inner selvage or suture edge of
the heel fabrie, thereby completing the second
heel segment with an outward carried traverse
from the 47th needle, empty needles again being
added at the outer end of the active group at
recurring intervals as indicated in Fig. 45 of the
drawing.

- Thereafter the third heel segment or gore ¢
is knitted. Commencing at the outer selvage for
the left hand heel, the traverse goes to a reversing
needle which may be taken as the 17th needle
counting outwardly from the first reversing
heedle of the first heel segment or gore a, and
thereafter this third segment or gore ¢ is formed
in a manner similar to that described for the first
and second gores ¢ and b respectively, until the
knitting to and from the reversing needles form-
ing progressively shorter courses of the gore has
Drogressed so that there are only, for example,
18 needles active. Thig completes the knitting of
the heel, and the first sole course is now formed,
feeding from left to right across the left hand
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heel through the instep and then across the right
hand heel which has been knitted simultaneously
with the knitting of the left hand heel.

Figs. 61 to 64 inclusive, illustrate g system of
carrier control in accordance with the invention
for the simultaneous knitting of the first course
of left and right heel fabrics during the same
coulier stroke of the machine, and for causing the
yarn at both inner heel selvages to be knitted
immediately into the instep portion of the fabric
held on the inactive instep needles and thus to
avoid the formation of an objectionable eyelet
hole particularly in the inner corner of the right
hand heel gore. At the completion of the slur-
cock stroke from right to left in the last course
of leg fabric prior to the knitting of the heels, the
positions of the active yarn carriers will be ag
shown in Fig. 61. The leading yarn carrier desig-
nated at 108 is standing at the outer edge of the
left hand splicing and will be placed in an idle
Dosition before the next traverse of the slur-cock.
The left hand splicing carrier 102 is standing at
the outer edge of the left hand splicing, while the
right hand splicing carrier 104 is standing at the
inner edge of the right hand splicing. At the
right and left idling positions are the carriers 186
and 198 respectively, that are to be used as rein-
forcing yarn carriers in the following traverse
from left to right.

Before the knitting of the last course is com-
bleted, however, the machine is stopped with the
needles down (see Fig. 25) and the sinkers re-
tracted, at the knocking-over position. The
carrier 106 is now traversed manually to the po-
sition shown in dot-and-dash lines in Fig. 45, so
that in the following traverse from left o right,

course of heel knitting for both the left ang right
heels. This is the position shown in Fig. 62, The
object of manually moving the carrier {06 to the
dot-and-dash position of Fig. 62, is to lay a con-
necting yarn starting preferably several needles
Inwardly from the edge of the instep portion of
thg fabric so that it will extend acrosg to the heel

appear
at the inner selvage of the right hand heel. Iizl’:’rior
to the knitting of the Course shown in Fig, 62,
the body carrier { 00 is moved to an idling Dosition,
while the carrier 108 shown idle in Fig. 61 is
rendered active, and in the knitting of the course
shown in Fig, 62, functions as one of the two left
hand splicing carriers.

Prior to the knitting of the first heel course of
Fig. 62, the machine is conditioned for the
knitting of the shaped heel fabrics while the
terminal wale loops of the instep fabric are held
with no further knitting taking place on the in-
step needles. The left hand nharrowing point unit
110 and the right hand narrowing point unit {12
are now moved simultaneously inwardly to the
bositions shown in Fig. 62 to be used as beard
pressers. Other changes in the  operating con-
dition. of the machine taking place at thig time,
as. hereinafter more fully peintegd out, include the
shifting of the narrowing machine beard pressing
cams, shifting of the needle in-and-out motion
idling cams to active Position, setting of the inner-
carrier stops, and starting of the racking mesns-
for the narrowing point spindles and inner car-
rier stops to start the formation of the first heel
gore.

The right and left beard closing -narrowing
boint units 110, 112 are racked outwardly simul-
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taneously one needle after the knitting of each
successive course. ‘The inner carrier stops are
racked outwardy two indexes at a time after the
knitting of each alternate course so that the car-
rier will always stand at reversal over & dividing
sinker.

The second course of heel fabric in which no
knitting takes place on the instep portion of the
biank is knitted as shown in Fig. 63, with the
traverse of the slur-cock and heel carriers from
right to left. As shown in this figure, the points
of the beard pressing narrowing point units {18,
{i2 are still aligned with the needles whose
beards they have just pressed in the formation of
this course. It will be noted that the innermost
narrowing point 110 of the left hand series is
sligned with the “2” needle so that a tuck stitch
was formed in the “1” or reversing needle hav-
ing & jack sinker immediately inwardly or to the
right, thereof. Since there is a dividing sinker
immediately inwardiy or to the left of the “1’”
needle forming the right hand heel, the revers-
ing needle for the right hand heel will be the “2"”
needle of that group.

Prior to the formation of the next course, the
narrowing point spindle is racked outwardly one
index, and the third heel course is then knitted
as shown in Fig. 64, the slur-cock and heel car-
riers being couliered from left to right. There-
after the heel gore ¢ is formed by continued knit-
ting of successively shortened courses, the “1,”
©3,” “5” etc. needles knitting the left hand heel
acting as reversing needles of that series, and
the “«2’,” “4’,” “§’” etc. needles knitting the right
hand heel acting as reversing needles of that
series.

At intervals during the knitting of the heel
fabrics, needles are added at the outer end of
the series to knit the widened courses illustrated
particularly in Figs. 456 and 51. In accordance
with the invention, two alternative forms of the
method have been evolved for producing a firm,
easy-to-loop selvage edge of the fabric at the
points of widening. It Is contemplated that two
needles will be added to the knitting series at
each widening in order that the yarn carrier at
reversal may be placed always over a divider and

immediately outside a jack sinker at the point

of reversal. For the knitting of a widened sel-
vage edge in accordance with applicant’s method,
it is assumed that the sinkers and dividers will
have substantially the outlines shown in Fig. 85,
each sinker 116 within the area in which widen-
ing is to take place being provided with a re-
cessed portion 118 in the top edge thereof to per-
mit movement of the yarn carrier across the
sinker when in its fully advanced couliered posi-
tion. The dividers 120 are preferably of the type
shown in Fig. 85, and are preferably provided
with a sharp point 122 even with the top edge
of the divider, although this point may be cham-
fered without appreciable loss of efficiency in the
formation of the selvage. The dividers are also
formed with the usual throat 124 and with an
additional recess or notch (26 at a lower level.
The steps of the method employed are particu-
larly shown in Figs. 69 to 84 inclusive. In these
figures, two alternative forms of the method are
shown of forming a widened selvage, the posi-
tion of the yarn taken with one form of the
method being shown in full lines, and the posi-
tion of the yarn with the other form of the
method being shown in dot-and-dash lines in such
views in which the position of the yarn varies
from the full line position of the first method.
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Tn accordance with the form of the method
which will be first described, a fabric selvage
having the loop formation shown in Figs. 50 and
84 is produced, and the several steps of forming
this selvage are illustrated by means of a solid
line to illustrate the position of the yarn. In
the formation of the widening course, it is as-
sumed that the coulier has taken place from
right to left, so that the yarn carrier {08 has
stopped in the full line position shown in Fig. 69,
over the dividing sinker 130, As the last active
jack sinker designated at 132 kinks its yarn 134
in the normal manner around the selvage needle
136, and before the dividers come in, the yarn
carrier 168 is shifted outwardly two needle in-
dexes as shown in dot-and-dash lines in Pig. 69.
Tt will be understood that the outward shifting
movement of the yarn carrier which extends be-
low the top line of the sinkers is made possible
at this time without interference with the sink-
ers only because of the use of the specially formed
sinkers shown in Fig. 85, having formed therein
the recess 118. During the subsequent advance
of the dividers, divider 130 is caused to kink yarn
against the first added empty needle 138 also as
shown in dot-and-dash lines in Fig. 69. The
kinking of the yarn 134 by divider 138 will cause
the needle 138 to take the yarn in its hook as
in Figs. 71 and 72, which show the needles ab
their extreme forward position about to pull the
loops off the ends of the sinker noses, and to
knock over the same. During the subsequent
downward and rearward movement of the needles
at the knockover, the yarn 134 will be caught in
the recess 128 of divider §88.. The position of
the yarh as the needles rise subsequent to the
knockover is shown in Fig. 73. 'To attain this
position, it is important that the sinker 140 carry
forward far enough to lay yarn safely forward
of the hook of the rising needle 182, In Figs. 75
and 76 the position of yarn 134 is shown in solid
lines, at the completion of the knitting cycle in
which the sinkers have been fully retracted and
the needles have been raised to their yarn kink- -

45°ing or coulier position. During the return coulier

from left to right in the formation of the next
succeeding course, the yarn 134, as shown in solid
lines in Figs. 77 and 78, will be wrapped about
the. reversing needle (42, and is kinked by the
first active jack sinker 132. In this form of ap-
plicant’s method, the yarn 134 (see Fig. 78) passes
upwardly from the previous reversing loop 144 to
the beard side of the first widening needle 138,
thence over the nose of the divider 130 to the

‘back side of the reversing needle 142, so that

upon the traverse from left to right in the forma-
tion of the next succeeding course, the yarn is
wrapped around the reversing needle {42, and is
then kinked in the usual manner by the first
active jack sinker §32. In this form of the method
of  widening the fabric at the selvage, it is to
be noted particularly that the yarn {34 extend-
ing from the previous reversing loop (44 passes
over the nose of divider 138, and is therefore
placed across the shank of the first widening
needle 138 substantially above the bottom line
of the sinkers, so that in the knitting of the
second or reverse course in which the carrier is
couliered from left to right, both portions of the
yarn 134 held against the beard side of the first
widening needle 138 will be caught within the
eye of the needle and drawn down, since the point
of the needle beard engages its eye at substan-
tially the bottom line of the sinkers to press. For
this reason, a true loop is not formed on -the
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needle 138 in the formation of either the.widen-
ing or the next reverse couliered course. It will

be noted further that the wrap of the yarn about.

the reversing needle 142 is sufficintly high so
that. the yarn will be nocated to be.received in
the usual yarn receiving notch of the divider 130,
and. will be kinked thereby during the formation
of the second or return course with the result
that a somewhat objectionable loop 146 is formed
as shown, for example, in Figs. 50 and 83 of the
drawings.

A preferred form of applicant’s method. for pro--
ducing a novel and improved selvage edge of the
fabric at the points of the two-needle widenings
is illustrated in Fig. 49, and Figs. 69 to 84 in-
clusive, in connection with the dot-and-dash dis--
closure of the feeding yarn designated at 150 in
such of these figures where the position differs
from the full line disclosure of the yarn desig-
nated at 134. In this form of the method, the
yarn carrier 108 and the several cooperating knit-
ting instrumentalities including the needles are
manipulated in such a manner as to cause the
first added widening needle 138 to engage within.
its hook only that portion of the yarn kinked
across the beard side thereof during the knitting
of the reverse or return course in which the car-
rier is couliered from left to right while that
portion of the yarn extending upwardly from
the previous reversing loop 144 is passed over
the beard of the needle, and is cast off during
the knitting of this reverse course. Further in
accordance with this modified form of the method
of forming a widened selvage edge, that portion
of the yarn 150 extending from the reversing
needle 142 during the return coulier from left to
right is caused to enter into the lower notched
portion 126 of the divider 180 to-avoid the ex-

treme kinking and stretching of this wrapped

yarn. The selvage edge thus formed as previ-
ously pointed. out, is shown in Fig. 49 of the
drawings. This modified form of the method will.

be. described in connection with the drawings as

follows:
In the formation of the first widening course,.

1t is assumed that the couier has taken place

from right to left, so that the yarn. carrier 108
has stopped in the full line position shown in.
Fig. 51 gver the divider (30, After the last or
active jack sinker desighated at 132 is fully ad-

vanced to kink the yarn designated at {50 in:

the normal manner around the selvage needle: 136
and before the. dividers come in the yarn: carrier
108 is shifted outwardly two needle indexes as
shown in the dot-and-dash lines in Fig. 69. To
this extent the procedure followed is identical
with that in the form of the method previously
described. In the preferred form of the method:
about to be described, the needles are: caused to
move in a novel manner with respect to the other
knitting elements to cause the yarn (50, extend-
ing from the last reversing loop 144 to the beard
side of the first added widening needle {38, to
pass under the bottom edge of the divider 130,
and thence to the back side of the new revers-
ing needle 142, When this procedure is followed,
that portion of the yarn 158 Dpassing from- the
breviously formed loop to the under side  of the
divider 30 crosses the shank of the first newly
added needle 138 at a Ievel sufficiently low as
shown in Figs. 76 and. 78, so that during the
formation of the next course the beard of needle
138 will be closed above this bar of yarn, caus-
ing the same to be cast off and forming a true
loop on the first added needle in this second. re-
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verse course. immediately following the first
widening course. It will be noted further that the.
wrap of the yarn about the newly added selvage
needle 142 is at a lower level than is the case with

. the yarn {34 positioned in accordance with & pre-

Viously described form of the method, so that dur-
ing the knitting of the next succeeding course
in- which the yarn carrier 168 moves in the re-
verse direction from left to right, the yvarn {50
is- positioned with respect to the divider 130 at
a lower level than was the case with the varn
134 in accordance with the previously described
method, so that the yarn. 150 will enter the notch
126 of the divider 186 (see Fligs. 78 and 85) in-
stead. of in the usual throat 124. The position-
ing of the yarn in the notch 126 has the effect
that: the yarn is not kinked. and is therefore not
stretched by the divider |30 during the reverse
coulier stroke of the yarn carrier {08 in forming
the second or return knitted course.

Manipulation of the machine to cause the yarn
188 to be laid in this relatively low position with
respect to the knitting instrumentalities during
this selvage widening operation is as follows:
Atter the yarn carrier {88 has been stepped out-
wardly two indexes as above set forth, the ma-
chine is permitted to turn over until the dividers
have been brought in and the needles have moved
downwardly almost to the knock-over level so
that. the loops are just being drawn off the noses
of the sinkers. At this position which is the
bosition shown particularly in Fig. 86, the needle
bars are rocked forward slightly so that the yarn
159 extending to the yarn carrier 10§ from the
last reverse loop 144 now positioned at the ex-
treme upper end of the needle hook, is caused to
snap off of and under the end of the nose of
divider 130. The needle bars are then again
rocked inwardly to their normal position, the
parts at this time being in the position shown in
Fig. 72. As the operation of the machine con-
tinues, the needles move to the knockover posi-
tion and thence inwardly toward the press posi-
tion as shown in Fig. 73 and in Fig. 74, where
the yarn (50 is shown as passing beneath the
divider- 130.

During the formation of the next succeeding
course in which the yarn carrier 188 moves from
left to right, the yarn 150 is wrapped around the
reversing needle 142 at g relatively low level in
a position to pass into the notched portion 126
of divider 138, and is kinked in the usual manner
by the first. active jack sinker {22. For the
knitting of this second widened selvage course,
the. knitting instrumentalities operate in the
normal manner. At the end of the coulier after
the sinkers are all forward, the dividers are ad-
vanced to reform the yarn kinks against all the
needles. The yarn {58, having been laid in an
abnormally low position with respect to the
divider 130 as above set forth, passes into the
notch $26. and is not kinkeqd by the divider $30
during the advancing movement of the same, SO
that any tendency toward looseness of the yarn
forming the reversing or selvage loop to be held
on the selvage needle is avoided. The needles now
move. downwardly and rearwardly to press fol-
lowing: the usual pattern of operation of these
elements, in accordance with which the beards
are closed when the tips of the beards are slightly
above the bottom line of the sinkers. The beards
close: therefore when the tips are below the level
of the newly kinked yarn and above the level of
the previously formed. fabric loops. held on the
This. pressing operation.
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has the effect’ of enclosing the wrap about the

newly added selvage needle (42 under the needle
beard. The beard of the inner of the two added
needles 138 closes over the newly kinked yarn
but above that portion left during the knitting of
the previous widening course below the bottom
line of the sinkers as a result of the passing oi
this yarn beneath the divider 130, * As the needles
now continue their downward movement to the
knockover level, the bar of yarn crossing the
shank of the first added needle 138 is cast off
and a true loop is formed by this needle during
the knitting of this second or reverse course.

In accordance with the preferred form of the
invention, a novel method is provided for vary-
ing the length of successively knitted courses of
the heel gore by one loop at a time and without
tucking to form the inner or suture.edge thereof
on the conventional Cotton type full-fashioned
hosiery machine having alternating sinkers and
dividers and a yarn carrier system adapted for
stopping the traverse of any carrier over a divider
only. The structure of the fabic produced in
accordance with this preferred form of the
method has been previously described and. is
illustrated in Fig. 47 of the drawings. The steps
of this form of the method for forming the inner
or suture edge of the heel gores will be readily
understood in conneteion with Figs. 34, 35, 36 and
86 of the drawings. In the knitting of the first
heel course as shown in Fig. 34, the yarn carrier
desiznated at 154 is stopped at the end of its left
to right traverse over divider 156 so that no yarn
is fed:to the number one needle, and yarn is fed
in the normal manner to the number two needle.
As shown in Fig. 34, the beards of the active
needles of the outwardly disposed series num-
bered 2, 3, ete. of the group engaged in the knit-
ting of the heel gore, have been engaged .and
pressed by the beard covering narrowing points,
while the humber one needle is permitted to re-

tain its loop. After the needles have pressed -

and when the sinkers have been retracted to about
the. position shown in Fig. 86, the machine is
stopped and the yarn carrier 154 is shifted out-
wardly or to the left two indexes to the position
shown in Fig. 35, where the carrier is shown over
the next outwardly disposed divider 188, the yarn
leading downwardly from the carrier to the loop
of yarn 160 which has been formed on the num-
ber two needle. The yarn carrier is now in a
position to lay the yarn over the noses of. the
divider 158 and the next outwardly disposed jack
sinker 162 upon the next or reverse coulier stroke
from right to left of the yarn carrier 154 so that
the yarn from carrier 154 will be caused to be
kinked first around the -number three needle in
the formation of this next course. In the next
following course in which traverse of the carriers
is from left to right, the carrier will stop over
the divider I158 so that the terminal loop of said
third course will be located on the number four
needle, and as the yarn carrier is again trans-
ferred two indexes prior to the return stroke, the
terminal wale loop of the next succeeding - or
fourth heel course will have its terminal loop
on the number five needle.

Further in accordance with applicant’s novel
method of knitting the shaped heel of a combina-
tion foot and leg hosiery blank in accordance with
the invention, a novel and improved procedure
is employed for the knitting of a first long course
of a heel fabric gore following the completion of
the last short course of a previous fabric heel
gore.. In:this specific case, where the last knitted
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course ‘of the previously formed heel gore was:
knitted on a small group of heel needles toward
the outer ends of the needle series with the beard
pressing narrowing points racked correspond-
ingly outwardly and with a substantial number
of the heel needles inwardly considered adjoining
the instep needles having been rendered inactive,
the knitting of the first long course of the next
heel gore requires that a substantial number of
the previously idled needles be added to the active
group of heel needles inwardly toward the instep
portion of the needle series. In order to carry
out this operation, it is required to move the
beard pressing narrowing point units inwardly
o large number of indexes subsequent to the com-
pletion of the last short course of the previous
gore and prior to the knitting of the first long
course of the new heel gore. In the preferred
form of applicant’s method, it is proposed to move
the left and right heel beard pressing narrowing
point units inwardly simultaneously, and to em-
ploy the usual point indexing spindle for this
purpose. Inasmuch as the operation of the car-
riers is not similarly symmetrical, and the knit~
ting of a first course of heel gore fabric during
the traverse of the slur-cock from left to right
is effective to form a true first course only on the
left hand heel, the first true heel fabric course
for the right hand heel being formed during the
subsequent traverse from right to left, an impor-
tent step of applicant’s improved procedure con--
sists in the manipulation of the carrier to cause
knitting to take place properly during the knitting
of the first course to avoid casting off of loops or
other difficulty which might arise through the
premature moving in of the right hand heel group
of beard pressing narrowing peints. Specifically,
in accordance with the improved procedure here
set forth, it is proposed to so manipulate the car- .
riers and carrier stop mechanisms as tc provide
for the knitting of a first long heel course on the
right-hand group of heel needles simultaneousty
with the knitting of the first long course on the
left hand sroup of heel needles during the tra-
verse from left to right, and at the same time to
provide such a connection with the idled inwardly
extending heel and instep needles as to insure a
firm and tightly woven fabric about the inner
tip of the gore and to avoid the formation of
objectionable eyelet holes.

The details of the procedure followed are spe-
cifically set forth in a series -of diagrammatic
views Figs. 656 to 68 inclusive, of the drawings.
In Fig. 65, the beard pressing narrowing peints
are shown in the position assumed at the com-
bletion of the knitting of the last narrowed course
of heel fabric formed in the knitting of the first
heel gore, the needles having pressed and drawn
down the new loops, and the beard pressing nar-
rowing points being shown clear of the needles.
The innermost narrowing points of the two groups
of heel beard pressing narrowing points are shown
opposite the 48 and 48’ needles respectively. For
the knitting of the next or first long heel course
for the formation of the next succeeding gore,
it is proposed to add inactive needles inwardly
of the active heel needle series to include needle
8 in the left hand heel series, which because of
the location of a jack sinker inwardly thereof
will be the first reversing needle of the new series,
and on the right hand needle series the 10’ nee-
dle which will ke the first reversing needle by
virtue of the position of a jack sinker immediately
inwardly thereof.

The first step of this operation. in accordance -



2/489;858"

23

with applicant’s improved. procedure: consists:in-.
the relocation of the inner carrier stop for the:
During the knitting of the next-
to last course of the preceding gore in which the
coulier takes place from left to right, the inner
carrier stop for the right hand heel carrier is .
shifted. inwardly so that during the subsequent-
traverse from right to left, yarn will be fed to-:
needle 8’. Fig. 65°'shows the positions of the parts:

right hand heel.

for the completion of the last short course.of heel

fabric in the knitting of the first heel gore.. If.
will.be noted.that the right hand heel carrier 104:

has. moved inwardly against its stop located as

above: noted, so that it stands over the divider-

between the 6’ and 7’ needles in a position to feed

yarn to the 8 needle having a sinker disposed .

inwardly thereof. Since in the knitiing of this

last short-heel course of the previous gore, there-

are no beard pressing points opposite the 8 to

47’ needies so that these needlss do not press,

a float of yarn will be formed except that with
respect to the last of the added needles, that is,
needle. 8, the yarn will be located to the back
side:of the needle by the action of the sinker dis-
posed. between the 8’ and 7’ needles. The man-

ner in which the yarn is Iaid as shown in Fig.

65, will be clear from a consideration of Fig. 73,
for example, in which the yarn is similarly located
to the back side of an end needle.

Prior to the knitting of the next or first long
heel: course of the next heel gore, the two groups

of heel knitting beard pressing narrowing points

are moved rapidly inwardly so that the innermost
points of the two series are opposite respectively
to 8 and 8’ needles as shown in dotted lines-in
Fig. 66.. The point spindle is then racked one
index prior to the pressing of the needle beards,

so-that the innermost points are located respec--

tively opposite the 9 and 9’ needles, this outward

racking having the effect of properly registering.
Fig. 66 specifically:
shows the position of the parts at the completion:

the points with the needles.

of the first long course of the new heel gore in
which the left hand heel carrier {82 has com-
pleted-its traverse from left to right feeding yarn
to reversing needle 9. Simultaneously the trav-

erse of the right hand heel carrier {84 from left
to right has caused the yarn to be wrapped about..

needle 8’ and the first loop to be formed on needle
9’. During the knitting of the second heel course
in the traverse from right to left, the narrowing
point spindie is again racked to move the points

outwardly one index so that a reversing loop .is.
left on the:now inactive 9 needle, and a loop is
formed -in- a normal manner on the 10 needle..

During this traverse from right to left, the right

hand heel carrier {84 will have moved inwardly.

to feed yarn to the 10’ needle which will then

become the first reversing needle in the formation::
- 60"

of the second right hand heel gore. From this
point on the kaitting of the gore proceeds in the
normal manner as previously set forth. The same

proczsdure will be again followed in the knitting
of the long course of each successively formed:-

gore until the heel is fully knitted.

In accordance with the present invention, it is :

contemplated that an alternative procedure may
be- followed- if- so-desired for the knitting of that

portion -of the heel which includes the knitting of
N

g first long course of a left hand heel gore fol-
lowing the knitting of the last short course of a

preceding gore cut of step with the knitting of the:

first.long.course.of the right hand heel gore.- The

procedure which it is proposed to follow in this.

alternative form.of applicant’s method:includes
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:hand: heel

24.
thie:inward:‘movement of ‘one-narrowing point unit:
and operation-of said unit-in -the inner-position:
-one: course-in:-advance 'of-the -inward ‘movement-
and’inward’ operationof ' the other narrowing

; point-unit,. This:procedure will "be particularly-

described in- connection: with diagrammatic Figs.
30;:31'and 32 of the drawings; in-which the heel
needles: are: indicated: as- open:- cirecles, and .the
instep-needles: are: indicated: as: solid black discs.
Thesright heel yarn carrier {94-is shown in Fig:
30 atthe inner end ofitsistroke prior tothe knit--
ting:of the:last short course of the previously knit:
heel gorefor-the:right-hand ‘heel.. This view
shows: the last-short knitted course for the: left
The yarn:laid by the-right hand heel.
carrieris designated diagrammatically at 168; and:
the yarn laid by the left ‘hand heel carrier 102
in-the: knitting -of: this course is designhated. at.:
188:. The:beard covering narrowing. points coop--
erating with' the needles knitting: the:left hand:
heel are -designated as-in previous views. at {19;
and the beard: covering. narrowing points. of: the:
group associated: with the needles for the:knitting
of the right hand -heel:are:designated. at112.. The

+ position: of the parts-in Fig.: 30, is assumed.to be.

that. which would be.taken.upon. the.completion
of the knitiing of the last course when the yarn
designated by the-lines 168 .and: 168 has been-
formed: into. 1oops, and the: beard:.covering nar-
rowing. points-have. again moved away from the
needles.: Prior-to the knitting of the. next course:
with: the coulier: from left:to right which. will be -
the: first.-course-in the:knitting of the new. heel:
gore, the group:of narrowing points {10 is moved-
inwardly so.that.-the innermost-point will cover:
needle. 9,  and:the-left hand: heel inner.ecarrier
stop.is.adjusted sothat during this traverse from.
left:to right. in-the: knitting .of ‘this:course, the:
left hand heel carrier :182 will: stop-over a.divider -

located: between' the 8th-and 7th needles to feed -

yarn to the 9thror first reversing:needle of the new~
gore. . In this.form. of the method, the narrowing:
points: 1§12 - of - the group . associated. with the -
needles knitting the right hand heel are permitted
to berstepped: outwardly again one index to form:
oneadditional short-course in the right . hand heel."
The construction-and:-arrangement: of the mech~
anism and manual’ controls for shifting the nar-
rowing points {18-of the left hand group inwardly:
one course. prior to-the similar inward movement
of ‘the narrowing- points 112 of the right hand:
group,: will ‘hereirafter -bemore: fully set forth:
For purposes of illustration of the method, it may
be:stated that the narrowing point supporting bar

55- 10T supporting  the-group of narrowing points 110

associated:with the left hand heel:needle group is
moved “inwardly raway: from::its - normal contact
with:the- stop abutment forming part of the left:
hand narrowing -point. control- nut -mounted on
the narrowing: machine racking: spindle; and is:
then latched in-its-inner-position by means of a
manually operable:latch lever. Prior-to the knit<.-
ting-of ‘the-second-heel-course -of' the new gore::
with-a-coulier from right to left, the narrowing

.point spindle -is rotated-:to shift the narrowing .

spindle nuts rapidly inwardly, so that the-inner=-
most narrowing point {12 of-the-right hand series-
is positioned- over the 9’ needle, and the spindle

is . then:racked one-index:outwardly so that the:
first needle covered by the innermost narrowing
point. of:the right -hand series will be the 10’
needle. Atthe same time the latch above referred

to holding:the points-1#8 of the left hand series:
is released:so that these points may be:similarly:
shifted-outwardly -one-index:to:uncover needle.9:c.
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Fig. 32 shows the position at the completion of
the knitting of the second course in the forma-
tion of the new heel gore in which two courses
of heel fabric forming the new gore have been
knitted as to the left hand heel, and one such
course has been knitted in the formation of the
right hand heel.

The procedure above described may be em-
ployed also for the knitting of the first course
of the first gore for the left hand heel one course
in advance of the knitting of the first course of
the first gore for the right hand heel. For the
knitting of the first course for the left hand heel
the left narrowing point unit is brought in while
the right hand unit remains in an inoperative
position beyond the active needle range.

The machine disclosed in the drawings as em-
bodying in a preferred form the several features
of the present invention, is a multiple section
full-fashioned Cotton type machine such as is
ordinarily employed for the knitting of the leg
and heel portion of a full-fashioned stocking
blank. While a multiple section machine is par-
ticularly described and illustrated, it will be un-
derstood that the invention is not limited in its
application to a multiple section machine, but
may he equally applicable to other types of knit-
ting machines inciluding single section machines
having the usual arrangement of needles mov-
able en masse with relation to a press edge, a
slur-cock mechanism, jack sinkers which are sue-
cessively advanced in a knitting wave to keep
the yarn against the needle shanks, dividers
alternating with the sinkers which are subse-
quently advanced to re-measure the yarn against
the needle shanks, knockover bits cooperating
with the needles and sinkers for the knocking
over of the previously formed loops upon down-
ward movement of the needles, a narrowing ma-

chine including groups of narrowing points which -

are arranged to be shifted or indexed along the
needle series, traversing yarn carriers, and car-
rier stops adjusted in such a manner as to control
the operation of the yarn carriers for feeding
the yarn to active needles.

Each knitting section of the machine consists
of a needle bar (710 containing -spring beard
needles 172 having an up-and-down movement
for drawing down and knocking over the loops
of fabric, and an in-and-out movement toward
and away from the fixed pressing surface (74
to press and to cast off the old loops of yarn, to-
gether with individually movable yarn measur-
ing sinkers {76, alternating dividers (18, and
knockover bits (82 which cooperate with the
needles to knock over the loops and to support
the fabric with relation to the needles. The sup-
porting structure of the machine comprises a
series of frames 182 spaced every two knitting
sections along the length of the machine, which
are rigidly held together by the stiffening rails
184, 185, 188 and the usual work table 190.

The frames 182 have formed therein bearings
for the several operating shafts which for the
most part extend along the length of the machine
and include particularly the cam shaft 192, the
needle bar shaft 194, the presser shaft 196, the
knockover bit shaft 198, the narrowing machine
lifting shaft 280, the narrowing machine fulerum
shaft 202, the narrowing racking screw shaft 470,
the narrowing point unit fulcrum shaft 206 and
the fabric take-up shaft 288 (see Fig. 1).

In carrying out the present invention, a novel
and improved arrangement and cooperation of
the several knitting instrumentalities of a Cot-
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ton type knitting machine is employed in order
to permit the terminal wale loops of the instep
fabric to be held on the shanks of the instep
needles in an inactive position while knitting is
continued on a variable number of heel needles
for the knitting of the shaped heel fabric. For
this purpose, the knitting motion of the needles
is somewhat modified to permit the needles to
go through the cycle of their knitting motion
without, however, coming into engagement with
the press edge, so that the loops held on the in-
step and other inactive needles will not be pressed
off, and the narrowing point units are caused to
cooperate with the needles in such a manner as
to press the beards of selected groups of active
heel needles so that knitting will take place on
those needles only. In order to avoid stretching
or severing of the loops held on the inactive
needles as the result of the continued needle mo-
tion during the knitting of the relatively large
number of heel courses, a special form of knock-
over bit is employed. and improvement has been

- made in the supporting and actuating means for
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the knockover bits to substantially reduce the
strain and wear on the held loops on the needle
shanks. :

In accordance with the usual practice, the
needle bar 110 is pivotally supported on horizontal
needle bar supporting arms 210 secured to the
needle bar shaft 194 of the needle up-and-down
motion which in turn has secured thereto down-
wardly extending cam levers 212 with cam en-
gaging rollers 2148, A heavy spring indicated at
216’ secured to the lower end of cam lever 212
tends to move the cam lever 212 and roller 244
rearwardly against its cam. The needle press
motion comprises the usual downwardly extend-
ing arm 216 of the needle bar 110 which is con-
nected by.means of a cross link 218 with a down-
wardly extending arm 220 on the presser shaft
196. Downwardly extending cam levers 222 se-
cured to the presser shaft 196 have supported
thereon cam rollers 224 for engagement with any
one of a bank of cams on the cam shaft. A heavy
spring 226 secured to a downwardly extending
tail of the cam lever 222 tends to move the cam
lever 222 and follower roll 224 rearwardly to main-
tain engagement of the roll with its cam.

The narrowing machine illustrated in the draw-
ings, comprises the front narrowing machine
shaft 206, the rear narrowing machine fulerum
shaft 202 and supporting arms 228 which con-
nect the two shafts at intervals along the length
of the machine and are rigidly secured to the
fulerum shaft 202. In accordance with the usual
construction, the narrowing machine shaft 206
has rigidly secured thereto a series of down-
wardly extending brackets 238 in which are re-
ceived the usual axially slidable narrowing point
unit supporting bars 232, 234, of which the upper
bar 232 provides support for a richt hand narrow-
ing point unit 236 at each knitting section of the
machine, and the bar 234 provides support for a
left hand narrowing point unit 238 for each knit-
ting section. REach unit with the present con-
struction is assumed to comprise a group of 56
narrowing points 233. The narrowing machine is
supported and is moved vertically about the pivot
provided by the rear narrowing machine fulerum
shaft 202 by means of a link 240 pivotally con-
nected at its upper end to the shaft 206 and at
its lower end to a horizontally disposed cam lever
242 which is pivotally supported at its forward
end on a stud 244 on one of the machine frames
182. A follower cam roller 246 slidably supported
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~on.a stud-248 on the cam lever 242 is-arranged: to
-engage-alternatively with any one of a-number of
-narrowing machine-operating cams which include
-an idle cam: 280, the usual-narrowing cam:2352.and

& narrowing machine point.covering:knitting-cam :

-284. -The cam roller:246 is arranged to be:shifted
axially on its-stud by means of a shifting fork
-286 carried .on an :axially movable:pattern- shift
rod:- 258.

Since the entire weight of the narrowing ma-;

chine is carried -on :the supporting -connections
above described including the camfollower roller
- 248, mechanism is provided in machines .of this
description for-raising -the narrowing machine
prior to the shift of the follower 24§ from one
to-another of the narrowing machine cams. In
-accordance. .with the.embodiment of the present
invention, a novel lift mechanism ‘s .empicyad,
~this- mechanism being. generally shown in~Figs.
1 and 4 of:the drawings,.and includes. a narrow-
ing machine lift cam”lever 2863 secured: to the
‘rotatable narrowing 1ift -shaft 288, the. follower
-roll “282 supported for axial shiftizig on s -stud
.264-on the lift cam lever 268, a lift cam 285 on

‘the ‘main :cam shaft 182, rearwardly extending <

lever arm 268 secured to the narrowing mschine
1ift rock -shaft 200, and -an upwardly -extending
link ‘278 pivoted thereon and arranged at its
-upper end for engagement with the notched rear
end ‘of the narrowing machine vertical motion
cam lever:-242, In-order to control the -position
of the upwardly extending link 278,-a spring 272
-is ‘arranged o urge‘the link forwardly against
-an adjustable -stop 274 -on an arin 21§ on the
‘narrowing machine lift rock shaft 288, - The 1ift
-cam lever 260 and lift shaft 298 are urged in-a
counterclockwise direction-by a -heavy spring 2178,
“this movement being limited by engagement of-an
adjustable stop 288 on a downwardly -extending
arm of the lift shaft 268 with an abutment 282
'on the machine. The narrowing machine’lift fol-
lower roll 262 is shifted: intc and out of opera-
tive relation to lift cam 288 by means of a shift-
‘ing fork 284 and an axially movable pattern shift
rod 286. v ,

In accordance with the invention,.a novel mech-
anism is employed for shifting the narrowing ma-
chine operating cam roller onto its knitting or
beard closing cam. 'The mechanism provided is
arranged to be controlled from the pattern chain
of the machine, and acts_independently of the
usual narrowing machine control mechanism
which , is thrown .into operation by a shogging
.of the cam shaft of the machine rightwardly to

a narrowing, position. 'The mechanism for shift- 5:

ing the narrowing machine cam roller to the knit-
ting or beard closing positicn comprises means
for biasing or tensioning the narrowing machine
operating cam roller rightwardly through the
operation of one pattern chain actuated shift
connection, and an additional control from the
_pattern chain .for shifting the nsrrowing ma-
chine lift ecam roller 266 onto its operating cam
262 to raise the narrowing machine so that the

.operating cam roller is unweighted from its idle -

position cam and is permitted to move under the
influence of the biasing means to the knitting
or beard closing position. As shown in Fig. 10,
a shift cam lever 288 is mounted to turn on a
fixed pivot 298, and has formed therein a cam
track 292 in which is engaged a pin 284 on 2
‘bracket 286 secured to the pattern shift rod 258.
The position of the cam lever 288 is controlled
by means of a downwardly extending operating
lever 288 which is arranged to be acted upon by

28

g -collar -281 :on a:pattern chain:actuated shift
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.gaging screw . stops .326.

-rod -293 .and is-formed:adjacent its upper .end
~with- g laterally extending offset which carries an
-adjustable stop 380 for.engagement with the cam
~lever-<288.
~tween: the -cam’ lever288:and the offset of lever

‘A tension - spring ‘382 -extending be-

298 acts to move the cam lever downwardly to
maintain-the same in engagement with the step

~388. ' The entire:-assembly including the lever 288
-and cam lever ‘288 is urged in a clockwise direc-

tion by means of a tension spring 364 connected
with the.end of the lever 268, Movement of shift
rod ‘283 -to the right when actuated by .a bump
on the pattern chain-rocks the lever 298 counter-
clockwise- and tensions the :spring 382 and cam
lever 288 so that the pattern shift rod 25% for

“the -narrowing machine operating ecsm roller or

rollers 248 is biased toward the knitting or beard

-closing position.

"The shift rod 258 for controlling the operation
of the narrowing machine to cause the narrowing
points to close the needle beards in accordance
with a knitting cycle is held in its shifted vosi-
tion to maintain the several narrowing machine
cam rollers in engagement with their knitting
cams during the-entire extent of the hesl knitting
by means of a latch 295 carried on g stationary
pivot 297 and yieldably urged by s spring 289 in
a direction to engage behind a collar 28{ on the
shift rod-298. Af-the end-of the heel knitting
operation, the latch is automatically tripped by
the pattern chain of the machine through con~
nections including a link 303 and a pattern chain

actuated lever (not specifically illustrated), since

these parts are of ordinary description.

In accordance with the invention, the narrow-
ing .machine of the illustrated construction
is constructed and arranged to permit the
narrowing point units to be rocked rearwardly
to-an alternative position somewhat closer to the
press edge than normal to cooperate with the

_needles in a beard pressing capacity for the knit-
‘ting of the shaped heel fabrics.

To this end the
front narrowing machine shaft 286 is supporte
for rocking movement in bearings formed in

_the supporting arms 228, .and has rigidly con-

nected thereto. a.rocking shift control lever arm
324 (see Figs. 1, 2.and 3) bifurcated at its free
end to receive two pairs of opposed cam en-
A cam sleeve 328
mounted. for axial movement on the narrowing
machine fulerum shaft 202 has formed thereo:
stepped cam surfaces.338 which engage the screw
stops.326 and act upon.axial movement of the
cam sleeve.328 to rock the narrowing point shaft
286 and narrowing point units 238, 288, from one
to the other position. Laterally extending hook-
shaped extensions 332 of the bifurcated portion
of the rocking shift control lever arm 324 are
arranged to extend into the path of movement of
the cam sleeve 328 and limit movement of the
sleeve in each . direction. The -shift of the cam

_sleeve 328 and point fingers controlled thereby

is effected by the. pattern chain 345 of the ma-

.chine simultaneously .with the shift of the nar-
rowing machine operating cam roller to the knit-

ting position (Figs. 1 and 10) through connec-
tions comprising an axially movable control rod
234 supported parallel to the narrowing machine
fulerum shaft 262 and secured to an ear on
the cam sleeve, a lever 338 supported intermediate

its length on a pivot pin 328, and the patiern

chain control shift rod 258. The lever 336 at its
upper end is arranged to act against a spring 348
seated against a collar 342 on the control rod
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334 (Figs. 1, 2 and 3), and at its lower end engages
against a collar 344 on the pattern shift rod 258.

The operation of the pattern controlled shift
rod 258 to shift and to maintain the narrowing
motion cam followers 246 in engagement with
the narrowing machine heel knitting cams 254
during the knitting of the heel fabric has been
described. It will be evident that the shifting
of pattern rod 258 to the heel knitting position
will act at the same time through lever 336,
control rod 334 and cam sleeve 328 to rock the
narrowing point fingers rearwardly to their
beard pressing position for the knitting of the
first and subsequent heel courses. The return
of the pattern rod 288 and cam followers 246
to their inactive position subsequent to the knit-
ting of the last heel course will cause the narrow-
ing point fingers simultaneously to be rocked to
their normal narrowing positions.

In sccordance with the invention, a modified
needle motion is employed for the knitting of
the heel fabric to cause the needles to cooperate
with the beard pressing narrowing points to
form loops on the heel nesdles without, however,
engaging the beards of the instep and any idled
needles against the regular press edge 174, so
that these idled needles are permitted to retain
their loops. The modified needle motion makes
use of the regular up-and-down needle motion
cam 346 (see Figs. 1 and 4). The in-and-out
needle motion cams include the usual knifting
cam 348, the usual! narrowing cam 350 and a
special in-and-out needle motion cam 352
mounted to the right of the regular cam as
shown in Fig. 4. This cam duplicates the usual
needle motion, except that the needles at the
press are not moved rearwardly a sufficient dis-
tance to engage their beards with the press
edge 174. The press movement, however, is
sufficient to cause the heel needles to cooperate
with the beard pressing narrowing points to
properly close the heards of the active heel
needles. In order that the heel in~and-out needle
motion knitting cam 382 may be rendered opera~-
tive for the knitting of the heel courses, the
roller 224 is supported for axial movement on its
stud 354 on the cam lever 222. A shifting fork
356 supported on a pattern shift rod 358 engages
the sleeve hub of the cam roller 324 for shifting
the roller from one to the other of its cams, The
pattern shift rod 358 for controlling the position
of the needle in-and-out motion cam roller or
rollers 224 is retained in its shifted heel knit-
ting position throughout the knitting of the heel

fabric by means of a latch 306 (see Fig. 10) piv-.

otally supported on a fixed bracket 308 and ar-
ranged for engagement with a stop collar 310
on the pattern shift rod 258 to lock the shift rod
258 in its shifted position which is to the right
of that shown in Fig. 10. A tension spring 312
connected to a downwardly extending arm 314
of the latch tends to move the latch to its engag-
ing position. At the completion of the knitting
of the heel fabrics, the latch 306 is automatically
disengaged to permit the shift rod 258 to return
to the normal position shown in Fig. 10, and thus
to return the needle in-and-out motion cam fol-
lower roller or rollers 224 to the normal knitting
position. The release of the latch 306 is effected
by connections including a link 316 connected
at one end to the arm 314 of latch 366 and ab
its other end to one arm of a pattern chain lever
318 supported on a transverse pivot 329 and ar-
ranged for engagement with a bump such as that
designated at 322 on the pattern chain,

30

During the knitting of a widened selvage in

‘accordance with a preferred form of the present

invention, the heel yarn carrier stops over the
usual selvage divider, and is thereafter moved two
needles outwardly as the dividers come in (see

~ Pig. 69) in order to cause the yarn fo be placed
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to the beard side of the first added needle and
to be wrapped around the shank of the outwardly
disposed added needle upon the return stroke of
the yarn carrier. As hereinafter more fully set
forth, outward movement of the heel yarn car-
rier for widening is automatically effected by the
outward racking of the outer carrier stops at this
point in the knitting cycle, and the carriers are
moved outwardly with the stops owing to the fact
that this outward shift takes place prior to the
completion of the draw stroke of the slur-cock
mechanism. In accordance with a preferred form
of applicant’s method, the needles, as they move
downwardly, are rocked outward slightly away
from the noses of the sinkers at about the posi-
tion shown in Fig. 86 so that the additional out-
ward traverse of the heel yarn carrier will cause
the newly laid increment of yarn to be placed
wholly beneath the next outwardly disposed di-
vider, and will further cause the yarn to be
wrapped at an abnormally low level around the
more outwardly disposed selvage needle. In order
to effect the abnormal outward movement of the
needles away from the press during widening op-
erations in heel knitting, the needle heel knit-
ting in-and-out or press motion cam 352 is pro-
vided with a dip or cutaway portion which is
effective to allow the needle to fall outwardly
away from the press a slightly abnormal amount
at the point in the knitting cycle when the nee-~
dles are drawing their loops off of the noses of
the sinkers. This dip is indicated at 35{ on the
needle in-and-out motion cam 352 as shown in
Fig. 33 of the drawings. This abnormal out-
ward movement of the needles is permitted only
during the widening operation above referred to,
the in-and-out motion cam roller 224 being at
all other times during heel knitting prevented
from moving inwardly into the dip 351. The
mechanism for controlling the in-and-out mo-
tion of the needles to cause them to follow either
a normal or abnormal course of movement as the
loops are drawn from the sinker noses during
heel knitting, comprises a lever 353 secured to
the needle presser shaft {96 of the machine, and
arranged for engagement with a sleeve 355 slid-
ably supported upon the hand wheel shaft 357
of the machine (see particularly Fig. 1). The
sleeve 355 is movable into and out of operative
position directly beneath the forwardly extending
tip of the lever 353. The lever 353 is arranged
closely but not touching the sleeve 355, and in
this position does not interfere with the stitch
adjustment of the needle presser motion. The
lever 353 is adjusted so that it.just touches the
outward diameter of the sleeve 8355 when the nee-
dle presser motion roller 224 is in the normal
inwardly disposed position corresponding with
the first knockover position of the needles. When
the sleeve 358 is moved axially along the hand
wheel shaft 357 out of alighment with the lever
353, the lever is then free to move downwardly
in a clockwise direction so that the in-and-out
or presser motion cam roller 224 is permitted
to ride to the bottom of the dip portion 351 of
its heel knitting cam, thus imparting thereto the
abnormal needle rocking-out motion necessary
for the knitting of the selvage edge in accordance
with the preferred form of applicant’s method.
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“The position:of:the sleeve: 355 is:controllied-auto-
+maticallyfrom:the pattern:chain of the machine
~through sconnections which, -as best ‘shown -in
“Pig. -1, ;comprises .a ‘pattern -shaft rod 359 to

~which is:secured -a vertically -extending sleeve -

cextension:359’ :which engages with-a downward-
"1y -extending. lug on the:sleeve 358, The sleeve
rextension:359’:is.slidably supported on two other
shift-rods-of :the:series:merely in order .to pro-
vide a stiffer construction.

‘Further. in accordance with the invention, the
‘knocking-over -élements with the present con-
struction:are:supported-and arranged to operate
-in a:novel and improved manner in-relation to
‘the -several .cooperating -knitting. instrumentali-
:ties:of ‘the:machine for the performance of each
of :the several knitfing and other operations the
Initting instrumentalities-are called upon to per-
:form. _As best shown:in!Figs. 1,719 and.20 of the
~drawings, “the :knockover 'bits 180 employed . in
this present construction, are:of "the so-called
notched or nib type:having formed therein -the
-throat 383 for holding -down the  fabric dur-
*ing the rising -movement of the needles. The
-knockover-bits are:mounted in a slotted -knock-
over bit bar-352 having:a.cover plate 384. The
‘par:is provided at-each end thereof with down-
-wardly extending arms 368 which have a pin and
:slot -connection- with ‘horizontally disposed “lever
arms. 368 :secured to-the knockover-bit shaft: 188,
Adjacent their -upper :ends the arms 366 are
supported for wvertical -and limited horizontal
movement in slots formed in brackets 378 which
-are -closed .in by a .cover .plate :3712. Tension
“springs 314§ connected between the knockover bit
bar -382 -and -stationary -forwardly -extending
brackets 376 -act . to -support the knockover bit
‘bar :362 and bits 180 yieldingly in the fully ad-
vanced -or -projecting .position ‘' (see Figs. 19 ‘and
20). ‘The :knockover bit -bar is urged yieldingly
upwardly by -means of tension springs 378 (see
Fig. ‘1) connected -at their upper ends to pins
380 -on a fixed portion of the machine, and at
“their -lower :ends carried on -the vertical sup-
porting posts:366 for the knockover bits. - Upward
movement of the-arms 388:and knockover bit bar
:362 -is ‘limited by engagement of ‘stop screws
379 :threaded -into the lower .ends of arms 386
and :slots -381, with the :associated pins 383 on
the -supporting ~arms 368. For imparting the
usual vertical -positioning movements to “the
knockover -bits, spring-seated as. above described,
the :knockover -bit shaft {98 has secured thereto
one or more downwardly extending cam levers
382 -each of which -carries a cam follower roller
384 for: engagement with the usual knockover
bit . 1ift :motion 'cam 386. A tension spring 388
connected at-one endto the lower-end of the cam
lever 882 and-at its other end to a point on the
machine ‘frame, acts to maintain the roller 384
against its cam.

A feature of the invention .consists in the
.prevision of -a novel control mechanism which
~acts during each @ knitting cyéle of the machine
‘to maintain-the knockover kit in a relatively re-
tracted position ‘horizontally during a major por-
Hion of theknitting eycle, and permits the knock-
over “bits to be moved forwardly under the in-
fluence of their tension springs 374 only at that
point-in-the knitting cyele at which the needles
move rearwardly and start:.to rise from the knock-
-over level. ‘This mechanism, as best shown in
JPigs.. 1,10, 18, 19 and 290, comprises a rod or bar
:3982 'which :extends along the length of the ma-
:chine, ' being :supported :for axial :movement in
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‘brackets 352:on the-work table 199. Opposite each

end .of each knitiing section there is secured to
the bar 3$£3,.a rearwardly extending. support 384
to which is secured a cam plate 398. Clamping
screws 388 extending through slots formed in
the cam plate 286 provide means for adjustably
securing the .cam plates 388 to their supports
298, A cooperating follower element 488 in the
form -of ;a forwardly extending nlate with a
pointed end is secured to each end of each knock-
over bit bar 282 for engagement with the stepped
cam which forins the rearward edge of :the cam
plate §88. With this construction and arrange-
ment of the parts, movement of the cam bar 388
axially to the right along the length of the ma-
chine, will cause the foliower 438 to ride onio the
low portion of its cam, thus permitting the knock-
over bits ‘to be tensioned forwardly under the
influence of their springs 374. Movement of
the cam bar §88 leftwardly to the position shown,
for example, in Fig. 20, will cause the knockover
bits to be moved rearwardly against the pressure
of their springs 374 to a relatively retracted posi-
tion.

During the operation of the machine for ordi-
nary knitting, and also during the knitting of
the shaped heel portions of the stocking blank,
the cam bar 399 is actuated through connections
irom the cam shaft of the maciine to cause the
knockover bits to be héld normally in their fully
retracted or rearward position, and to move for-
wardly to engage the nib portion thereof in the
previously formed fabric loops oniy as the needles
move rearwardly and start to rise from the knock-
over level. This mechanism comprizes a bell-
crank lever 462 (see Fig. 10) supporied to twrn
on a pivot pin £04. A horizontal arm of the lever
422 extends parallel with the cam bar 553 and is
provided with a cammed outer end 485 for en-
gagement with a stop pin 488 on the cam bar
3806. A downwardly extending arm of the lever
402 is urged into engagement with a face cam
410 on a disk 442 on the cam shaft by a tension
spring 4i8. A spring £14 (see Fig. 10) connected
at one end to a pin on the cam bar 388 and
at its other end to a bracket on the table 198
acts to urge the cam bar 385 to the left to main~
tain the pin 468 in engagement with the cammed
end 466 of the lever 452,

Further in accordance with the invention, the
knockover bits are arranged to cooperate in a
novel and improved manner with the several knit-
ting instrumentalities during a narrowing cycle
of operation of the machine. At the beginning
of the narrowing cycle of operation, the web-
holders are caused to move to their fully advanced
position under the infivence of their springs 374,

.and are maintained continuously in this position

until just prior to the final withdrawing move-
ment of the narrowing points at the end of the
narrowing cycle. The mechanism for control-
ling the forward and back position of the knock-
over bits {88, particularly during the narrowing
operation, comprises an actuating lever 415 (see
Fig. 10) which is rendered operative by the axial
shifting of the main cam shaft {92 to the nar-
rowing position to the right to rock the bell-
crank lever 482 in a clockwise direction to shift
the cam bar 390 and cam plates 2398 to the right,
and thereby to permit the webholders {28 to be
moved yleldingly to their advanced or forward
position. The lever 416 is supported intermedi-
ate its length on a stationary bracket 418, and is
provided at its lower end with an -engaging sur-



33 ,
faée which is arranged to be acted upon by the
cam disk 412 on the cam shaft as the cam shaft
is shifted to the right to the narrowing position.
The rocking movement thus imparted to the lever
416 causes the upper end thereof to engags with
and act upon a pin 428 on the bell-crank lever
402 to rock the same in the clockwise direction.
A small tension spring 422 connected between the
lever 416 and a stationary bracket 424 tends to
rock the lever 416 in a clockwise direction away
from the pin 420 to a position determined by the
engagement of a stop screw 426 on the level with
the bracket 424. The return movement of the
cam shaft 192 and disk 412 to the left slightly
before the end of the narrowing operation, causes
the bell-crank lever 402 to be again rocked in .a
counterclockwise direction under the influence
of its spring 413 to again shift the knockover bits
188 to their retracted position as the follower 488
rides onto the high portion of the cam surface
of the plate 386.

In accordance with the invention, mechanism
* is provided for releasing the take-up tension on
the fabric during the knitting of the heel fabrics.
As best shown in Figs. 1, 5 and 10 of the draw-
ings, the machine is provided with fhe usual

take-up mechanism comprising a take-up roll’

shaft 208 which extends along the length of the
machine at the front side of the work table 199,
and provides support for the usual wind-up rolis
432 at each knitting section. A take-up tension-
ing strain is imparted to the shait 288 by means
of connections which comprise a pulley 434
which is loose on the shaft 208 and is connected
to turn therewith by means of a pawl 436 pivoted
on the pulley 434 and arranged for engagement
with a ratchet 438 secured to the shaft 293. A
cord 440 wound about the pulley 434 extends up-
wardly over idler pulleys (not shown) to the rear
side of the machine, and is weighted in the usual
manner. The mechanism herein provided for
relieving the tension on the fabrics applied by
the take-up mechanism above described, com-
prises a ratchet 442 which is secured to the take-
up roll shaft 208 and is arranged to be acted upon
by the pawl 444 carried on a bell-crank lever 446
loosely supported to turn on the take-up roll
shaft 208 adjacent the ratchet. A pin 448 on
the pawl 444 is arranged for a fully retracted
position of the pawl and bell-crank shown in
PFig. 4, to ride on a fixed shield 450 provided
for that purpose. The pawl 444 engages the
ratchet 442 only when the supporting bell-crank
lever 446 is rotated about the shaft 208 sufficiently
for the pin 448 to clear the shield 450. The

horizontally extending arm of the bell-crank 446

is connected by means of a link 452 with one arm
of a bell-crank pattern controlled lever 454 sup-
ported to turn on a fixed bracket 4%6. A down-
wardly extending arm of the lever 454 is arranged
to be engaged by a collar 458 on the pattern shift
rad 358. Movement of the shift rod 358 to the
right as above described, at the beginning of the
heel knitting operation, acts fo rock the bell-
crank 446 to engage the pawl 444 with the
ratchet 442, and thus to rock the take-up shaft
208 in a direction to release the tension on the
fabric against the biasing strain of the weighted
take-up cord 440. The tension is thus removed
from the fabric during the entire knitting of the
heel fabrics, and the fabric is again tensioned
only when the pattern rod 358 is permitted to
return to its inactive position to the left upon
the completion of the heel fabrics.
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. 34 A

The operation of the knitting instrumentalities
including the needles, sinkers, dividers, knock~
over bits and beard covering narrowing points

“for the performance of each of the several opera-

tions in their several cooperative relations for
knitting heel fabrics and for supporting the ter-
minal wale loops of the instep fabric inactive on
the instep needles, for the knitting of full courses
in which the needles operate against the press
edge of the machine, and for narrowing, will be
briefly deseribed in connection with illustrative
figures of the drawings. .

The operation of these parts for the knitting of
heel fabric is particularly described in the series
of diagrammatic Figures 21 to 28 inclusive. It
is assumed that the narrowing points 239 have

- been rocked rearwardly to the heel knitting beard
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pressing position, and that the needle in-and-out
motion cam roller 224 has been shifted to the
right for engagement with its heel knitting cam
so that the needles at the press will not be moved
rearwardly a sufficient distance to cause their
beards to be pressed against the press edge 174,
but so that the active needles will be brought
into pressing engagement with their cooperating
beard pressing narrowing points 239. As pre-
viously pointed out, the knockover bits are sup-

‘ported and operated in such a manner as to re-

quire no change in the position or operation of
these elements, whether for the knitting of full
courses in which the needles move rearwardly
against the press edge 1714 or in the knitting of
heel fabrics in which the needles are moved rear-
wardly a somewhat lesser distance to press the
beard pressing narrowing points 239.

Fig. 21 illustrates the position of the parts at
the completion of the coulier in which yarn has
been fed to the needles 172 in their high posi-
tion, the yarn measuring sinkers 176 have come
in to measure the yarn against the needle shanks,
and the dividers {18 have come in to re-measure
and kink the yarn against all of the needles.
The knockover bits 180 are in their fully re-
tracted rearward position in which the cam fol-
lowers 460 (Fig, 20) are engaged with the high
portion of the cam face of the member 396. The
beard pressing narrowing points 238 have now
started their downward movement into position
to cover the beards of the active needles.

Fig. 22 illustrates the position of the parts in
which the needles have started downwardly and
the narrowing points moving downwardly at a
faster rate are approaching the beard covering
position, and the needles have started to move
rearwardly to press. In connection with Fig. 22,
it will be noted that the narrowing points 239
must be moved downwardly far enough so that
their tips are below the line of the newly kinked
varn designated at 462 before the tip of the point
becomes embedded in the eye of the needle. The
narrowing point will, however, be brought into a
full engagement with the needle before the tip
of the narrowing point has moved downwardly to
the level of the previously formed fabric loops
designated at 464 supported on the needle shanks
below the sinker level.

Fig. 23 shows the needles fully pressed against
the narrowing points with the needles 172 and

_narrowing points 239 still descending.

70

Fig. 24 shows the needle 172 still fully pressed
against the narrowing point 239 with the tip of
the needle beard now safely below the line of the
loops of previously knit fabric 484. 'The loop

~of the newly kinked yarn 462 is drawn up into

(]

the head of the needle, and is stretched down-
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~wardly over the Slukel‘ mb as. thn sinker is about
te recede. )

“Fig. 25 shows the parts in position as the
needles have now moved forwardly in relation to
“the sinker retracting movement to draw the new
ioops downwardly off the sinker noses onto the
nibs of the knockover bits 188. At the same time
‘the loops 462 are drawn.through the previously
formed fabric loops 464 which have been cast off
over the beards of the needles to form the new
course of fabric. During this operation, the
narrowing points 239 start to move upwardly to
thieir raised inoperative position.

JAs shown. in Fig. 26, the needles are now moved
rapidly to the rear.at the knockover level to cause
the loops and the previously formed fabric to be
placed to the back sides of the needles while at
the same time the nibbed knockover bits are per-
‘mitted to move forward under the influence of
their springs 374 so that the nibs 360 are engaged
with the bar of yarn in the sinker wale to cer~
tainly form the loops and to position the loops to
the back sides of the needles. This movement of
the knockover bils is perimnitted as previously de-
scribed, as the result of the axial shifting move-
ment of the cam rod 358 to the right, carrying
with it the cam members 386 so that the followers
409 are permitted to ride against the lower por-
tlons of their cams.

‘Fig. 27 illustrates the parts in position as the

neadies now fully moved to their rearward posi-
tion adjacent their press edges start to rise. The
knockover bits 186 remain in their advanced po-
sition with the nibs 388 still engaged in the fabric
to hold the fabric down and toward the backs of
the needies as the needles rise.

Fig. 28 illustrates the position of the parts as
the needles continue to rise toward the coulier
positicn. At this time the knockover bits start
to withdraw as the cam bar 390 is returned to the
left to cause the follower 488 to move.onto the
high port on of the cammed end of the member
§88.

“The operation of the several ccoperating knit-
ting instrumentalities including the needles 172,
sinkers 478, dividers i78 and knockover bits 188
for supporting ‘the_ter’minal wale loops of the in-
step.fabric inactive on the instep portion of the
needle series, is identical with that shown in Figs.
21 to 28 inclusive, with respect to heel knitting
except that no yarn is fed to the instep needles
and there are no narrowing poinbs 289 acting in
cooperation therewith to.press the needle beards.
As previcusly pointed out, the needle in-and-out
or. press motion .is modified to cause the needles
to cooperate with the beard closing narrowing
points 239 for the knitting of the heel courses and
also to prevent the engagement of the instep
needle beards with the press edge.{74 so that the
terminal wale instep loops will be retained on
the shanks of the needles. The arrangement
and mode of operation of.the.knockover bits 188
above described, is of particular value to insure
the knitting of properly formed loops under the
different conditions of operation provided in the
heel knitting, normal knitting, and for the sup-
port of the idle instep loops. The resilient
mounting of the knockover bits both in a vertical
and horizontal direction permits these elements
to amoma’mcally adjust themselves to the differ-
ences in the press motions of the needles above
noted in connection with heel knitting and full
course knitting. The resilient setting of the
knockover bits is of advantage also to maintain
the ferminal wale loops of the idled instep fabric
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.on the shanks of the needles and with the instep
fabric placed well to the back side of .the idled
instep needles to avoid any possibility of interfer-
ence with the open beards during the movement
of the needles. -As will be evident from an in-

nection of Figs. 21 to 28 inclusive, the nibbed
p ortions 380 of the knockover bits 88 are inoper-
ative to engage with the fabric loops during .a
major portion of the knitting cycle, but are
brought into operation for a short space of time
only as the needles .are moved rearwardly and
then up from the knockover level to reposition
angd to hold down the fabric at this time, the
knockover bits being then retracted so that the
nib portions §88 thereof are again rendered inop-
erative. In this manner, a minimum of strain is
placed on the terminal wale locps of the instep
fabric held on the inactive needles, and any
tendency of these loops to become enlarged with
the censequent formation of a mark across the
instep is avoided.

In accordance with the invention, the nibbed

knockover-bits +88 are particularly arranged and

adapted to -take the-place of the usual fabric
take-up-particularly -during -the ‘knitting of the
heel fabrics, thus-permitting the regular fabric
iake-up  to-be rendered. inoperative during the
Enitting of the heel fabrics. The knockover bits
operate as above described, and act resiliently to
engage with and positi_c’)n'the newly formed loops
safely to the backs of -the needles-during the
knockever and -’ immediately -thereafter as the
needles start to rise to the coulier position. This
take~up function of- the knockover bits is of par-
ticular importance- in- connection with the knit-
ting of the heel-fabrics, since it-renders unneces-
sary any changes-in the weight of the fabric ten-
sion in accordance- with the number -of active
kritting needles, and obviates any tendency to the
cutting of yarn, tucking of-stitches at the selvage
and similar -difficulties -resulting from an im-
proverly adjusted -take-up mechanism. It has
been - found -further - that -both for heel knitting
and for full eourse knitting the knockover bit op-

5 eration above-described will in genersl eliminate

the major effects of sleazy knitting, will produce
a better appearing fabric with more perfectly
ormed loose ceurses and with the entire elimi-
nation of diamond or pineapple stitches. In this
conneetion-also, it-is contemplated that during
normal knitting a relatively light take-up ten-
sion-may be employed which is substantially less
than that normally -employed, -and has for its
particular function -the -drawing of the fabric
across the machine table to the wind-up roll.
-For knifting en a 45 gauge full-fashioned ma-
chine, a satisfactory adjustment of the knock-
over bit tension particularly the forward and
back tension to cause-these elements to function
properly and under all different conditions may
be obtained -as follows: ‘Take-up tension springs
are chosen which exert a tension in the neigh-
borhood of twenty-ounces. - ‘The knockover bit bar
382 is then adjusted en its support to and from
the machine table in-accordance with the follow-
ing procedure. A course which is the tightest
and with the finest.yarn that the machine is ex-
bected  to knit is couliered after the knockover
hit:bar has been provisionally mounted on its
support. .This course is couliered over the same
number of; needles as are used in the instep at
the heel corners. ThlS couliered fine course is
then drawn - down and the vertical position of
the knockover blts is corrected 5o that the kinked
yarn is drawn qu;te tightly .over. the knockover
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surfaces but without any' chance of cutting.
During the subsequent rise of the needles, a
similar adjustment is made in the horizontal
position of the bar to avoid over-tautness of the
yarn between the knockover bits and the needle
shanks. A similar course is now knitted, and
when the needles are in their most backward
beard pressing position, the knockover bit bar-is
again adjusted in a forward or back direction so
that the nibs of the knockover bits are in contact
with the previously formed fine course, hut not
to the point where the nibs are forced hard
against this course.. The bar is then backed off
four to six thousandths of an inch and secured
in position.. Care must be taken to see that the
knockover bits are not set too far forward because
the very slight difference of thickness of the
single yarn in the non-knitting instep portion of
the fabric during heel knitting and of the two
active yarns of the heel portion is barely enough
to prevent the knockover bits associated with
the instep needles from acting upon and exerting
undue pressure on the loops held on these needles.

For the performance of narrowing operations
of a. conventional. sort, a:somewhat modified op-
eration of the knockover bits has been found
desirable, - The operation of the several coop-
erating instrumentalities including the knock-
over bits for the performance of a narrowing
operation will be particularly described in con-

nection with diagrammatic Figures 52 to 60 in-

clusive. - It will be understood that the operation
of the narrowing points 239 and needles 172 is in
accordance with the usual practice, the only sub-
stantial change being in the employment and
operation of the nibbed knockover bits 180 to
engage with and hold down the transferred fabric
loops. As shown in successive figures, the nar-
rowing points move downwardly to cover the
needle beards above-the level of the fabric 464
as indicated in Fig. 53. The needles -and nar-
rowing points then move downwardly as shown
in Fig. 54 to permit the narrowing points to dis-

engage the loops over. the tops. of the needles:

as shown in Fig. 55, the needles and narrowing
points -then being raised as shown in Fig. 56 to
permit the loops to be transferred lengthwise of
the needle series, whereupon the narrowing points
and needles are again moved downwardly, and
the narrowing points are again caused to. cover
the needle beards with the needles in their fully
lowered knockover position (see Fig. 51), where=
upon the needles and narrowing points are again
finally raised as shown in Figs. 59 and 60 to
deposit the loops again upon- the rising needles:
At the start of the narrowing operation,  the
knockover bits. 180 are permitted to move for-
wardly to their extreme forward position as the
shogging of the cam shaft of the machine to the
narrowing position acts to cause the low portion
of the cam 396 to be brought opposite the fol-
lower 400 (see Figs. 10 and 20). During the first
dip. of the narrowing points and. needles, the
fabric loops will not be engaged within the nib
360 of the knockover bit. During:the second:
dipping movement of the narrowing points in
which the loops are returned.to :the needles;
however, the rearward movement of the needles
at the knockover level for. causing the needle
beards to be buried within the slots of the nar-
rowing points, acts to engage the fabric loops in
the nibs 360 of the resiliently supported knock-
over bits so that These loops tend to be stretched
and re-formed away from the narrowing points
to” insure that the beards of the rising needles
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will be brought within the loop.” As the narrow:
ing points continue upward movement following’
the second dip to disengage these from the nee-
dles with the loops held thereon, the return
shogging movement of the narrowing machine
will cause the cam bar 390 to be again moved to
the left, carrying with it the cams 396 so that
the followers 400 are again brought into engage-
ment with the high portions of their cams to
move the knockover bits 188 rearwardly to the
fully retracted position as shown in Fig. 60.
In.accordance with the invention, a narrowing
machine racking mechanism is provided which
is - capable of imparting indexing movements to
the narrowing point fingers for the performance
of the usual harrowing operations, and is further
adapted for imparting to the narrowing point
fingers the indexing and shifting movements
necessary to cause the narrowing points to coop-
erate with the needles in a beard pressing ca-
pacity for the Knitting of the shaped heels as
above:.set forth. The narrowing point racking
mechanism comprises a left and right threaded
racking screw 410 -on which is supported two
oppositely threaded nuts 412, 414. The nut 472
is operatively connected with a sleeve bracket 476
slidably mounted on the front narrowing machine
shaft 208, and is provided with a downwardly
extending lug 478 which engages against an ad-
justable stop screw 480 on a lug 482 fast to the
rear side of narrowing point rod 232. A tension
spring 484 connected between the lug 478 and
lug 482 on the narrowing point rod 232 acts to
maintain the stop screw 480 normally in engage-

“ment with the lug 478. 'The nut 474 is similarly

connected with 'a sleeve bracket 486 which is
siidably supported on the front narrowing ma-
chine shaft 206 and is provided with a down-
wardly extending lug 488 which engages with an
adjustable stop screw 490 supported in a lug 492
secured to the rear side of narrowing point rod
234. A tension spring 494 acts to maintain the
set screw 490 normally in engagement with the
abutment 488.

- The mechanism employed for stepping the nar-
rowing fingers inwardly for the usual narrowing
operations as best shown in Figs. 1 and 4, com-
prises a ratchet 498 fast on the narrowing ma-
chine racking screw shaft 410, a pawl 580, a sup~
porting arm 502 for the pawl loose on shaft 4710,
a connecting link 504, a bell-crank lever 506
loosely supported to turn on the rear narrowing
machine shaft 202, a connecting link 508, and a
cam lever 510 supported intermediate its length
to turn on a stud 5{2 supported on the back rail
186 -of the machine. The cam lever 510 carries
a follower roll 514 which, as best shown in Pig. 4,
is normally located to the right of and out of en-
gagement with the usual narrowing cam 516,
being arranged to be brought into engagement
therewith by the shogging of the cam shaft 192
to. the right for the performance of the usual
narrowing operation.

A shield 518 is provided adjacent the ratchet
498 for disengaging the pawl 500 from the ratchet.
The operation of the shield 518 is controlled from-
the pattern mechanism of the machine through-
connections which comprise a link 520 connected
at one end to the pawl and at its other end to
a lever arm 522 secured to a pivot shaft 524 sup-
ported in a bearing formed in a bracket 526 fast
on the rear narrowing machine shaft 202. 'There
is also secured to the pivot shaft 524, a second
arm 528 which is connected by a downwardly ex-
tending link 530 with an arm 532 secured to a
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forwardly-extending rock.shaft-538. At-its-for-
ward end the rock shaft 534 is provided with .a
short lever.arm-535 .which:is:arranged- to-be en-
gaged by a.collar:538 on.a pattern .shift rod 540.

The.mechanism .provided. for racking the nar-
rowing -point fingers outwardly -one :.index .at .a
time, -and particularly .during the operation .of
these fingers in their-beard pressing capacity for
the knitting of the heel-shaped fabric, comprises
a-ratchet:542 (see Fig. 18)-and a cooperating pawl
544. ‘As shown in Pig. 18, the pawl 544 is.carried
on.a supporting.arm-§4§.1oose on the narrowing
machine racking spindle.shaft 410, -and is actu-
ated through connections.-comprising g link 548,
a -bell-crank 553 loosely .supported ~to :turn on
the rear.narrowing machine shaft 2082, 1ink-552
and.-a cam actuated-lever ;554 .supported inter-
mediate its length.on .a.pivot 5506 on:the:lower
back .rail 486 of ;the machine. A cam follower
roller: 558 is supported for-axial movement on.a
pin {B60 on:the cam lever 554,.and is.arranged to
be.shifted axially tc the right into.engagement
with either of two operating.cams 562, 564, as best
shown in. Fig..10. The .cam roller-558 is arranged
to be shifted by means of patiern control means
comprising a shifting.fork 566 which is secured
to:a pattern shift rod £68.and is arranged at its
upper.end: to engage the grooved hub. of the fol-
lower roller: 588. ‘In order that the pawl 554 may
be readily thrown :into. and out of operation. as
desired, a shield-578.is loosely mounted to.turn
on thenarrowing machine racking spindle shaft
419, and is provided with a-cam .surface which is
engaged by an offset portion .of the pawl 544 for
the . relatively .advanced position . of -the shield.
The:position-of:the.shield is .eontrolled from the
pattern .chain.-of the.machine through connec-
tions. which comprise a link 572, a lever 514, link
516, a bell-crank:.3518 pivoted -on.a-bracket 580
on the lower rib rail.186-and a. forwardly extend-
* ing link:§82. The forward end.of the link is ar-
ranged. to ke acted upon by .a cam:584 on.a pat-
tern shift rod:586.

A feature of the invention consists in-the provi-
sion of a -novel mechanism: for .effecting .a rapid
movement of -the narrowing . point -fingers "in-
wardly .a relatively large distance between:two
successive courses. This operation is.performed,
for example, in the.knitting of the heel. fabrics
following . the knitting. of the last-short .course
of one:heei.gore and prior-to the.knitting of the
first long.course of the next heel gore, For effect-
ing the -rapid inward movement of the narrow-

- t-fingers, .an auxiliary motor drive is. pro-
vided comnprising a:low voltage stallable type elec-
tric motor 528 (sce Figs..4.and-5) which is mount-
ed on a bracket 598 sleeved.on the - front.narrow-
ing-machine shaft 208 and on the narrowing ma-
chine racking spindle shaft 470. -A.gear: 591 .on
the armature shaft of the motor 588 -meshes with
a gear §92 on a parallel shaft.594 which at.its low-
er end carries a bevel gear.598 which meshes with
a cooperating bevel gear 538 on. the. narrowing
machine racking spindle shaft 438, At its upper
end the parallel shaft §34 is provided with a man-
uaily operable lever arm-6008 for the.convenience
cf the operator in the event that it is-desired to
rack the narrowing machine spindle by-hand.

‘The control mechanism for rendering the mo-
tor:-£88 operative to effact the rapid inward move-
ment of the narrowing point fingers 236, 238 .as
best skown in Figs: 5.and 7, comprises an electri-
cal.circuit having wires:618,:612 and-two. miero-
switches 614, 616-arranged.in; series in-the. cir-

euit. The arra{ggement of these switches is.such -
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that-when-both switches are. closed .at.the same
time by the release of the switch plungers, the cir-
cuit.will:-be closed:to.drive the narrowing spindle
quick refturn.motor-588. As.best.shown in Fig. 7,
the switeh 616:is arranged -to.be acted upon by
a.cam actuated.spring arm 618 having,.a follower
roll -for .engagement with a cammed abutment
620 on.one of the pattern shift rods 622 of -the
machine. -The.micro-switch 6§14 above. referred
to, ;forms .part .of .an.antomatic mechanism for
initiating -and -for .controlling.the extent of the
rapid inward movement of the .narrowing point
iingers. -This.meehanism.includes also an auxil-
iary .cam.shaft, a series. of .adjustable stops. sup-:
ported:thereon for.engagement with cooperating
abutments .on the narrowing finger supporting
rods, .a motor. control cam carried by the.guxil-
iary cam shaft, and a pattern controlled pawl and
ratchet . actuating .mechanism for the auxiliary

Dpattern cam shaft. As best shown.in Figs, 5

and 7, the auxiliary. pattern cam shaft 624 re-
ferred to, is. mounted on.the narrowing machine
directly- in.front of .the.forward .narrowing ma-
chine.shaft .288 in Dbrackets 626, .628, and has
mounted. thereon :a combination cam and stop
element in the.form. of a.cam .plate 630 which
has secured at_opposite sides.thereof four ad-
justable screw stops. -The stops .at:the left side
of the plate as shown in Fig.-7, are generally des-
ignated.at.832, and are.arranged for engagement
selectively with .an abutment on.a .cooperating
stop block:634 secured. to:the left.hand narrow-
ing.point har:284. The.stops at tha right side of
the.cam. 539 designated generally at:636 are simi-
larly arranged for alternate engagement with an
abutment on a.stop block 638 secured:-to the right
hand narrowing peint:finger:bar. 232. 'The.¢am
630 .engages.a. spring. follower.arm 646 Wwhich is
associated with. the switch 614, and acts whén
the follower:648 rides on.the high portion of the
cam:6386: to.open. the switeh. ~— = =
The pattern.controlled pawl.and ratchet mech-
anism . for  imparting .stepped rotational move-
ments to.the .auxiliary.cam shaft-624 comprises
a ratehet;642. (see-Figs..5,7, 8'and 9 ,.a cooperat-
ing.pawl-644 pivotally.supported on a lever-546
loose on the auxiliary.cam shaft 624, a connectirg
link 648, a kell-crank lever 6506 supported to turn
on the narrowing machine racking spindle shatt
410, .a link:652 connecting the bell-crank-658 with
8 lever; 654 loose on the rear narrowing machine
shaft 202, .a,-downwardly . extending connecting
link; 686 and.a.cam actuated. lever 658 pivotally
supported .on a bracket §60.on.the lower rear rail
186 .0f: the, machine. A stud 662 on the forward
end of the cam lever 658 .provides a mounting for
an.axially. shiftable.cam roller 664 which is sup-
ported normally to.the left of.and out of engage-
ment .with its cooperating_cam 666. "A shifting
fork-668 at.one.end engaging. with the. sleéve hiib
of-the.cam. roller 654 and at its.other end secured

_to the. pattern shift rod.622. provides a . conven-

ient means. for controlling.the .position of the
roller. -:The.cam roller:654-is held clear of the idle
or non-working portion of its.co-acting cam 666 by
engagement of an adjustable screw. stop:610 with
an.abutting portion of the lever. A tension spring
€72 secured to a hook-shaped .projection. of the
cam-lever 658 tends to move the lever and follower
roller .684 -in..a. clockwise .direction. as. shown in
Fig: 5, to maintain the roller in engagement with
its.cam.

-*Fhe .control, mechanism for .causing. the .nar-
rowing point-fingers.to be moved rapidly inwardly-

- ds.shown in;Figs.,5,and %.in its normally inopera~
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“tive position in which the angular posmon of the

auxiliary cam shaft 624 is such that the adjust- -

able screw stops 632, 636 are out of alignment
with the abutments on stop block 634 and 638 re-
spectively. The spring follower arm 848 associ-
ated with the switch 514 is on the high portion of
its cam with the switch plunger depressed so that
the switch 644 is in its open position. The pattern
shift rod 822 is in its idle position to the left in
‘which the cam roller §64 associated with the pawl
and ratchet rotating msans for the auxiliary cam
shaft 624 is out of alisnment with its cam 6§66 on
the main cam shaft 192, and the spring follower
arm 818 associated with the switch 8§18 is riding
‘against the low portion of its cam 62¢ so that the
switch 615 is closed. When in the knitting of the
heel gores or segments such gore has been com-
pleted, the control mechanism above described is
rendered operative to rapidly move the narrowing
points inwardly over the relatively great distance
to a position in which to knit the first long course
of the following heel segiment or gore.

The operation of the control mechanism to
shift the narrowing point fingers rapidly in-
wardly is briefly as follows:
racks ahead of the knitting course, in which the
beard covering narrowing points are to be em-
ployed for the knitting of the first long heel course
of the new gore, a chain rack is employed to move
the pattern shift rod 622 to the right, so that
the cam roller 664 is moved into alignment with
ifs cam 556 to render the pawl and ratchet index-
ing mechanism for the auxiliary cam shaft 624
operative.” This movement of the pattern shift
rod 622 also acts to move the follower arm §18
onto the high portion of its cam §29 to open the
switch 616. Continued rotation of the cam shaft
{52 causes the pawl and ratchet mechanism actu-
ated by the cam 666 and roller §64 to index the
auxiliary cam shaft 624, so that the follower
arm 640 is moved off of the high portion of its
cam 6§38 while the appropriate stops 632, 636 are
moved into alighment with the abutment on the
stop blocks 634, 638. The next following chain
rack is employed to again shift the pattern shift
rod §22 leftwardly to its normal position shown
in Pig. 7, thereby closing the switch 818, and
since switch 614 is closed, energizing the motor
583. The rotation of the narrowing machine
racking spindle shaft 478 causes the narrowing
point fingers to be moved relatively inwardly until
the abutment blocks 524, 633 engage respectively
against the appropriate stops §22, §35. The motor
588 then stalls. The next following chain rack is

employed to again shift the pattern shift rod 622

to the right, opening the circuit through switch
518, and again aligning the cam roller 664 with
its cam 688 to index the auxiliary cam shaft 824
The stepped rotational movement of the auxiliary
cam shaft 624 causes the follower 648 to ride onto
the high portion of its cam to open the switch 614,
The next following rack of the pattern chain is
emploved to shift the patern shift rod 622 to its
normal position to the left to disengage the cam
roller 684 and to permit the closing of the switch
eis.

The actuating and cont1 ol mechanism for the
narrowing point fingers 238, 238 is particularly
constructed and arranged for opsration in ac-
cordance with the method particularly set forth
in Figs. 30 to 32 inclusive, in which it is proposed
to move the left hand narrowing finger 238 in-
wardly a large number of needle indexss a full
course in advance of the right hand narrowing
finger 286. This operation takes place affer the

Two courses or chain: &
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knitting of the last short course of the left hand
heel gore and before the knitting of the first long
course of the succeeding gore in which the trav-
erse of the yarn carrier will be from left to
right. In connection with Fig. 4 of the draw-
ings, it will be noted that the nub 474, sleeve
bracket 285 and lug 488 during their inward in-
dexing movements to the right engage with the
stop screw 498 to force the carrier bar 234 and
left hand narrowing point finger 238 inwardly
to the right, and that during leftward or out-
ward racking movement of these parts, the nar-
rowing point finger supporting bar 234 is drawn
outwardly under the influence of its spring 494.
Similarly, the narrowing machine nut 472,
sleeve bracket 47§ and lug 478 act on the stop
screw 489 to move the right hand narrowing
finger supportmg bar 232 and finger 238 inward-
ly, while outward movement of the bar and as-
sociated finger is effected by the influence of
spring 284. In accordance with the method above
described in connection with Figs. 30 to 32, the
left hand narrowing point finger supporting bar
234 and fingers 238 carried thereby are moved
manually inwardly to the right, the machine
being momentarily stopped for this purpose and
are then held in this inward position for the
Lnitting of one course by means of a latch mecha-
nism shown in Fig. 4. This mechanism com-
prises a stop lever 6§12 pivoted on a stud €74 on
one of the narrowing finger supporting brackets
238, and a cooperating stop abutment 675 fas-
tened fo the rear side of the left hand narrowing
point finger supporting bar 234. The stop lever

¢ 73 is held normally in 4 raised inoperative posi-

tion by means of a spring-pressed latch 876 which
engages with a flaftened pin 677 on the stop lever
§73. A forwardly extending pin 678 on the side
of the stop lever 613 provides a convenient
handle for operation of the lever by the oper-
ator. When the knitting of a heel gore has been
completed, the operator trips the latch 6171 so
that the stop lever 613 is permitted to drop onfo
the stop abutment §715. The narrowing point
finger supporting bar 234 is then moved to the
right against the tension of its spring £94 until
the stop lever 673 drops behind the abutment
875. 'The relation of the stop lever 678 and stop
675 is such that the beard covering points of the
left hand narrowing point fingers 238 are in.cor-
reet alignment with their cooperating needles
during the knitting of the first long course of a
left hand heel gore. This position is held dur-
ing the coulier from left to right and during the
immediately following loop forming operation.
During the loop forming and before the fol-

Jowing coulier from right to left, the rapid in-

ward shift of the narrowing point finger mecha-
nism takes place through the energizing of the
rapid shift motor 588 as above described. This
operation now brings in the right hand narrow-
ing point fingers, while the simultaneous inward
movement of the left hand narrowing machine
nut 474 and its associated parts will cause the
abutment 488 to be again brought intc engage-
ment with the stop 480 on the left hand narrow-
ing point supporting bar 234.  The stop lever
873 is now manually raised to its inoperative

‘latched position shown in Fig. 4, the machine
‘being again temporarily. stopped for this pur-

pose, so that during the subsequent knitting. of
the heel gores, hoth left and right narrowing
point fingers will be indexed outwardly in unison
in s normal manner.

The multiple section cotton type knitting
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machine disclosed in. the drawings, is provided
with the usual yarn carrier mechanism. compris-
ing, a.series. of eight.yarn. carrier rods which ex-
tend along. the length of the machine. ahove, the
knitting, sections. and below. the narrowing ma-
chine prev1ously described, heing. supported at
intervals along their length in. brackets such as
that shown at 689 in Figs, 1 and 5, secured to
the sinker rail 184 of the machine. Each of these
carrier rods has secured. thereto. at each. knit-
ting section, a yarn. carrier which extends down-
wardly- to. 2 point. just to the rear of the beard
side. of the needle series and below the fop line
of- the-sinkers as shown in Figs. 5, 85, 86 of the
drawings. The yarn carriers {82, 194, 105 and
168. previously referred to-in connection with the
description of the heel knitting are paltlcularly
shown in Fig. b, and are mounted on carrier rods
identified respectively at 782, 784, 78% and 783.

The.carrier rods and carriers associated there-
with are- traversed across the. width of the
needle- series to feed. yarn, by a coulier mecha-
nism acting through. driving frictions in accord=
ance.with. the usual practice.in these machmeo
The sinkers: are. advanced in a knitting wave to
kink the.newly. fed yarn about. the shanks_of the
needles by a. slur-cock driven. also from the
coulier mechanism. The extent of movement of
the. friction. driven yarn carriers in each direc-
tion is determined by means of carrier stops
which are interposed.in the paths of cooperating
stop abutments on. the carrier rods. These
mechanisms are well known in the art and are
not. here specifically. illustrated except so far
as. necessary. to.illustrate the connection of. the
present invention. therewith.

In accordance with: the present invention, a
novel. inner carrier stop. mechanism including
automatic control. means; therefor. and an_outer
stop mechanism.including, g novel and improved
control. mechanism therefor.are. provided for con-
trolling the operation.of. the heel carriers during
the knitting of the heel fabrics. The mechanism
for. controlling. the operation, of. the. inner and
outer, carrier stops. is. constructed. and arranged
to-operate in: cooperation with the.control mech-
anism. above described for controlling the nar-
rowing machine operation to cause the narrow-
ing points fo.operate in the capacity.of beard

pressing. elements for the knifting of the heel :

fabrics.

The inner carrier stop.mechanism.of the ma-

chine.as shown in Figs. 5, 7, 8 and 9, comprises
a.left inner carrier stop housing 790.and a right
inner. carrier. stop.-housing 792.. The left. hand
housing. provides support for two vertically ad-
justable stepped carrier stops 794 and 196 which,
are- arranged. for. engagement respectively with
adjustable. screw. stops. 798, 808 carried’ respec-
tively by. the. left hand inner stop_ carrier bars
782, 124, 'The right hand housing 792 similarly
proyides. support for two. Vertlcally adJustable
stepped _stops_882; 804, which are arranged for
engagement. nespe_cti_vely with adjustable screw
stops. 806, 888 on the right hand inner carrier
rods_7186, T88. The inner carrier stop housings
198, 7192 are formed with left and right threaded
nut_portions which are threaded to an opposﬂ:ely
threaded inner stop. screw spindle 810; and are
further provided with rearward extensions which
are sleeved on a supporting tie shaft 812 -extend-
ing lengthwise of the machine and rigidly sup-
ported at intervals in upstanding brackets 814
which form extensions of the machine frames 162
previously described. The inner stop screw spin-
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dle 818, is.supported with relation to.the;tie shaft
812 in an extension of a bracket.814.and in bear-
ings. formed. in brackets 816: and 818 carried on
thetie shaft 812.

Suepped rotational movements are imparted
to the inner carrier stop spindle 810. for racking
carrier stop housings 790, 792 either inwardly or
outwardly as may be desired, by means of a.pat-
tern. controlled pawl and ratchet mechanism
which comprises a ratchet 828 secured toward
the right hand end of the shaft as shown in Figs.
5 and 7, for the inward racking of the inner
carrier stops and a ratchet. 822 adjacent the
ratchet 820 for the outward. racking of the inner
carrier stops. The ratchets are arranged to. he
acted upon respectively by an. inward racking
pawl 824 and an outward racking pawl 826, both
pawls being pivoted on a stud 828.on a.pawl lever

830 loosely mounted to turn on the rear narrow-

ing machine shaft 202. The depending arm of
the pawl lever 838 is connected by a.link 832 with
cam lever 834 carried on the stationary bracket
888 and provided at its outer extremity with a
stud. 838 supporting for axial movement. thereon
a. cam roller 838. A shifting fork 840. engaging
at one end.the hub of the cam roller 838 and at
its other end secured to. a. pattern. shift. rod. 842
acts to shift the roller 838 into engagement with
either of two operating cams 844, 846. The cam
roller 838 is supported in a position. above the
level of the idle or non-working portions. of. its
coacting cams by the engagement of an adjust-
ing screw 843 on a depending arm. of the cam
lever 834 with the lower back rail. 186 of the ma-
chine. The pawls.824, 828 are urged toward one
another by a tension spring 859 being.held, how-
ever, in spaced relation through the engagement
of an adjustable screw stop on onhe of the pawls
with g lug on the other pawl. The position of the
pawls to render one or the other of them active
as may be desired, is controlled through. pattern
ecntrol connections comprising. a link. 8562 con-
nected at ifs upper end to the pawl 824 and at
its.lower end through a.yieldable connection with
an arm 854 on a forwardly extending. rock shaft
855 in the base of the machine. Reocking move-
ment is imparted o the rock shaft 856 by means
of a cam. and. follower lever connection with. a
pattern shift rod which is not here shown, buf
which is similar to the -mechanism employed.for
racking the auxilitary cam shaft. 892. including
rock shaft or torque.rod 988, lever arm 918, cam
block or abutment. 912 and. shift rod 914 illus-
trated in PFig. 7 and hereinafter described.

The racking of the inner carrier stops.in ac-
cordance. with the normal operation of the ma-

‘chine. takes place about. midway through the

coulier or siur-cock motion. In. the illustrated
machine, this racking movement. of. the. inner
carrier stops. in. accordance with: the. normal
operation. of the machine is effected by means of
a. cam. 348 shown in Pig, 5, acting. against the
cam follower roller 838.. For. the. knitting, of the
sugcessively, shorter courses of, the heel.gores.in

5 accordance- with the method. particularly illus-

trated in Pigs. 34 to 36 inclusive of the drawings,
a,_different timing of the outward movement. of
the inner carrier stops.is required.. In order to.
condition the inner earrier stop.racking mech-
anism for these outward stepping movements of
the carrier stops, the shift rod 842 and cam roller
238 are arranged to be moved to an extreme posi-.
tion to the right through the agency of a high.
bump on the pattern chain.so that the roller is.

. brought into_engagement.with a cam 844.shown.
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in. Pig. 5. The cam 844 is constructed and ar-
ranged to cause the inner carrier stops to be
shifted outwardly at that point in the knitting
cycle when the loops have been drawn from the
noses of the sinkers and the needles are in their
extreme forward position prior to the knocking
over of the loops. . R

For effecting the rapid inward movement of
the inner carrier stops following the knitting of
the last short course of one heel gore and the
knitting of the next first long course in the suc-
ceeding gore in accordance with the invention,
a low voltage stallable electric motor 860 is pro-
vided, mounted in = fixed bracket 862 and having

secured thereto a spur gear 864 which meshes

with a spur gear 866.on a vertically disposed drive
shaft 868 also rotatably supported in bearings on
the bracket 862. At its lower end the shaft 868
carries a bevel gear 870 which meshes with a
bevel gear 872 secured to the inner carrier stop
spindle 810.

Control mechanism for rendering the motor
860 operative to effect rapid inward movement
of the carrier stops, as best shown in Figs. 5 to

9 inclusive, comprises an electrical circuit having 3

wires 814, 876 and two micro-switches 878, 880
arranged in series in the circuit. The switch 880
js arranged to be acted upon by a cam actuated
spring arm 882 having a follower roll for engage-
ment with a cammed abutment 884 on a pattern
shift rod 886 of the machine. The micro-switch
818 (see Pig. 6) is arranged to be acted upon by
a spring arm 888 having a follower roller arranged
for engagement with a cam member 899 secured
on an auxiliary cam shaft 892 supported rear-
wardly of and above the inner carrier stop spin-
dle 810 in bearings formed in the brackets 814,
815. For limiting the rapid inward movement of
the inner carrier stop housings 788, 162 by reason
of the operation of the electric motor 88d, four
adjustable stops 884 are provided mounted on
one face of the cam 883 for selective engage-
ment with 2 cocperating stop arm 886 formed
integrally ‘with the right hand inner stop hous-
ing 792. Rotational movement is imparted to the
auxiliary rock shaft §32 through connections con-
trolled from the pattern chain of the machine
including a ratchet 8§98 on the auxiliary cam
shaft ‘892, a cooperating pawl 883 carried on a
supporting arm 882 loose on the cam shaft 892,
and a downwardly extending link $84 connecting
the pawl lever with an arm 866 on a forwardly
extending torque rod 988 in the base of the ma-
chine. ‘At its forward end (Figs. 7 and 87)
the torque rod 908 is provided with a lever arm
910 having an offset pin for engagement with a
cam abutment 912 on a pattern shift rod 814.
The operation of the control mechanism for
initiating the rapid inward movement of the in-
ner carrier stops, while similar in many respects
to that previously described for effecting the si-
multaneous inward movement of the narrowing
point fingers will be briefly described in connéc-
tion with Figs. 5, 6 and 7 as follows: The parts
as shown in these figures, are in a position of
rest . in which the pattern shift rod 814 is in its
left hand inoperative position and the auxiliary
cam shaft 892 is positioned with the stops 894
out of alisnment with the stop abutment 896 and
with the spring-pressed switch arm 888 in a fully
‘depressed position against a high portion of its
cam 890 to open the switch 878. It is assumed
-further that the inner carrier stop housings 799,
792 have been moved outwardly and stand in the
positions which will be taken at the completion
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of the knitting of the last short course of a heel
gore. A rack of the pattern chain causes the-
pattern shift rod 914 to be shifted to the right
to rock the tordue rod 908 and thereby to impart
an increment of rotational movement to the aux-
iliary cam shaft 892, thereby moving one of the
stop screws 894 into alignment with the stopabut-
ment 896 and causing the switch arm 388 to ride
off the high portion of its cam 8390 to close the
switch 818. At the same time a pattern shift
rod 886 is moved to the right, causing the switch
arm 882 associated with switch 888 to move onto
the high portion of its cam 884 and thereby to
close the switch 883. The closing of the two
switches energizes motor 860, causing the stop
housings to be moved rapidly inwardly until ar=
rested by the engagement of the stop abutment
896 with the stop 894, The motor 860 is now
stalled. The following chain rack is employed
to permit the shift rod 836 to be again moved to
the left to the normal position shown in Rig. 7,
thereby opening the circuit through switch 880.
During subsequent machine operation, the pat-
tern shift rod 914 is again shifted to the right
to again rack the auxiliary cam shaft 892 so that
the parts are returned to the inoperative posi-
tion of Fig. 6, in which the akutment 896 is out
of alignment with the stops 894 and the switch
arm 888 again rides on a high portion of ils cam
890 to maintain the switch 878 in open position.
With this construction and arrangement of the
control mechanism, it will be evident that the
pattern control rods 914 and 886 must be shifted
at the same time to effect the simultaneous
closing of the two switches 880 and 878 in order
to energize the quick return motor 858.

The stepped racking movement imparted to the
auxiliary cam shaft 852 is employed also to auto-
matically control the vertical position of the
stepped inner carrier stops 794, 796, 802 and 894
when so desired as, for example, in the knitting
of the stepped high heel reinforced areas of the
stocking blank or in the eveni that it is desired
to use the steps for starting successive heel gores
outwardly from one another in place of the rapid
traverse motor above described. - Connections
provided for this purpose (see Figs. 5, 7, 8, 9, 16
and 17) comprise & rock shaft 9{8 supported in
bearings provided in the brackets 814, 8{8 and
818, and a frame supported therefrom compris-
ing lever arms and g connecting rod 928 having
slidable link connections with each of the verti-
cally shiftable carrier stops 794, 758, 832 and
804. A cam follower ever arm 922 secured to ihe
rock shaft 9i8 is arranged for engagement with
a follower cam 924 on the auxiliary cam shaft
892, In order to bring one or another stepped
surface of the inner carrier stops into operative
relation to their cooperating screw stops on the
associated carrier rods, a racking movement of
the pattern chain is employed te rock the torgue
rod 908, and through the ratchet and pawl con-
nections above described, to impart a rotational
movement to the auxiliary cam shaft 892. .It will
be understood that this movement of the auxil-
iary cam shaft is ineffective to initiate a rapid
inward movement of the inner carrier stop hous-
ings for the reason that no accompanying shift
of the pattern shift rod 886 takes place and the
switch 880 therefor remains in its open position
to prevent energizing of the rapid return motor
860.

The - outer carrier stop mechanism for con-
trolling the reversing position of the carriers as-
sociated with carrier rods 182, 784, 786 and 788
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iszparticularly-illustrated in:Fig: 29 of ‘the diaw-
ings.. This mechanism:is similar: to: that illus-
trated: for-racking the inner-carrier: stops. illus-
trated in Figs. 5 and 7, and:consists of an oppo-
sitely threaded outer carrier stop spindle §33.to
which are threaded: a.left. outer -carrier stop
housing 932 ang a right outer: carrier stop hous-
ing.934. The left outer carrier stop housing 932
provides support for stops 936 and 938 which coop-
erate with screw. abutments 940 and 942 carried
respectively on carrier rods 182 and 784. Two
stops 944 and 94§ carried in the right hand outer
carrier stop housing %34 are arranged for en-
gagement respectively with screw stops 948 and
883 respectively on the carrier rods 786 and 788.
The outer carrier stops are capable of both in-
ward-and outward racking through the mecha-
nism shown in plan in Fig. 29, which is identical
in arrangement and construction with the mech-
anism: previously- described and shown in side
elevation in Fig. 5, for imparting alternate inward
and outward racking movements to the inner car-
rier stops. This' mechanism comprises an in-
ward racking ratchet 952, an outward racking
ratchet 954-and cooperating pawls 956 and 958
supported on a pawl lever 960 pivoted on the rear
narrowing shaft-202, this lever being connected
at its lower end by means of a forwardly extend-
ing link 962 with a cam lever 884 on which is
supported a follower roller 966 for selective en-
gagement with cams 968 and 969 on the main cam
shaft 192 of the machine. The roller 989 is ar-
ranged to be moved axially into alignment with
its cams 868, 969 by means-of a shifting fork 979
carried on a pattern shift rod 972 of the machine.
The cam 968 acts through roller 885 to rack the
outer carrier stops inwardly in accordance with
a’'normal sequence of operations of the knitting
instrumentalities for the production of fabric
narrowings. The usual shogging of the cam
shaft 1920 the right'to the narrowing position
is effective to shift the narrowing cam 969 into en-
gagement with the roller 966, For the forma-
tion of the widened selvage in accordance with
applicant’s method, as shown. in Figs. 69 to 85
inclusive, the outer carrier-stops are shifted out-
wardly two needle indexes at a later than nor-
mal point in the knitting cycle as the Xnockover
bits come in, that is, toward the end of the coulier
stroke.
ening operation, the shift rod 972 and follower
roller 968 are shifted by a bump on the pattern
chain to the right from the position. shown in
Fig. 29, in which the roller is acted upon.by. a
racking cam 968.

The separated pawls 956, 958 are arranged. to
"be shifted to cause one or the other pawl to be
moved into operative relation to its. ratchet
through connections from the pattern chain of
the machine comprising a. vertical link 974 con-
nected to the pawl 958 and at its lower.end to a
horizontal arm.976 of a. bell-crank.lever, the

other arm.of which is connected .to a forwardly

extending shift rod 878 at.the base of the ma—
chine. At its forward end.the shift rod 918 is
arranged to. be. acted upon by a cam block 989
on a pattern.shift rod 982. Movement of the:

shift rod 982 ito the right from the.position shown.

in Fig. 29, will act to raise the separated pawls:so

that the upper pawl 856 is raised to inoperative:

position, and the lower pawl 958 is brought into
active engagement with.its ratchet 952..

A rapid return motor: 984 of the stallable.type.
supported. on" a' bracket: 986 and connected’

through-bevel'gears 988; 990 withi the outer car-

For the performance of this fabric wid- :
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rier ‘stop~ spindle-930- providés: power means: for
effecting the rapid’ movement of the outer car=
riér-stop :Housings :ffom: one to:another position.
The controls-for motor 984 are-not here déscribed
or illustrated:in-détail*for the reason:that rapid
movement of the outer stops-is not required:din-
ing knitting of the heel portion of the- hosiery
biank” Here:described.. ThHe motor 984 may be
readily- controlled’ ffom the pattern: mechanism
of the machine in the: manner described’ and:il-
lustrated ‘for-controlling the rapid return motors
for: the narrowing “point units-and inner carrier
stops: Manual operation of’ the spindle is- ef=
fected by means of'a: Handlé-992 carried on a for=
wardly extendinig shaft 994 which is- connected
at’its rear end*witti-bevel gears $95; 998 with the
spindle 930.

A novel arrangement’of' the-pattern chain and
pattern levers-actuateéd thereby is illustrated in
Figs. 11'to 15 of the'drawings: The pattérn chain
designated at 315 in accordance with ordinary
bractice is an endless chain and’is adapted to be
driven by means of a pawl and sprocket mech-
anism located at the*left hand end of the ma-
chine. In accordance with the invention; the
pattern chain 315 is an endless chain constructed
and arranged with pattern buttons or bumps on
the inner as well as the: outer’ face of the chain;
so that a second series of paths is provided on
the inner face of the chain; on which buttons or
bumps may be located' for-engagement with. a
second set of pattern levers: Referring to the
figures, the pattern chain 315 rides upon a drum
1880 supported upon 2 pivot shaft 1002° mounted
on a frame or bracket 1084, The.drum is pro-
vided with outwardly extending notched flanges
in the nature of sprockets upon which.the chain
rides. The chain is arranged also to ride upon a
second drum 1806 carried on:a pivot shaft 1808,
the drum 1006 being similarly provided with out-
wardly extending notched flanges or sprockets
which engage against the. outside surface of the
chain at its under side. The notched flanges on
the drums are spaced from one another; and are
of sufficient width to permit'buttons on that side
of the chain which faces the particular dium
around which the chain is. passing, to move. be-
tween the flanges out of contact with . the face
of the.drum.

The drums. 1096 together with their respective
shafts 1002 and 1008 are connected to-be. driven
as a unit by means of a pinion (810.on shaft.i602
which meshes with a pinion (012 on shaft {008.
A stepped motion is imparted.to the drums. and
pattern chain. 315 by connections from the cam
shaft which may be. of. ordinary. description (see
Figs. 10 and 11), and include a ratchet. (046 on
shaft 1002, a pawl 1018, a.pawl lever. {020, con-
necting link 1922. and a bell-crank cam.actuated
lever 1024 with follower. roll. 1828. arranged: to
ride on.cam. 1830 on-the main_cam.shaft 192,

The. pattern. chain 315 is: provided on.the ex--
ternal periphery-thereof with-buttons.or bumps:
such as that shown.at 1032 connecting successive:

" links. of: the. chain.. These.bumps are-arranged

for. engagement- with. cooperating pattern.chain:
cam levers. 1034 carried on a pivot: shaft. 1036
on bracket 1004, and having the. upper arms:
thereof connected with- pattern rods by. means:

" of connecting- links  such as:that shown.at-1938:

which connects specifically- with pattern rod 358
(see' Fig. 10). The pattern. chain 315:is also:
formed with inwardly disposed.buttons or bumps
such as. those.indicated.at. {039 in.dotted lines-
in Fig. 14 and’ih f4ll lines in Fig. 15. The button
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1039 is arranged as it passes over drum 1006 to
act upon a cooperating pattern chain cam lever
1048 which is one of -a series-carried on a pivot
shaft 1042. The chain lever 1040 is secured to
the pivot pin 1642 adjacent one end thereof. Ad-
jacent the other end of the pivot pin 1042 there
is an upwardly extending lever arm {044 which
is arranged te be connected in a normal man-
ner with one of the pattern control rods -of the
machine.
chain lever 1046 adjacent the iever 1043 is formed
with a sleeve hub mounted -on the pivot pin 1042,
An upwardly extending lever arm (060 is mounted
on the sieeve hub at its other end adjacent the

arm 1044 and is adapted to be .connected in the -

usual manner with -one of the patiern control
rods of the machine. A third pattern chain.cam
lever 1048 mounted adjacent the lever 1046 is
similarly formed with = sleeve hub which -is

freely rotatable on the sleeve hub of the lever .

{046, and is similarly formed with an upwardly
éxtending arm which is adjacent the arm {050
and is arranged to be connected with .another
patiern control rod of the machine.

. From the foregoing description, it will be-noted -

that an .arrangement of the pattern mechanism
is provided which permits of .a substantial in-
crease in the number of pattern chain cam levers
which may be controlled from a pattern chain

As best shown in PFig. 13, the pattern «-

o

of a given width, this increase being achieved by .

the addition of the second pattern chain drum
1005 and pattern chain cam levers which are
disposed interiorly of :the chain and are formed
with elongated sleeve hub ‘portions which pass

beyond the outer edge of the chain and provide

support for upwardly extending pattern chain
connecting lever arms at one side of the pattern
chain. With the illustrated construction, each
of the drums is so constructed and arranged as
to support the chain away from the drum a suf-
ficient distance to provide clearance for the but-
tons disposed on that side of the chain toward
the drum.

The operation of the flat full-fashioned “leg-
ger” type knitting machine herein illustrated,
for the production of a combination foot.and leg
hosiery blank having applicant’s improved heel
knitted in accordance with the method of the
present invention, will be briefly deseribed with
particular reference to the several novel features
of construction and operation of the machine
provided in accordance with the invention.

The leg portion of the hosiery blank is-knitted
in accordance with standard practice -and with
the several operationing and control mechanisms
of the machine operating in a normal manner,
except that in accordance with the preferred
form of the invention herein disclosed, a novel
and improved knockover bit motion is employed
which, as previously pointed ouf, consists in the
use of a nibbed knockover bit which is spring-
biased upwardly and forwardly, and is supporied
in a relatively retracted position during the knii-
ting cycle except for a brief interval during the
rearward and upward movement of the needles
from the knockover lever when the nibbed por-
tions are permitted to move forwardly to engage
with and position the newly formed loops to the
back sides of the needles. During leg knitting,

the narrowing point units 236, 238 associated 7

with each of the several knitting sections, operate
in the normal manner to-effect the usual leg nar-
rowing, only the innermost 18 points of -each
unit, however, being employed for ‘this purpose,

the remaining points to which no yarn is being -
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fed merely -going through a dummy motion with
the needles co-acting therewith., In the knit-
ting -of -the ankle portion of the blank prior to
the starting of the heels, 2 number of courses
of the same length are knitted, in which no nar-
rowing takes place, and in which the high splice
portions of the blank are being formed. The last
course -of knitting before the starting of the heel
gores comprises a traverse from right to left -as
shown 4in Fig, 61 of the drawings, a body carrier
180 and two high -splicing carriers 102 and 104
being in eperation at this time, '

Several preliminary positioning operations are
required to condition the machine for heel knit-
ting. These operations include the transfer of
the narrowing point ‘units inwardly into the po-
sition indicated in Fig. 62 of the drawings for the
knitting of the first heel gore, the changing of
yarn carriers to disconnect the previously knit-
ting body and high ‘splicing carriers and to con-
nect the four heel carriers for active operation,
the positioning of the inner carrier stops for said
heel carriers to cooperate with the narrowing
point units for the feeding of yarn only to the
needles rendered active by the cooperation of the
narrowing ‘points therewith, and the positioning
of the outer carrier stops for the heel carriers
to form the selvage edges of the heel fabric.

After these preliminary positioning operations
have been eifected, a number of shifts take place
in the operating mechanism whereby the ma-
chine is conditioned for the knitting of heel fab-
rics as follows: The operating shifts referred to
include the shifting of the narrowing machine
vertical motion cam roller onto the heel knitiing

" cam, the rocking of the narrowing point units on
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the narrowing machine frame rearwardly from
the narrowing to the heel knitting position, the
shifting of the needle press cam roller into en-
gagement with the heel knitting cam, and the
easing off of the usual take-up tension exerted
on the fabric take-up rollers. ‘When knitting
then starts, the narrowing point unit racking
spindle is given an indexing movement outwardly
one heedle for each successively knitted course,
and the inner carrier stops cooperating therewith
are given a two-needle indexing movement out-
wardly in alternate courses. ‘During the knitting
of the first and second gores of the fabric heel
particularly illustrated in Figs. 45 and 46 of the
drawings, the outer carrier stops are given a two-
needle outward indexing movement for the knit-
ting of each fourth successive course.

“The ‘inward positioning of the narrowing

. point units is initiated from the pattern chain of

the machine by means of a pattern shift rod 622.
A chain rack which is the first of a series of four
such racks, shifts the shift rod 622 to the right
to open switch 616 for the narrowing point unit
rapid movement motor 588 and engages roller 664
with its cam ‘566 to impart an indexing moveé-
ment to the guxiliary cam shaft 624. This move-
ment of the auxiliary cam shaft closes switch §i4
and causes the shortest pair of stops 632, 636 to
be moved into the path of narrowing point unit
abutments 634, 638 respectively. The following
or second chain rack of the 'series operates to
move the shift rod 622 again to the left, closing
switch 616 to complete the circuit to the motor
588 which drives the narrowing point units rap-
idly inward to a position determined by the stops
632, 636 ‘when the motor stalls, The next or
third chain rack -now moves the shift rod 622
again to the right to engage roller 564 with its
cam $66 ‘to impart a second indexing movement
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to the auxiliary cam shaft 624, moving the stops
to an intermediate neutral position and disen-
gaging the switch 614 to de-energize the motor.
The fourth chain rack returns the shift rod 622
again to the left, closing the switch 616 and com-
pleting the series.

In order to provide an accurate register of the
narrowing point units with the needles, the stop
serews 632, §36 are adjusted to allow the narrow-
ing point units 236, 238 to be moved one index
beyond the needles with which the individual
points are to be aligned. The narrowing point
units 235, 238 are then immediately racked out-
wardly one index to secure the proper alignment
of the narrowing points and needles. To this end
the second chain rack of the series which acts
as above set forth to effect the rapid inward
movement of the narrowing point units, is em-
ployed also to cause the shift rods 586 and 568
to be shifted to the right (see Fig. 10), movement
of the shift rod 586 acting to set the shield §70
for one index racking by pawl 544, and the move-
ment of shift rod 568 acting to move the racking
follower roller 558 into engagement with the nar-
rowing point spindle outward racking cam 564.
The next racking movement of the chain refurns
the shift rods to their neutral position.

The inner carrier stops may be similarly po-
sitioned for the knitting of the first long course
of heel fabric by the operation of the inner car-
rier stop rapid return motor 880 previously de-
scribed. This movement is initiated by the pat-
tern cam shaft through the operation of shift rod
914, which when shifted to the right acts to im-
part an indexing movement to the inner carrier
stop auxiliary cam shaft 892, and through the
associated operation of the switch control pat-
tern shift rod 886. As shown in Figs. 5,6 and 7,
the rack of the pattern chain causes pattern shift
rod 814 to be shifted to the right, rocking torque
rod 908 to index the auxiliary cam shaft 892,
thus bringing the shortest of the stop screws 894
into alignment with the stop abutment 886 and
closing switch 878. The same pattern chain rack
causes the switch control pattern shift rod 886
to move to the right, closing switch §80. The
closing of the two switches energizes the motor
860, causing the inner carrier stop housing to be
moved rapidly inwardly until arrested by the en-
gagement of the stop abutment 8§96 with the stop
894, when motor 860 stalls. During subsequent
chain racks, the inner carrier stop auxiliary cam
shaft is again indexed to an intermediate inop-
erative position to open switch 878, and switch
880 is also opened.

The position of the outer carrier stops is read-
ily controlled from the pattern chain of the ma-
chine through the operation of the usual racking
controls including pattern operated shift rod 872
which controls the position of the outer carrier
stop racking follower roller 956 (see Fig. 29), and
pattern shift rod 982 which controls the position
of the outer carrier stop inward and outward
racking pawls 856 and 958.

At the completion of the last course of leg knit-
ting in which the coulier is from right to left,
the knitting yarn carriers including the body
yarn carrier 100 and splicing yarn carriers {02
end 104 will occupy the positions shown in Fig.
61.

Now it is necessary to have two short course
carriers operating in each heel area, and with the
form of the invention illustrated in Figs. 61 to 64
inclusive, these carriers must start knitting simul-
taneously on the right and left heel areas to avoid
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casting off the fabric by the beard pressing far-
rowing point units which are moved in and ren-
dered operative for the knitting of the first heel
course simultaneously as above set forth. The
body carrier is made inoperative and moved to a
position outside the bank of needles, while two
idle carriers 186 and 108 are made operative. Car-
rier 108 is manually traversed inward to the posi-
tion shown in dot-and-dash lines in which the
starting end will be looped into the instep fabric
while the machine is stopped with the needles
down and the sinkers retracted (needles and sink-
ers in same position as in Fig. 25). The machine
now couliers from left to right, making the first
heel course. Fig. 62 shows the first long course
in the first gore in both the left and right hand
heels.

During the knitting cycle of the preceding
course, that is, during a coulier from right to left,
a chain button will have moved a chain lever
connected to the shift rod 293 (Fig. 1 and Fig. 10)
on which is fastened the collar 291 abutting a
projecting surface of lever 298 thereby moving it
to the right and in doing so, adding tension to the
spring 302 acting on the cam lever 288 which,
however, does not move until at the start of the
following coulier stroke when the narrowing ma-
chine 1ift cam 266 working through the roller 262,
the lever 280, the shaft 200 and the vertical link
pawls 210 acts to lift slightly the narrowing ma-
chine vertical motion levers 242 and rollers 246
from the plain discs 250 (Fig. 4), so that the
spring-actuated cam lever 288 is permitted to
force shift rod 258 to the right, thereby placing
the narrowing machine roller 248 in line with the
special cam 254 that controls the vertical position
of the narrowing points during beard pressing.
The shift rod 293 is locked in its shifted position
by means of latch 285 which engages behind the
stop collar 301 so that the collar and shift rod
cannot return until a chain button lifts the latch
at the completion of knifting of the heel gores.

The positioning of the narrowing points to and
from the fixed press surface for beard pressing
is 'also obtained from the movement to the right
of the shift rod 258, the collar 344 abutting the
lever 338 which in turn acts against a collar 342
on the back shift rod 334 (Figs. 1, 2, 3 and 10),
moving it to the left. The shift rod 334 moves the
cams 330, thereby moving the end of the lever
324 upward and rocking the shaft 206 to position
the narrowing points rearwardly a small amount
towards the fixed pressing surface.

The needle in-and-out motion cam roller 224 is
moved to the right by shift rod 358 (Fig. 4) into
alignment with the special cam 35%2. The shift rod
358 is held in this shifted position while knitting
all the gores of the heel. A latch 306 with an
abutment normally resting on the stop collar 310
falls so that the stop collar and shift rod cannot
return to the left until the knitting of the heel
gores is finished, at which time a chain button
causes the lever 314, connected through a shaft to
latch 366, to lift its latch portion and permit the
shift rod to return to its normal position. Move-
ment of the shift rod 358 to the right acts alse
through engagement of the collar 458 against the
lever 454 to rotate the fabric take-up roil slightly
counterclockwise (Fig. 5), in order to free the
previously knit goods of take-up tension. The
take-up tension remains off during the entire
heel knitting operation until shift rod 358 is re-
leased from its latch and returned to its inopera-
tive position.
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For the knitting of the siiccéssively shorter
courses of the heel gore, the narrowing point
units are stepped outwardly one index simultane-
ously after the knitting of each successive course.
‘This action is controlled by pattern actuated shift
rods 86 and 568 above referred to, and takes place
‘when the units are raised to a high position fol-
lowing the press.

The inner carrier stop units 790, 792 are moved
outwardly two needle indexes in alternate courses,
'so that the yarn carriers forming the inner edges
of the heel gores will stop always over a divider
in accordance with the usual practice. For the
formation of a continuously looped suture edge of

the heel gore, in which no tucked loops are.

formed, in accordance with the form of appli-
cant’s method particularly described in Figs. 34
to 36 inclusive, a timing of the racking movement
of the inner carrier spindle which is different from
normal is employed to cause the carriers to be
‘moved ‘outwardly after the needles have drawn
the loops off the noses of the sinkers. A rack
of the pattern chain is employed to shift the eam
control shift rod 842 to the right to shift the

-follower roller 838 (Fig. 5) onhto cam 848 or onto

cam 844 in the event that the method of inner
edge formation of Figs. 34 to 36 is employed. A
second shift rod, not specifically illustrated, con-
trols the position of the in-and-out racking pawls
824 and 826.

The outer carrier stops 935, 938, 944, 946, shown
in Fig. 29, are racked outwardly every four courses
by two-needle indexes to periodically widen the
fabric during the knitting of the first and second
heel gores of Figs. 45 and 46, by connections con-
trolled by the pattern shift rods 982 and 972.
Shift rod 982 controls the position of the in-and-
out racking pawls 956, 958, and the shifting of
rod 912 causes the racking follower roller 966
to be shifted onto cam 968 so that the widening
operation is performed in accordance with the
form of applicant’s method iilustrated in Figs. 69
to 85 inclusive. This shift of roller 966 onto cam
968 is effected by the use of a bump on the pat-
tern chain, and causes the racking movement of
the outer carrier stop spindle 938 to take place as
the needles move outwardly from the sinker
means.

In the preferred form of the method of forming
a widened selvage edge illustrated in Figs. 69 to
85 in dot-and-dash lines, and in Fig. 49, the out-
ward movement of the yarn carrier at the selvage
is accompanied by a slight outward rocking move-
ment of the needles. A dip in the heel Knitting
needle press cam 352 is rendered operative to per-
mit this outward movement of the needles by
means of the pattern chain controlled connections
including pattern shift rod 358 (Figs. 1 and 7),
sleeve 355 on hand wheel shaft 357 which is moved
from under restraining lever 853 on the presser
shaft 196. '

Knitting of the first heel gore continues with
the points stepping outwardly one index after
loop forming in each cycle and with the carrier
stops racking outwardly two indexes at intervals
of every fourth course, or if so desired, every
fifth course, the left hand heel being widened
after a right to left coulier, and the right hand
heel being widened after a left to right coulier.

Upon the completion of the last short course
of the first right and left heel gores, a2 number
-of -positioning operations take place preparatory
to the knitting of the first long course of the
second right and left heel gores. .The narrow-
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ing point iinits are moved rapidly inwardly to s
position determined by the intermediate length
stops 632, 636 (see Fig. 7), the inner carrier stops
are similarly positioned inwardly, and the heel
knitting yarn carriers are correspondingly posi-
tioned to cooperate with the narrowing point
units in their shifted position. Two alternative
modes of operation of the machine have been
illustrated for forming the first long course of
the second and other succeeding heel gores.

In accordance with the form of the method
of starting the second heel gore illustrated in
Figs. 65 through 68 inclusive, the right and left
heel gores are finished together, and the narrow-
ing points are brought in simultaneously to start
the new heel gore. The carrier stops are brough$
in by the rapid return motor before the right to
left coulier so that the yarn from carrier 104 is
laid to a group of needles inwardly of those cov~
ered by narrowing points. The yarn is kinked
and knocked over to the front side of the needles,
that is, to the side opposite the beards. This
yarn during the following knitting motion of the
needles will be drawn into the needle hooks, but
as it is not connected by knitting with previous
fabric loops held on the needle shanks, it will be
cast off from the needles during the knitting of
the next succeeding course without being con-

mnected into the fabric, and will then appear as

float yarn (see right side of Fig. 67). After
pressing the course in Fig. 65, the points are
quickly brought in and positioned for the left to
right coulier. This method produces a single
course in the right hand heel without a tuck or
reversing loop as shown in Fig. 66. On the fol-
lowing coulier, a tuck stitch is formed on the
number 9 needle in the left hand heel, and in
the next left to right coulier, a tuck stitch on
the number 10 needle in the right hand heel.

In aecordance with the alternative form of the
method of starting the second heel gore illus-
trated in Figs. 30 to 32 inclusive, the machine is

stopped after a right to left coulier, and the stop

6713 (Fig. 4) is manually lowered, and the left
hand narrowing points are then manually moved

inwardly to cover the pre-selected needles while
the right hand points are allowed to cover the
‘needles for the last short course in the right

hand heel. As soon as pressing is finished after
the left to right coulier, the right hand points
are moved in by the quick return motor to be-
come synchronized with the left hand points.

The stop is now manually lifted and latched

until used at the start of the third gore.
This method may also bhe employed for the
knitting of the first course of the first heel gore,

the left hand narrowing point unit being byought

in one course in advance of the right hand nar-

‘rowing point unit which is held during the knit-
ting of -the first course in an inactive position

outside the knitting gore.

The third gore is knitted as the first and sec-~
ond, except that the periodic selvage widening
is discontinued during the knitting of this gore.
The last heel course is couliered from right to
left and pressed by the narrowing points. A
chain button is racked in this cycle to lift the
Iocks 306 and 295, whereupon the several eam
rollers are removed from alighment with their

-cams and returned to their normal positions for
regular knitting. The machine is then stopped

to enable the operator to inactivate one of the
splicing carriers 108 in Fig. 61, and to put into
operation the body carrier 108. After the next

‘coulier, from left to right, one of the right hand
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‘splicing carriers 186 is inactivated and placed in
an idle position. The course just laid was
pressed using the regular stationary press sur-
face. Knitting continues in the sole and lower
instep portion of the stocking blank using the
body carrier 180, the left hand splicing carrier
162 and the right hand splicing carrier 164. The
carrier stops are manipulated as for regular
knitting.

Teatures of the invention relating particularly
to a full-fashioned hosiery blank having a novel
and improved nesl structure have been made the
subject of a divisional application for United
States Letters Patent filed for Max C. Miller, de-
ceased, by Ida L. Miller, executrix, said divisional
-application having been executed on the 20th day
of April, 1949 and forwarded to the Patent Office
for filing on April 21, 1949,

The invention having been described, what is
claimed is:

1, In a flat knitting machine, knitting instru-
mentalities including a series of spring beard
needles movable as a unit, a narrowing machine
“having narrowing point units, needle knitiing

cams, narrowing machine vertical motion cams.

for moving the narrowing point units in accord-
ance with a knitting cycle to close the beards
of selected needles, and means operative between
knitting cycles to shift said narrowing point
units longitudinally of the needle series.

9. In a flat knitting machine, knitting instru-
mentalities including a series of spring beard
needles movable as a unit, a narrowing machine
having narrowing point units, operating means
for moving the needles and narrowing point units
in accordance with a loop transposing cycle of
operation, operating means alternatively oper-
able for moving the needles and narrowing point
units in accordance with a knitting cycle of oper-
ation to cause the narrowing point units to close
the beards of cooperating needles, and narrow-
ing point unit shifting means including means
operating between knitting cycles to shift said
narrowing point units Jongitudinally of the
needle series.

3. In a flat knitting machine, knitting instru-
mentalities including a series of spring beard
needles movable as a unit, a narrowing machine
having narrowing point units, operating means

‘for moving the needles and narrowing point units -

in accordance with a knitting eyele of operations
including means for moving the narrowing point
units to close the beards of cooperating needles,
and means operative between knitting cycles for

effecting single needle outward indexing move- -

-ments of the narrowing point units.

4. In a fiat knitting machine, knitting instru-
mentalities including a series of spring beard
needles movable as a unit, a narrowing machine

having narrowing point units, operating means

for moving the needles and narrowing point units
in accordance with a knitting cycle of operations
‘including means for moving the narrowing point
units te close the beards of cooperating needles,

. [ . - z 3 t' h' ok 14’ . . .
narrowing poins shifting means operative fo s i for moving the needles and the narrowing point

units therewith in accordance with a knitting

the narrowing point units between knitting cycles
including means for effecting single needle out-
ward indexing movements of the narrowing point
white for knitting outwardly on the needle series,

and means for shifting the narrowing point units
inwardly a plurality of needle indexes for knit-
ting upon more inwardly disposed needles of the
needle series.

- 5. In a flat knitting machine, knitting instru-
mentalities including a series of spring beard

10
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‘needles movable as a unit, a narrowing machine

having narrowing point units, operating means

‘for moving the needles and narrowing point units

in accordance with a loop transposing cycle of
operations, operating means for moving the
needles and narrowing point units in accordance
with a knitting cycle including means for moving
the narrowing point units to close the beards of
cooperating needles, and narrowing point unit
shifting means for shifting the narrowing point
units in accordance with loop transposing and

_knitting cycles including means for imparting a
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one-needle index outward shift, and selectively a
relatively wide inward shift to the narrowing
point units between knitting cycles for knitting
upon more outwardly and more inwardly disposed
groups of knitting needles respectively.

6. In a flat knitting machine, knitting instru-
mentalities including a series of spring beard
needles movable as a unit, a narrowing machine
having narrowing point units, operating means
for moving the needles and narrowing point units
in accordance with a loop transposing cycle of
operations, operating means for moving the

5 needles and narrowing point units in accordance

with a knitting eycle including means for mov-
ing the narrowing point units to close the beards
of cooperating needles, narrowing point unit
shifting means including means for shifting said
narrowing point units longitudinally of the needle
series in accordance with a loop transposing
cycle, and means for shifting said narrowing
point units longitudinally of the needles between
sucecessive said knitting eycles, and patiern means
for controlling said narrowing point unit shifting
means.

7. In o flat knitting machine, knitting instru-
mentalities including a series of spring beard
needles movable as a unit, and means for press-
ing the needle beards, a narrowing machine hav-
ing narrowing point units comprising points ar-
ranged to cooperate with groups of needls at each
end of the neadle series, operating cams for the
needles and operating cams for the narrowing
point units for moving the needles in accordance
with a knitting cycle in which said pressing
means are inoperative, and for moving the nar-
rowing point units with relation to the needles
to close the beards only of those needles cooperat-
ing with said narrowing point units, and narrow-
ing point shifting means for shifting the narrow-
ing point units longitudinally of the needle series
to close the beards of selected numbers of needles
of the end groups, and pattern means controlling

\» the operation of said operating means and of said

shifting means.

8. In a flat knitting machine, knitting instru-
mentalities including a series of spring beard
needles movable as a unit, and means for press-
ing the beards of the needles, a narrowing ma-
chine having narrowing point units, means for
shifting the narrowing point units forward and
back on the frame between narrowing and beard
closing knitting positions, and operating means

eycle to cause the needle beards only of those
needles engaged by said narrowing point units
1o be closed.

9. In 2 flat knitting machine, knitting instru-
mentalities including a series of spring beard
needles movable as a unit, and means for press-
ing the needle beards, needle beard closing units
comprising series of beard closing elements ar-
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ranged o cooperate with groups of needles at each
end of the needle series and movable longitudi-
nally of the needle shanks to and from the beard
closing needle press position, vertical press motion

knitting cam means for said units, knitting
motion cam means for the needles arranged to
move the needles to a beard closing needle press
position with respect to said needle beard closing
elements. and means for shifting the heard press-
ing units longitudinally of the needle series to
close the beards ofily of selected numbers of
reedles of the end groups.

10. Tn a flat knitting machine, knitting instru-
mentalities including a series of spring beard
need’es movable as a unit. and means for press-
ine the needle beards, a pair of needle beard clos-
ing vnits comprising series of beard closing ele-
ments arranged to cooperate with groups of
needles at each end of the needle series and mov-
ahle longitudinally of the needle shanks to and
from the beard closing needle press position,
knitting press motion cam means for said units,
knittine motion cam means for operating the
needles in accordance with the knitting eyele and
in combination with said needle beard closing ele-
mants to close the beards onlvy of those needles
encaged bv said elements, means for indexing
said needle pressing units longitudinally of the
needle series to close the beards of a variahie
se'ented number of needles of the end groups. yarn
Teeding means including yarn carriers and innes
carrier stons. and means for indexing said inner
carrier stops to feed yarn inwardly only to said
selected numbers of needles of the end grouws,

11. In a flat knitting machine, knitting instru-
mentalities including a series of spring beard
needles movable as a unit, and means for press-
ing the needle beards, a pair of needle beard clos-
ine units comprising grouvs of beard closing ele-
ments arranged to cooperate with grouns of
needleg at each end of the needle series and mov-
able longitndinally of the needle shanks to and
from the beard closing needle press position,
operating means for the needle beard closing
mmits. and operating means for the necedles ar-

ranged to move the units and needles in aceord- -

ance with a knitting cycle to cause only those
needle beards to close which are engaged by the
beard covering closing elements of the respective
needle beard closing units, means for shifting said
needle beard closing ynits longitudinally of the
needle series to close the beards of a selected
number of needles of the end groups, varn feed-
ing means including yarn carriers and inner car-
rier stops, means for shifting said inner carrier
stops to feed yarn only to said selected numbers
of needles of the end groups, and pattern means
for controlling both of said shifting means for
the knitting of shaped heel fabrics.

12. In a flat knitting machine, knitting instru-
mentalities including a series of spring beard

10

156

45

.50

56

60

needles movable as a unit, and means for press-

ing the needle beards, a narrowing machine hav-
ing narrowing point units arranged to cooperate
with groups of needles at each end of the needle
serles, operating means for the narrowing point
units and needles arranged to operated said units
and needles in accordance with a narrowing cyele
of operation, operating means for the narrowing
point units and needles arranged to operate the
units and needles in accordance with a knitting
cycle to cause only those needle beards to close
which are engaged by the points of the respective
narrowing point units, yarn feeding mechanism
including yarn carriers for feeding yarn to said
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end groups of needles and inner carrier stops
associated therewith, and shifting means for
shifting the narrowing point units in accordance
with loop transposing and knitting cycles of
operation including racking devices for producing
a one-needle outward indexing movement, shift-
ing means for the inner carrier stops including
racking means for producing a two-needle index
outward racking movement thereof, and pattern.
means controlling the operation of said indexing
devices.

13. In a flat knitting machine, knitting instru~
mentalities including a series of spring beard
needles movable as a unit, and means for press-
ing the needle beards, a narrowing machine hay=-
ing narrowing point units, operating means for
the narrowing point units and needles arransed
to operate said units and needles in accordance-
with a narrowing cycle of operation, operating
means for the narrowing point units and needles
arranged to operate the units and needles in ‘ac-
cordance with a knitting eycle to cause only those
needle beards to close which are engaged by the
points of the respective narrowing point units,
and shifting means for shifting the narrowing
point units in accordance with loop transposing -
and knitting cycles of operation including rack-
Ing devices for producing a one-needle outward
indexing movement between suceessive couirses,
and auxiliary means operable to effect a rela~
tively wide inward unit shifting movement be-
tween successive courses. :

14. In a flat knitting machine, knitting instiu-
mentalities including a serfes of spring beard
needles movable as a unit, and means for press=

‘Ing the needle beards, a narrowing machine hav-

ing narrowing point units, operating means for
the narrowing point units and needles arranged
to operate said units and needles in accordance .
with a narrowing eycle of operation, operating .
means for the narrowing point units and needles
arranged to operate the units and needles in ac-
cordance with a knitting cvele to cause only those
needle beards to close which are engaged hy the
points of the respective narrowing point units, .
shifting means for shifting the narrowing point
units in accordance with loop transposing and -
knitting eycles of operation including racking
devices for producing a one-needle outward in-
dexing movement between successive eourses, and
auxiliary means operable to effect s relatively
wide inward unit shifting movement between suc-

-cessive courses, and pattern means for effecting

any of said shifting movements, -
15. In a flat knitting machine, knitting instru-

mentalities including a series of spring beard

needles movable as a unit, and means for press-~

‘ing the needle beards, g narrowing machine hav- -

ing narrowing point units arranged to cooperate
with end groups of needles of the needle series,
operating means for the narrowing point units, -
and operating means for the needles arranged to
operate said needles and units in aceordance with
a knitting cycle o cause only those needle beards
to. close which are engaged by the points of the-
respective. narrowing point units, yarn feeding

.deviees including yarn carriers and inner car-

“‘rier stops for causing the carriers to feed yarn
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only to said end groups of needles, shifting means.
for the narrowing point units including means
for effecting successive one-needle index outward
racking movements of said units in each suc-
cesslve course of a series, and shifting means for
the inner carrier stops arranged to produce a
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two-needle index outward racking movement
thereof in each alternate course of the series.

" 16. In a flat knitting machine, knitting in-
strumentalities including a series of spring beard
needles movable as a unit, a cam shaft, a narrow-
ing machine including narrowing point units,
operating means comprising narrowing machine,
vertical motion narrowing and Kknitfing cams
selectively operable for moving the point units in
a loop transposing cycle and alternatively in ac-
cordance with a knitting cycle to close the nee-
dle beards and a follower roller shiftable with
respect to said cams, a narrowing cam shaft shift
mechanism, a narrowing machine lift cam and a
follower roller shiftable with respect thereto,
and means for rendering said lift cam and fol-
lower roller operative to facilitate the shaft of
said vertical motion cam follower roller onto said
knitting cam.

17. In a flat knitting machine, knitting in-
strumentalities including a series of spring beard
needles movable as a unit, a narrowing machine
including narrowing point units, operating
means comprising narrowing machine vertical
cams and a follower roller shiftable with re--
spect to said cams, a narrowing machine lift
cam and a follower roller shiftable with respect
thereto, a pattern chain, and follower connec-
tions therefrom including a shift rod for shift--
ing said operating cam follower roller, and con-
nections including a shift rod controlled by said
chain for rendering said lift cam and follower
connection operative to facilitate the shift of
said vertical motion cam follower roller.

18. In a flat knitting machine, knitting in-
strumentalities including -spring beard needles
movable as a unit, and means for pressing the
needle beards, a narrowing machine having
narrowing point units, operating cams for op-
erating the narrowing point units and needles
in accordance with alternative narrowing and
knitting cycles of operation including narrowing
machine vertical motion idling, narrowing and
knitting cams, follower connections including a
follower roller shiftable from the idler onto the
knitting cam, a narrowing machine lift cam and
a follower roller shiftable with relation thereto,
means for shifting the narrowing machine fol-
lower roller onto its knitting cam, and means -
associated with said shifting means for moving-
said lift cam follower roller onto its cam to per-
mit the shifting of said operating roller. .

19. In a flat knitting machine, knitting in- .
strumentalities including spring beard needles
movable as a unit, and means for pressing the
needle beards, a narrowing machine providing
narrowing point units shiftable between alter-
native forward and back positions, which com-
prises a rearwardly disposed narrowing machine
fulerum shaft, a series of forwardly extending
supporting levers secured to the shaft, a for-
wardly disposed narrowing point unit support-
ing shaft supported for rocking movement on
said supporting levers, right and left narrowing
point units including supporting brackets there-
for secured to said supporting shaft, a shifting
lever secured to the supporting shaft, and cam
means axially shiftable on the fulerum shaft
engaging with said shifting lever for rocking
the lever and supporting shaft from cone to an-
other of two alternative positions.

20. In a flat knitting machine, knitting in-
strumentalities including a series of spring beard
needles movable as a unit, and means for clos-
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ing the needle beards, a narrowing machine
having left and right narrowing point units for
engagement with left and right end groups of
needles of the needle series, means for shifting
the narrowing point units forward and back be-
tween a narrowing position and g knitting beard
closing position, operating means for the narrow-
ing point units and for the needles arranged to’
operate said units and needles in accordance with
alternative narrowing and knitting cycles of op-
eration, yarn feeding means comprising yarn
carriers and inner carrier stops, racking means
for indexing the narrowing point units to close
the beards of different numbers of needles, rack-
ing means for indexing the inner ecarrier stops
to cause the carriers to feed yarn only to said
numbers of end needles cooperating with the
narrowing point units, and pattern means for
controlling each of the narrowing point forward
and back shifting means, the operating means,

 the narrowing point unit racking means, and the

carrier inner stop racking means in timed rela-
tion.

21. In a flat knitting machine, knitting in-’
strumentalities including a series of needles

“movable as a unit, a device adapted to be shifted
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longitudinally of the needle series, a driving
mechanism for the machine including a cam
shaft, a shifting mechanism comprising a
threaded spindle, a nut engaging therewith,

*racking means driven from the cam shaft for
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imparting relative movement of the spindle and
nut for indexing said device with respect to the
needles of the series, and auxiliary power means

for effecting a rapid relative movement of the
nut and spindle to shift said device a relatively

large number of needle indexes in less than one
revolution of said cam shaft.

92. In a flat knitting machine, knitting in-
strumentalities including a series of needles

‘" movable as a unit, a device adapted to be shifted

™
(=)

longitudinally of the needle series, a driving
mechanism for the machine including a cam
shaft, a shifting mechanism comprising a
threaded spindle, a nut engaging therewith,

-racking means actuated from the cam shaft for

imparting relative movement of the spindie and
nut for indexing said device with respact to the
needles of the series, auxiliary power means for
effecting a rapid relative movement of the nut

-and spindle to shift said device a relatively large

number of needle indexes during a part revolu~
tion of said cam shaft, and pattern means for
initiating said rapid movement of the nut and
spindle by said auxiliary power means.

23. In a flat knitting machine, knitting instru-
mentalities including a series of needies movable
as a unit, a device shiftable longitudinally of the
needle series, a screw-threaded spindle and a nut.
for shifting said device, racking means compris-

ing a ratchet and pawl to provide relative move-

ment between the spindle and nut for indexing
said device with respect to the needles, an aux-
iliary shifting device comprising a stallable elec-
tric motor connected for actuating said spindle

" and nut for effecting rapid movement of said de-
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vice gver a relatively large number of needie in-
dexes, and a stop for limiting said rapid move-
ment of the device. )

24. In a fiat knitting machine, knitting instru- .

‘mentalities including a series of needles movable

as a unit, a device shiftable longitudinally of the. .
needle series, a screw-threaded spindle and nut -
for shifting said device, pawl and ratchet rack-
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ing means to provide relative movement between

the spindle and nut for indexing said device with

respect to the needles of the series, auxiliary
power means for actuating the spindle and nut
to effect rapid movement of the device over a
relatively large number of needle indexes, a stop
for limiting said rapid movement of the device
under the influence of said power means, and con-
trol means acting when rendered operative to
initiate said rapid movement and upon comple-
tion thereof to actuate said racking means for
accurately indexing said device with respect to
the needles of the series.

25. In a flat knitting machine, knitting instru-
mentalities including a series of needles movable
as a unit, a device shiftable longitudinally of the
needle series, a screw-threaded spindle and a nut
for shifting said device, racking means compris-
ing a ratchet and pawl to provide relative move-
ment between the spindie and nut for indexing
said device with respect to the needles, an aux-
iliary shifting device comprising a stallable elec-

10

tric ' motor connected for actuating said spindle .

and nut for effecting rapid movement of said de-
vice over a relatively large number of needle in-
dexes, a stop for limiting said rapid movement
of the device, and pattern actuated connections
ineluding a switch actuable to initiate operation
of said motor, connections controlied by the pat-
tern chain for subsequently disengaging said
motor and for actuating said racking means to
index said device accurately with relation to the
needles at the end of said rapid movement.

26. In a flat knitting machine, knitting instru-
mentalities including a series of needles movable
as a unit, a narrowing machine having narrow-
ing point units, operating means for moving the
needles and narrowing point units with relation
thereto in accordance with alternative narrow-
ing and knitting eycles of operation, a screw-
threaded spindle and nuts for shifting said nar-
rowing point units longitudinaliy of the needle
series, ratchet and pawl racking means for the
spindle, auxiliary power means for actuating the
spindle to effect rapid movement of the narrow-
ing point units inwardly for a relatively large
number of needle indexes, a stop for limiting said
rapid movement of said units, a pattern chain,
means controlied thereby for actuating said rack-
ing means in timed relation with the narrowing
cycle of operation of the needles and narrowing
point units, means actuated by the pattern chain
for sctuating said racking means in timed relation
between successive knitting cycles of operation
of said needles and narrowing point units, and
means controlled by the pattern chain for initiat-
ing the operation of said auxiliary power means
in timed relation between said knitting cycles of
operation.

27. In a flat knitting machme knitting instru-
mentalities including a series of spring beard
needles movable as a unit, 2 narrowing machine
having narrowing point units arranged to coop-
erate with left and right heel groups of needles
of the series, narrowing point unit shifting means

comprising a threaded spindle and nuts acting
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upon each of said units, pawl and ratchet racking -

means for the spindle, a stallable electric motor
for driving the spindle to effect a rapid inward
movement of the units, an auxiliary shaft, a plu-
rality of stops carried by the auxiliary shaft and
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rendered alternatively operable by rotation of the .

shait to arrest rapid inward movement of the

narrowing point units, a motor circuit including a -

switch, and means responsive to rotation of said

A&
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auxiliary shaft to control the switch, a pattern
chain, a second switch in series with the first-
switch in said circuit, a pattern chain actuated
shift rod and connections therefrom for rotating

- said auxiliary shaft to operatis vely position a stop

and to close said first switch, a second pattern
chain shift rod and connections controiled there-~
by for actuating said second switch.

28. In a flat knitting machine, knitting instru-

;mentalities including a series of spring beard

needles movable as a unit, a narrowing machine
consisting of a longitudinally extending fulerum
shaft, forwardly extending arms secured thereto,
a longitudinally extending rock shaft carried in

-the forward ends of said arms, a series of de-
‘pending supports on said rock shaft, narrowing

point unit rods and narrowing point units carried
in said supports, and means for rocking said
shaft between two alternative predetermined po-

sitions comprising rearwardly extending cam fol-
“lower elements secured to the rock shaft and

cams engaging therewith axially shiftable on the
fulerum shaft.
29. In a flat knitting machine, knitting instru-

.mentalities including a series of spring beard
‘needles movable as a unit, & narrowing machine

consisting of a longitudinally extending fulerum
shaft, forwardly extending arms secured thereto,
a longitudinally extending rock shaft earried in

the forward ends of said arms, a series of de-

pending -supports on said rock shaft, narrowing
point unit rods and narrowing point units carried
in said supports, and means for rocking said
shaft between two alternative predetermined po-

sitions comprising rearwardly extending arms se-

cured to the rock shaft, a cam sleeve axially shift-
able on the fulcrum shaft, cooperating cam and
follower surfaces on the cam sleeve and rear-
wardly extending arms for positively positioning

.the rock shaft in either of two positions, a pattern

chain, and connections from the pattern chain
for shifting said cam sleeve from one to the other
position.

30. In a flat knitting machine, knitting instru-

5 mentalities including a series of spring beard

needles movable as a unit, a narrowing machine
having narrowing point units cooperating with
the left and right groups of needles of the needle -
series, operating means for moving the needles
and narrowing point units therewith in acecord-
ance with a knitting cycle to cause the narrowing
point units to close the beards of cooperating
needles for the knitting of heel courses and
without pressing the beards of intermediate instep

5 course needles for the knitting of heel fabrics,

racking mechanism comprising a screw-threaded -
spindle and nuts engaging said narrowing point
units for moving them positively inwardly, spring
means for maintaining engagement of the nar-

4 rowing point units with their nuts, pawl and

ratchet mechanism for rotating the spindle, aux-
iliary power means for rotating the spindle to
effect a rapid inward movement of the nuis and
harrowing point units engaged thereby, stops .

> for limiting said inward movement of the left

and right narrowing point units respectively, and
latching means to support one of said narrowing
point unifs in a relatively inward position prior
to the initiation of said rapid inward movement.
31. In a flat knitting machine, knitting instru- -
mentalities including a series of spring beard .
needles movable as a unit, a narrowing machine .
having narrowing point units cooperating with. .
the left and right groups of needles of the needie ..
series, operating means for moving the needles y
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and narrowing point units therewith in acecord-
ance with a knitting eycle to cause the narrowing
point units to close the beards of cooperating
needles for the knitting of heel courses and with-
out pressing the beards of intermediate instep
course needles, racking mechanism -comprising
a screw-threaded spindle and nuts engaging said
narrowing point units for moving them positively
inwardly, spring means for maintaining the units
in engagement with the respective nuts, and a
latch for supporting one of said narrowing point
units in a relatively inward position while said
nuts and the other of said narrowing point units
controlled thereby remain in a relatively outward
position.

39. In a fat knitting machine, knitting instru-
mentalities including a series of spring beard
needles movable as a unit, a narrowing machine
having narrowing peint units cooperating with
left and right -groups of needles of the needle
series, operating means for moving ‘the needles
and the narrowing point units therewith in ac-
cordance with a knitting cycle to cause the nar-
rowing point units to close the beards of said
1eft -and right groups of needles respectively -and
without pressing the beards of the intermediate
instep group of needles for the knitting of Teel
fabric, left and right heel knitting yarn carriers
traversable for feeding yarn only to said end
groups of needles, inner carrier stops and -outer
carrier stops for limiting the traverse of said
left and right heel yarn carriers, and pattern con-
trolled positioning mechanism Tor the shaping of
the heel fabrics comprising a pattern chain and
connections -controlled therefrom for moving the
narrowing point units rapidly inwardly, and
thereafter for stepping the narrowing point units
outwardly one needle index for the knitting of
each successive course in the knitting of the
heel gore, locating the inner wcarrier stops to
feed yarn inwardly to the mneedles engaged by
said nmarrowing point units, and thereafter for
stepping said inner carrier stops outwardly two
new needle indexes on alternate courses, and
means for stepping the outer earrier steps out-
wardly two needle indexes during the knitting of
selected heel courses for the widening of the heel
fabric.

33. Tn o flat knitting machine having a series
of spring beard needles movable as a unit, yarn
measuring sinkers and -dividers alternating with
the sinkers, and means for pressing the beards
of the needles, a narrowing machine comprising
a vertically movable frame and narrowing point
units carried on the frame, operating means in-
cluding a cam shaft, -cam and follower connec-
tions for operating each of said needies and nar-
rowing ‘machine in accordance with a ‘heel knit-
ting cycle of operatien to cause the ‘narrowing
units to close the beards of cooperating needles,
and without pressing the beards of the inter-
mediate instep needles, yarn feeding means in-
cluding reciprocatory yarn carriers and inner and
outer -carrier stops, racking means for each of
the narrowing point units, the inner carrier stops
and the outer carrier stops, & pattern-chain, con-
nections controlled from the chain for render-
ing said -cam and follower connections operative
to condition the narrowing machine and needles
for heel knitting, latching means for maintain-
ing said parts in operative position, and means
controlled by the pattern chain for releasing the
latch, and additional connections from the pat-
tefn chain for controlling each of said narrow-
ing point units and inner and outer carrier stops
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in-accordance with the heel knitting cycle of oper-
ation. i

34. In a flat knitting machine, instrumentali-
ties including a series of spring beard needles
movable as a unit and means for pressing the
needle beards, a narrowing machine having nar-
rowing point units adapted for use as beard clos-
ing elements, operating means for the needles and
units arranged for the knitting of heel fabrics
while holding terminal loops of the instep fabric
wales on intermediate needles, yarn feeding de-
vices including reciprocating yarn casriers, outer
carrier stops and inner carrier stops for causing
the carriers to feed yarn to said heel and knit-
ting needles, means for stepping the narrowing
point units outwardly one needle index for each
successive course of a series, and means for step-
ping said inner carrier stops outwardly two needle
indexes to move the carrier outwardly with the
needles at the knockover and with the sinkers
and dividers substantially retracted whereby the
yarn leading from the inner reversing loop is dis-
posed outwardly of the reversing needle to pro-
vide a .single full loop of yarn about the revers-
ing needle, and a full loop upon the next oub-
wardly disposed needle from the reversing needle
upon the knitting of the return of the course.

35. In a flat knitting machine having a series
of spring beard needles movable as a unit, yarn
measuring sinkers and dividers alternating with
the sinkers, and means for pressing the beards .
of the needles, a narrowing machine comprising
a frame, and narrowing point units supported
thereon for vertical movement with the frame and

‘rocking movement relatively thereto, means in-

cluding cam and follower connections for shifi-
ing the narrowing point units forward and back .
on the frame between narrowing and beard clos-
ing knitting positions, operating means including
a needle press cam, needle vertical motion knit-
ting and heel knitting cams, and a needle vertical
motion follower roller, narrowing machine ver-
tical motion cams including narrowing and knit-
ting cams and a follower rolier therefor, rack-
ing means for said narrowing point unit, yarn
feeding means including yarn carriers recipro-
cable to form heel courses, inner and outer car-
rier stops and racking means for said stops, and
a pattern chain and connections controllied from
the chain for shifting each of said narrowing
point unit racking cam and follower connections,
the needle vertical motion follower roiler, and
narrowing machine vertical motion follower roller
to a heel knitting position, and connections from
the pattern chain operative for conditioning each
of said racking means to proeduce heel courses
successively shortened at their inner ends to form
heel gores.

36. In a flat knitting machine having a series
of spring beard needles movable as a unit, means
for pressing the needle beards and individually
movable yarn measuring sinkers, the combination
of a series-of nibbed knockover bits, supporting
means on which the knockover bits are capable
of forward and back movement, resilient means
supporting the knockover bits forwardly to cause
the newly formed sinker wale kinks as they are
drawn from the sinker noses to be engaged in

and early rising movemeris of the needles, and
means acting to positively retract the nibbed
knockover bits to maintain the nibbed portions
thereof ‘inoperative during the -continued rising °
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“movements of the needles and the subsequent
yarn measuring and needle beard pressing move-
“ments of the sinkers and needles.
37. In a flat knitting machine having a series
- of spring beard needles movable as a unit, means
for pressing the needle beards and. individually
" movable yarn measuring sinkers, the combination
of a series of nibbed knockover bits, supporting
means on which the knockover bits are capable
of forward and back movement, resilient means
urging the knockover bits forwardly, stop means
for limiting said forward movement of the knoek-
over bits in a position to cause the sinker wale
kinks as they are drawn from the sinker noses
to be engaged in and resiliently held by the knock-~
_over bit nibs to the backs of the needles during
the rearward knocking over and early rising
movements of the needles, and means normally
acting to position the knockover bits with the

" nibbed portions thereof in a rearward inoper- :

_ ative position operable to permit movement of the
knockover bits to the forward position only dur-
ing said rearward knocking over and early rising

“movements of the needles.
© 38. In a flat knitting machine having a series
of spring beard needles movable as a unit, means

~ for pressing the needle beards, and individually
movable yarn measuring sinkers, the combination

- of a series of nibbed knockover bits, supporting
means on which the knockover bits are capable

" of vertical- and forward and back movement,
means for controlling the vertical position of the
knockover bits including a vertical stop, and re-
silient means for supporting the knockover bits
yvieldably upwardly against said stop, resilient
means urging the knockover hits forwardly, stop
means for limiting said forward movement of the
knockover bits in a position to cause the sinker
wale kinks to be engaged in and resiliently held
by the knockover bits to the backs of the needles
during the rearward knocking over and early
rising movements of the needles, and means nor-
mally acting to position the knockover bits with
the nibbed portions thereof in a rearward inoper-
ative position operable to permit movement of
the knockover bits to the forward position only
during said rearward knocking over and early

' rising movements of the needles.

39. In a flat knitting machine having a series

of spring beard needles movable as a unit, means :

for pressing the needle beards, and individually
movable yarn measuring sinkers, the combination
of a series of nibbed knockover bits, supporting
means on which the knockover bits are capable of
forward and back movement, resilient means
urging the knockover bits forwardly, stop means
for limiting said forward movement of the
knockover bits in a position to cause the sinker
wale kinks to be engaged in and resiliently held
by the knockover bit nibs to the backs of the nee-
dles during the rearward knocking over and early
rising movements of the needles, means for posi-
tioning the knockover bits rearwardly to disen-
gage the nibbed portions thereof from the fabric,
a cam shaft, actuating connections from the cam
shaft for operating the needles, and actuating
connections from the cam shaft for actuating
said knockover bit retracting means.

40. In a flat knitting machine having a series
of spring beard needles movable as a unit, means
for pressing the needle beards, and individually
movable yarn measuring sinkers, the combination

" of a series of nibbed knockover bits, a knockover
" bit supporting - assembly comprising a slotted
knockover bit bar, vertically arranged support-
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ing arms for the bar mounted to permit limited
vertical and forward and back movements there-
of, means for controlling the vertical position of
the knockover bits including resilient means urg-
ing the bar upwardly and forwardly, and stop
means for limiting upward movement of the
knockover bits at the knockover level, and stop
means acting on the knockover bit supporting
assembly closely adjacent the knockover level to
limit forward movement of the knockover bits.

41. In a flat knitting machine having a series
of spring beard needles movable as a unit, means
for pressing the needle beards, and individually
movable yarn measuring sinkers, the combination
of a series of nibbed knockover bits, a knockover
bit supporting assembly comprising a slotted
knockover bit bar, vertically arranged supporting
arms for the bar mounted to permit limited ver-
tical and forward and back movements thereof,
means for controlling the vertical position of the
knockover bits including a vertical stop and
spring means acting on the knockover bhit assem-
bly to maintain the knockover bits yieldingly at
the knockover level against said stop, spring
means urging the knockover bit assembly in a
forward direction, and cam means acting on the
knockover bit assembly to limit forward move-
ment thereof and shiftable to provide two alter-
native limiting forward positions of the knock-
over bits. .

42. In a flat knitting machine having knitting
instrumentalities including a series of spring
beard needles movable as a unit, means for press-
ing the needle beards, and individually movable
yarn measuring sinkers, and a narrowing mech-
anism comprising narrowing point units, the
combination of a series of nibbed knockover bits,
supporting means on which the nibbed knock-
over bits are capable of forward and back move-
ment, resilient means urging the knockover bits
forwardly, stop means for limiting said forward
movement of the knockover bits in a position to
cause the sinker wale kinks as they are drawn
from the sinker noses to be engaged in and resil-
iently held by said nibs to the backs of the needles
during the rearward knocking-over movement of
the needles, means for operating said knitting
instrumentalities in accordance with a knitting
cycle including means for positively retracting
the nibbed knockover bits during a portion of
each cycle, and means for operating said instru-
mentalities and narrowing mechanism in accord-

- ance with a narrowing cycle of operation includ-
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ing means for positively retracting said knockover
bits during the narrowing motions.

43. In a flat knitting machine having knitting
instrumentalities including a series of spring
beard needles movable as a unit, means for press-
ing the needle beards, and individually movable
yarn measuring sinkers, and a narrowing mech-
anism comprising narrowing point units, the
combination of a series of nibbed knockover bits,
supporting- means on which the nibbed knock-
over bits are capable of forward and back move-
ment, resilient means urging the knockover bits
forwardly, stop means for limiting said forward
movement of the knockover bits in a position
to cause the sinker wale kinks as they are drawn
from the sinker noses to be engaged in and resil-
iently held by the knockover bits to the backs of
the needles during the rearward knocking-over
movement of the needles, and means for operat-
ing the knitting instrumentalities in accordance
with a kniting cycle for the knitting of full
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courses, and means for operating the knitting in-
strumentalities and narrowing peint units in
accordance with a- heel knitting cycle including
means for retracting the knockover bits from said
forward limiting position during the yarn meas-
uring and needle beard pressing movements of
the sinkers and needles.

44. In a flat knitting machine having knitting
instrumentalities including a series of spring
beard needles movable as a unif, means for
pressing the needle beards, and individually
movable yarn measuring sinkers, and a narrow-
ing mechanism comprising narrowing point
units, the combination of a series of nibbed
knockover bits, supporting means on which the
nibbed knockover bits are capable of forward
and back movement, resilient means urging the
knockover bits forwardly, stop means for limit-
ing said forward moveiment of the knockover oits
in a position to cause the sinker wale kinks as
they are drawn from the sinker noses to be
engaged in and resiliently held by the knockover
bits to the backs of the needles during the rear-
ward knocking-over movement of the needles,
means for operating the knitting instrumentai-
ities in accordance with a knitting cycle for the
knitting of full courses, and means for operating
the knitting instrumentalities and narrowing
point units in accordance with a heel knitting
cycle, including means operable with each of
said cycles for retracting the knockover bits from
said forward limiting position during the yarn
measuring and needle beard pressing movements
of the sinkers and needles, and means for oper-
ating said instrumentalities and narrowing
mechanism in accordance with a narrowing
eycle of operation including means for positively
retracting said knockover bits during the nar-
rowing cycle.

45. In g flat knitting machine having knitting
instrumentalities including a series of spring
beard needles movable as a unit, means for press-
ing the needle beards, and individually movable
yarn measuring sinkers, and a narrowing mech-
anism comprising narrowing point units, the
combination of a series of nibbed knockover bits,
supporting means on which the nibbed knock-
over bits are capable of forward and back move-
ment, resilient means urging the knockover bits
forwardly, stop means for limiting said forward
movement of the knockover bits in a position to
cause the sinker wale kinks as they are drawn
from the sinker noses to be engaged in and re-
siliently held by the knockover bits to the backs
of the needles during the rearward knocking-
over movement of the needles, means for oper-
ating said knitting instrumentalities and nar-
rowing mechanism in accordance with a nar-
rowing cycle of operation, and means acting in
timed relation to said narrowing cycle for posi-
tively moving the knockover bits rearwardly to
position the nibs in a withdrawn inoperative
position.

46. In a multiple section flat knitting machine
having for each knitting section, knitting instru-
mentalities operable in accordance with a knit-
ting cycle of operation including a series of
spring beard needles movable as a unit, means
for pressing the needle beards, and individually
movable yarn measuring sinkers, the combina-
tion of nibbed knockover bits and a slotted
knockover bit supporting bar for each knitting
section, supporting means on which each knock-
over bit bar is capable of forward and back
movement, resilient means urging -the knock-
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over bit bar forwardly, stop means for limiting
said forward movement of the knockover bits.in
a position to cause the sinker wale kinks as they
are drawn from the -sinker noses to be engaged
in and resiliently held by the knockover bits to
the backs of the nesdles during the rearward
knocking-over movements of the needles, an
actuating bar extending along the length.of-a
plurality of the knitting sections, and cam means
controlled by said bar for retracting the associ-
ated knockover bit bars to place the knockover
bit nibs in a retracted incperative position.

47. In 2 multiple section flat knitting machine
having for each knitting section, knitting instru-
mentalities operable in accordance with a knit-
ting cycle of operation including a series of
spring beard needles movable as a unit, means
for pressing the needle beards, and individually
movable yarn measuring sinkers, the combina-
tion of nibbed knockover bits and a slotted -sup-
porting knockover bit bar for each knifting sec-
tion, supporting means on which each knockover
bit bar is capable of forward and back.move-
ment, resilient means urging the knockover bit
bar forwardly, stop means for limiting said for-
ward movement of the knockover bits in a posi-
tion to cause the sinker wale kinks as they are
drawn from the sinker noses to be engaged in
and resiiiently heid by the knockover Dbits. to
the backs of the needles during the rearward
knocking-over movements of the needles, a con-
trol bar extending along the length of a plural-
ity of the kaitfing sections, cam means actuated
by said bar for moving the knockover pbit bars
to position the nibs thereof in a retracted inop-
erative position, and means acting during a por=-
tion of each knitting cycle for moving the bar
to retract the knockover bit bars.

48. ITn a flat knpitting machine, a machine
frame, knitting instrumentalities including a se-
ries of needles movakle as a unit, nibbed knock-
over hits, a slotted bar in which the knockover
bits are rigidly held, supporting means on which
the bar is supported to move freely forward and
back, spring means to urge the knockover bit
bar forwardly, and stop means carried on the
machine frame acting on said kar adjacent the
fabric level for limiting said forward movement.

49. In o flat knitting machine, a -machine
frame, Knitting instrumentalities including a se-
ries of needles movable as a unit, nibbed knock-
over bits, a slotted bar in which the knockover
bits are rigidly held, supporting means on which
the bar is supported to move freely forward and
pack, spring means to urge the knockover bit bar
forwardly, stop means carried on the machine
frame for limiting the yieldable advance of the
knockover bit bar tc-either of two predetermined
advanced positicns, and means timed: with rela-
tion to the nesdle movement to render said:stop
means operative to position the knockover bit-bar
in first one and then the other of said positions.

50. In a fat knitting machine, a machine
frame, o series of needles movable as a unlt, yarn
meaguring sinkers, nikbed knockover bits, a
knockover kit bar, supporting mesns on “which
the bar is supported to move freely forward and
back, spring means to urge the knockover bii bar
forwardly, snd positioning means comprising two
stepped cam and follower elements carried on the
bar and frame respectively, and means for rela-
tively moving said cam and follower elements to
provide alternative . limiting advanced. positions
of said-bar. '
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51. In a multiple section flat knitting machine,
% machine frame, series of needles movable as a
unit, yarn measuring sinkers, nibbed knockover
bits, an individual knockover bit bar for each
knitting section, supporting means on which each
knockover bit bar is supported to move freely
forward and back, spring means to urge each
knockover bit bar forwardly, and positioning
means comprising an axially shiftable control
bar extending longitudinally of a plurality of
knitting sections, and twoe stepped cam and fol-
lower elements carried by the several knockover
bit bars and control bsr respectively rendered
operative by axial movement of the control bar
for supporting the knockover bit bars alterna-
tively in either of two advanced positions.

52. In a multiple section flat knitting machine,
a machine frame, a series of needles movable as
a unit, yarn measuring sinkers, nibbed knockover
bits, an individual knockover bit bar for each
knitting section, supporting means on which each
knockover bit bhar is supported to move freely
forward and back, spring means to urge each
knockover bit bar forwardly, and positioning
means comprising an axially shiftable control bar
extending longitudinaily of a plurality of knitting
sections, cam and follower elements carried by
the several knockover bit bars and control bar
respectively arranged for alternative axially ad-
justed positions of the confrol bar to provide two
advanced positions of said knockover bit bars,
and means acting in timed relation with the
movement of the needles for shifting said control
bar.

53. In a flat knitting machine having a series
of needles movable as a unit, successively pro-
jected yarn measuring sinkers, and dividers ar-
ranged to be advanced as a unit alternating with
the sinkers, a yarn carrier, and traversing means
for the carrier, an outer carrier stop arranged to
stop carrier traverse over any selected divider,
and control means for knitting a widened selvage
fabric comprising indexing means for the carrier
stop to shift the stop outwardly after the stop has
acted to stop the carrier at the selvage and after
the next sinker outwardly considered from the
selvage has completed its yarn measuring move-
ment, thereby to permit movement of the car-
rier two needle indexes outwardly to stand over
the next more outwardly disposed divider, and
means associated with said stop indexing means
to rock the needles outwardly to an abnormal
extent as the newly formed loops are drawn off
the sinker noses to cause the length of yarn ex-
tending from the last completed selvage loop to
the carrier to be placed beneath the divider over
which the carrier has previously stood.

54. In a flat knitting machine, knitting instru-
mentalities including a series of needles movable
as a unit, yarn measuring sinkers and dividers
alternating with the sinkers, a yarn carrier, an
outer carrier stop, operating means including a
cam shaft, indexing means for shifting the stop
outwardly for heel widening including a cam and
follower connection to shift the stop outwardly
after the stop has acted to stop the carrier at the
selvage and after the next sinker outwardly con-
sidered from the selvage has completed its yarn
measuring movement to permit movement of the
carrier two needle indexes outwardly to stand
over the next outwardly disposed divider, needle
operating means including a heel knitting needle
press cam having s dip to permit an abnormal
outward rocking movement of the needle at the
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knockover, stop means normally operative to pre-
vent said abnormal outward movement, and con-
trol means acting on said stop means to permit
said abnormal outward movement of the needles
with relation to thread stop indexing means for
widening. .

55. In a flat knitting machine, operating means
including a cam shaft, knitting instrumentalities
including a series of needles movable as a unit,
yarn measuring sinkers and dividers alternating
with the sinkers, a traversable yarn carrier, an
outer carrier stop arranged to stop carrier trav-
erse over any selected divider, and needle vertical
and press motion connections including a needle
vertical motion cam, a needle press cam, a heel
knitting needle press cam having a dip to per-
mit of an abnormal outward rocking movement
of the needles.to knockover, a stop member as-
sociated with the needle press motion connections
operative to prevent said abnormal outward move-
ment of the needles, and pattern control means
moving said stop member to permit said ab-
normal needle rocking movement.

56. In a flat knitting machine, knitting instru-
mentalities including a series of spring beard
needles movable as a unit, yarn measuring sink-
ers and dividers alternating therewith, a pair
of needle beard closing units each comprising
a group of beard closing elements, operating
means for the needles and units arranged for
the knitting of heel fabrics upon needles coopera-
ting with said units while holding terminal loops
of the instep fabric wales on intermediate needles,
yarn carriers reciprocating to form heel courses,
and control means including means for stepping
said units outwardly one needle index with each
course, inner carrier stops arranged to stop in-
ward carrier movement over the next divider
inwardly disposed from the innermost active
needles cooperating with said units, and means
for stepping said stops outwardly two needle
indexes to stand over the next divider outwardly,
said stepping movement being timed to take place
subsequent to the inward traverse of the asso-
ciated carrier with the needles at the knockover
and with the sinkers retracted.

57. In a flat knitting machine, knitting instru-
mentalities including a series of spring beard
needles movable as a unit and means for pressing
the needle beards, a pair of needle beard closing
units comprising a series of beard closing ele-
ments arranged to cooperate with groups of
needles at each end of the needle series, operating
means, means for conditioning the said units
and needles for operation by the operating means
in accordance with a knitting cyecle of operation
to knit upon end groups of the needles while the
intermediate needles retain their loops, heel knit-
ting yarn carriers, inner carrier stops, means for
stepping the units and inner carrying stops, out-
wardly for the knitting of the successively short-
ened courses of a heel gore, and thereafter be-
tween successive courses moving both said units

“and carrier stops inwardly a substantial number

of needle indexes for the knitting of the first
long course of the next succeeding gore.

58. In a flat knitting machine, knitting instru-
mentalities including a series of spring beard
needles movable as a unit and means for press-
ing the needle beards, a pair of needle beard clos-
ing units comprising a series of beard closing ele-
ments arranged to cooperate with groups of
needles at each end of the needle series, opera-
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ting -means, means.: for: conditioning, . the«said
units and needles for.operation:by the: operating
means in .accordance with a knitting:cycle:of
operation.to knit upon end groups .of:the needles
while the intermediate needles.retain their loops;
heel knitting yarn carriers, inner carrier:stops;
means for stepping.the units and.inner: carrier
stops outwardly for.the knitting of the successive-
ly.'shortened courses. of the heel gore, thereafter
shifting said units rapidly inwardly between suc=
cessive . courses, and means; for  positioning:the
inner carrier -stops: inwardly thereafter -for:the
cnitting  of the first long course of the:next: suc=
ceeding gore.

59. ‘In g flat knitting-machine; knitting instru-
mentalities inciuding .a series. of ' spring. beard
needles movable as .a unit, sinkers; a:series:.of
nibbed knockover bits, supporting means:on which
the:knockover bits are capable of forward and
back - movement, resilient: means.- urging: the:
knockover bits forwardly, stop means for limiting
the forward movement of the knockover bits-in
a position to cause the sinker wale: Kinks as
they are drawn by the needles:ffom:the sinker
noses to be engaged in and resiliently held by the
knockover bits to the backs of the needles:during
the knockover, means. for-maintaining the knock-
over bits in a relatively retracted position:during
the remaining portion of the needle movements;
yarn carriers and means associated therewith:for
causing selected end groups of needles of  the
series to knit heel fabric while no knftting takes
place on - intervening. instep needles; a:. fabric
takeup including means for:-tensioning the fab-
ric to the backs of -the needles, and: means;
operative during the knitting -of said heel courses:
to render said tensioning means-inoperative..

§0. In a flat knitting machine, knitting instru-
mentalities including  a. series of-:spring beard
needles movable-as . a:unit; sinkers, a:series-of
nibbed knockover bits,  supporting- means on
which the kneckover bits -are-capable-of forward
and back movement, resilient means-urging the
knockover bits forwardly; stop means: for limiting
the forward movement. of the knockover-bits in
a position to cause-the-sinker wale kinks asthey
are drawn by the needles from: the sinker-noses
to- be engaged: in..and resiliently. held: by: the
knockovar bits-to the-backs of the needles during
the knockover, means-for.maintaining:the knock=
over bits in a-relatively retracted position. during
the remaining portion.of the needle.movements,
heel, knitting yarn. carriers, means. cooperating,
with the needles to press the beards only of se-
lected end groups of heel needles for the knitting
of hesl courses, while no knitting takes place on
intervening instep needles, a fabric-take-up, and
reans-operative during-the knitting of said -heel
courses to render said fabric take-up:-inoperative.

81. Ina flat knitting machine, knitting instru-
mentalities including a.series of needles movable:
as & unit, sinkers; and a series:of nibbed knockover:
bits, yarn carriers and:-means cooperating.there--
with to cause selected. end: groups- of- needles.-of:
the series:-to knit heel fakrics while terminal.loops.
are held on intervening needles with, respect to
which no knitting  is taking place, means for.
mainiaining said nibbed knockover Bits resiliently
in an advanced position during the knockover to
position the sinker wale loops to the backs of
the neesdles and thereafter-to retract said knock-
over bits, a fabric take-up, means for operating-
said knitting instrumentalities in accordance with-
a heel knitting cycle for the production-of ‘heel-
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operative to:condition: said:operating means-for
hee} knitting and. simultanecusly. to.rendeér-said
fabric take-up inoperative.

82, In.s fiat knitting machine, knitting instru-
mnenbtalities including: a series of spring. beard
needles. movable -as: a unit, a narrowing-machine
Having narrowing -point units, a fabric take-up
normally operative to take up the fabric. as
knitied, operating means including means for
moving the needies and narrowing point units.in
accordance with -a _heel fabric knitting cycle of
operation: to -cause the narrowing point units to
ciose the beards of cooperating needles; and yarn
carriers cooperating. therewith for knitling. heel
fabric areas, a- patfern mechanism including
pattern operated connections for initiating-said
operaticn in accordance with a heel knitting cycle
and. for rendering said fabric take-up inoperative
during the knitting of said heel areas..

63. The methpd of knitting a gored heel upon
a - flat- knitting machine having needles, yarn
measuring sinkers, dividers alternating therewith;
and reciprocating yarn carriers, which comprises
reciproeating. heel yarn carriers to form  heel
courses, stopping sach yarn carrvier two needle
indexes- cutwardly upon each successive inward
traverse thereof, thereafter when. the needles
draw. the new lcops off the sinker noses, moving
sald Inwardly fed carrier two needle indexes out-
wardly whereby the yarn leading from. the re-
versing loop is disposed cutwardly of the reversing
needle to provide a single full loop of the yarn
about the reversing needle and thereafter knitting
the next course with an outward traverse of said
carrier whereby a first full loop is formed. on the
next-outwardly dispesed needle from the revers-
ing needle in:the knitting of said second course,

64.- The method. of knitting a gored heel upon
a- flat knitting' machine having needles, yarn
measuring sinkers, dividers alternating therewith,
and'reciprocating yarn carriers, which comprises
reciprocating heel yarn carriers to form heel
courses, stopping each yarn carrier two nesdle in-
dexes-outwardly upon-each successive inward trav-
erse thereof, thereafter when the needles draw-the
new-loops off the sinker noses, moving said in=-
wardly fed:carrier two needle indexes outwardly
whereby the yarn leading from the reversing-loop
is-disposed outwardly of the reversing needle to
provide: a single :full-16op: of the yarn about the
reversing needle and-thereafter kaitting the next
course with an outward traverse of said carrier
whereby a first full-loop-is formed on the next
outwardly disposed. needle from the reversing
needle in the knitting of said second course;
knitting :a series of courses successively shortened
in-an-identical manner to-form-the heel gore, and
thereafter knitting a- long course joining -the
terminal wale.loops of the last short course-and
the terminal wale loops:left in.the knitting of said:
successively shorter courses.

65. Thie method of forming the heel portion:
of 'a stocking. biank, which comprises knitting
series of heel  courses: of- progressively shorter
length inwardly of the-needle series on groups-of
active heel needles to-form a plurality of inwardly
tapered--heel- gores while holding the terminal
wale loops of intervening instep and successively
added heel fabric wales with respect to which-no
knitting is taking place, rendering the needles of
an intermediate group including the instep
needles inoperative with the terminal wale loops
held thereon, and adding outwardly disposed heel’
needles to said intermediate group, laying a heel

fabric, and pattern-means acting when-rendered: 75 yarn-inwardly in-successive courses to more-out-



2,489,688

73

wardly disposed needles to form the suture edge
of the gore, and laying the heel yarn outwardly
of the heel selvage edge in selected courses to
more outwardly disposed needles to form a
widened selvage edge of said gore whereby the
heel is entirely shaped by the variable laying of
yarn to the needle series.

66. The method of forming the heel portion of
a stocking blank, which comprises knitting series
of heel courses of progressively shorter length
inwardly of the needle series on groups of active
heel needles to form a plurality of inwardly ta-
pered heel gores while holding the terminal wale
loops of intervening instep and successively added
heel fabric wales with respect to which no knit-
ting is taking place, rendering the needles of an
intermediate group including the instep needles
inoperative with the terminal wale loops held
thereon and adding outwardly disposed heel
needles to said intermediate group, laying a heel
yarn inwardly in successive courses to more out-
wardly disposed needles of one heel group, and in
each next succeeding course laying a heel yarn
inwardly to the correspondingly placed more out-
wardly disposed needle of the other heel needle
group to form the suture edges of the gores, and
laying a heel yarn outwardly of the heel selvage
edge in selected courses to more outwardly dis-
posed needles of one heel needle group and in
each next succeeding course laying a heel yarn
outwardly of the heel selvage edge to the corre-
sponding more outwardly disposed needles of the
other heel group to form widened selvage edges
of sald gores, whereby the heel is entirely shaped
by the variable laying of yarn to the needle series.

67. The method of knitting a widened selvage
fabric on a flat knitting machine, having knitting
instrumentalities consisting of a series of spring-
beard needles movable as a unit, means for press-
ing the needle beards, individually movable sink-
ers including sinkers shaped to permit movement
of a yarn carrier across the sinkers in their ad-
vanced yarn kinking position, dividers alternating
with the sinkers including dividers having an
auxiliary yarn receiving slot below the normal
yarn sinking level, knockover bits, and travers-
able yarn carriers, to produce a widened selvage
fabric, which consists in the steps of raising the
needles to the yarn sinking position, traversing
a yarn carrier and advancing the sinkers in a
knitting wave to kink yarn against the shanks of
the needles, arresting the carrier over the normal
selvage divider beyond the selvage needle em-
ployed in knitting the preceding course, continu-
ing the advance of the sinkers including the sel-
vage forming sinker to the yarn sinking position,
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moving the carrier two needle indexes outwardly

to stand over the next outwardly disposed divider,
advancing the dividers to re-position the kinked
yarn against the shanks of all the needles,
rocking the needles outwardly to move the feed-
ing yarn extending from the carrier off of the nose
and beneath the adjacent divider inwardly dis-
posed from that over which the carrier stands,
and traversing the carrier in a reverse direction
from its widened position for the knitting of the
next succeeding course so that the yarn extend-
ing from the reversing needle will enter the slot in
the adjacent divider, and the first added needle
having the yarn disposed beneath its outwardly
disposed divider will cast off the bar of yarn com-
prising the widened selvage course.

68. The method of operating a knitting ma-

65

70

chine of the character described to produce a -

widened selvage edge, which comprises traversing

74 :

a yarn carrier and advancing the yarn measuring
sinkers in a knitting wave to kink yarn against
the.shanks of the needles, arresting the carrier
over the normal selvage divider beyond the sel-
vage needle employed in knitting the next preced-
ing course, continuing the advance of the sinkers
including the selvage forming sinker to the yarn
sinking position, moving the catrier two needle
indexes outwardly to stand over the next out-
wardly disposed. divider, advancing the dividers
to re-position the kinked yarn against the shanks
of all the needles, and rocking the needles out-
wardly at.the knockover to move the feeding yarn
extending from the carrier to the last selvage
loop, off the nose and beneath the divider disposed
outwardly from the previously formed selvage
loop, and traversing the carrier in a reverse direc-
tion from its widened position for the knitting of
the next succeeding course.

69. The method of operating a knitting ma-
chine of the character described, which com-
prises operating the narrowing machine with the
narrowing point units supported thereon and
needles in accordance with a knitting cycle of
-operation to close the beards only of the needles
acted upon by the narrowing points, and recipro-
cating heel knitting yarn carriers to feed yarn to
selected numbers of said needles acted upon by
the narrowing point units, imparting racking
movements to the narrowing point units between
courses, and correspondingly controlling the trav-
erse of the heel carriers to feed yarn to selected
variable numbers of said needles.

70. The method of operating a knitting ma-
‘chine of the character described, which comprises
operating the narrowing machine with the nar-
rowing point unifs supported thereon and needles
in accordance with a knitting cycle of operation
to close the beards only of the needles acted upon
by the narrowing points, racking the narrowing
point units outwardly one needle index subse-
quent to the knitting of each successive course,
traversing heel knitting yarn carriers to feed
yarn to the needles acted upon by the narrowing
point units, moving the inner carrier stops out-
wardly two needle indexes upon the knitting of
alternate courses to produce heel courses succes-
sively shortened at their inner ends, and at inter-
vals moving the outward carrier stops outwardly
to produce a widened selvage edge in certain of
said courses. i

71. 'The method of knitting a gored heel upon -
a flat knitting machine having needles movable

_.a5 a unit, receprocating yarn carriers, inner and

‘outer carrier stops, and means cooperating with
the needles for causing selected groups of end
needles to knit heel fabric areas while no knitting
takes place upon intermediate instep and adja-

6()‘,,cent inactive heel needles, which comprises the

steps of stepping the inner carrier stop outwardly
in suecessive courses for laying yarn inwardly to
more outward needles in successive courses, step-
ping the outer carrier stop outwardly in selected
courses for knitting a gore having a widened sel-
vage edge, and thereafter conditioning the inner
carrier stop. to cause the yarn carriers to knit a
long course inwardly from the selvage edge to
close the suture edge of the gore.

72. The method of knitting a gored heel upon
a flat knitting machine having needles movable
as a unit, reciprocating yarn ecarriers, inner and
outer carrier stops, and means cooperating with
the needlés for causing selected groups of end
needles to knit heel fabric areas while no knitting -
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takes place upon intermediate instep.and adja-
cent inactive heel needles, which comprises step-
ping the inner carrier stops outwardly two needle
indexes in each’ second course and stepping the
olter -carrier stops outwardly two needle indexes 5
in-seiected courses to form a gore having a wid-
encd selvage edge, after a last short course. con-
ditioning the inner carrier stops to cause the car-
riers to knif a long course 1nwardly from the.
selvage edge terminating outwardly.of the inner 10
end of the first. course of the firgt gore, knitting.
the second gore similarly with outward stepping.
of the inner carrier stops and. at intervals with.
outward stepping of the outer carrier stops, con-
ditioning the inner carrier stops. for similarly.js
knitting the third fabric gore with outward.step-
ping of the inner carrier. stops in _alternate:
courses, and kmttmg a first course of foot fabrie.
from selvage to selvage...

73.In a flat knitting machine, a. , machine, frame, 9.
actuating . mechanism_ including . a .cam . shaft,
knitting instrumentalities including a series. of
spring . beard. knitiing K needles, knockover. bits,
sinkers, and.means for pressing the needle beards,.

a. narrowing . machine comprising.. a .narrowing. g5,

machine frame,.press.control means on.the nar-
rowing. machine frame. operable..to. control the.
press. of selected needles: of the.series to.cause.
selected groups.of. .end.needles.to knit and.the.
needles of the intervening groups of the series ta.gg
hold their .Joops, .means. for. actuating the nars
rowing .machine. and  press..control. means with,
said knitting instrumentalities in a-knitting cycle,.-
indexing .devices for; indexing said- press control’
means. to effect.variation in.the.number of needles . 85..
inactive at each. end.of said.intervening inactive.
group,. yarn. carriers, carrier. stop.control means..
including .outer carrier:stops, inner. carrier stops,.
and .pattern means_to effect the actuation of. the.

machine as deseribed for _the knitting. of shaped .40,

heel areas..

74.. In .a.-flat, kmttmg machme a .- machine ..
fiame, actuating. mechanism..inéludihg . a. cam..
shaft, knitting.instrumentalities. including.a se-
ries..of spring beard.knitting needies, knockover.45.
bits,. sinkers, and ‘means._for Jpressing. the. needie..
beazds, a narrowinhg machine comprising a.nar-
rowing. machine.frame, left. and right.’side press..
control.. elements .on. the. narrowing. machine .

frame. operahle _to.cantroel the.press of. selected..50.

needles of the series to cause selected.groups.of..
end needles to knit_and.the.needles: of the-inter~-

vening  group. of the.series..to .hold.their. loops, .
means for actuating the narrawing machine.and .

press control elements with said knitting instru-. 68:

mentalities in a knitting cyele,.indexing:.devices:.
for indexing said.press, control elements to effect .
variation in the number of mneedles..inactive. at .
each end. of said intervening inactive group,.yarn .

carriers, carrier stop control means including. 60- i

outer carrier stops, inner carrier stops, and pat- .
tern means to efféct the actuation of the machine
as described for the knitting of shaped heel areas.
75, Tn s, Aat khitting machitie; a machine frame,
actuat ng mechamsm 1nc1ud1ng & cam shaft 65-
sprmg beard * kmttmg needles,- knockover blts
sinkers,;and means for pressing the needle beards,
a heel knitting apparatus:éomprising a frame, left™
and -right -side: press -control--elements -on the 70
frame -operable -to -control:the: press of selected
needles -of-the series to-causeselected groups of:
end -needles- to-knit:-and-:.the-needles -of the -in=
tervening group of -therseries:fo:-hold their loops,:
means . for. actuating.-the.frame-and:presscon-. 75

76

trol elements with said knitting instrumentalities.
in.a khitting cycle, indexing devices for indexing.
said left and right press control elements in op-.
posite directions. to effect variation.in the number.
of needles inactive at each end of said intervening.
inact .groun, yarn.-carriers, carrier .stop.con--
trol means including outer.carrier.stops,.inner.
carrier . stops, and -pattern -means to effect the
actuation. of .the. machine -as- described for- the\
kunitting of shaped.heel. areas.

76..In .a flat knitting. machine, a.machine:
frame,. actuating. mechanism. including. .a.cam:
shaft, knitting instrumentalities incluging a-series-.
of spring beard knitting needles, knockover. bifs;:
sinkers, and means for pressing the needle beards,:
a_heel knitting, apparatus.comprising:.a.:frame;:
press. control. means. on the: frame opofable Yo
control the.press.of selected needles.of .the series.:
to cause selected groups of end needles.to knit.and..
the needles of the intervening group of the series-
to hold their loops, means for actuating the frame.
and.press control means with.said knitting instru-..
mentalities in.a knitting cycle; indexing. devices..
for indexing said press control .means. fo- eﬁect

_varigtion in the number of.needles inactive at-

each end of said.intervening.inactive group, yarn..
carriers, .carrier stop..control means..including:
outer carrier stops, inner carrier stops, and means..
for conditioning said indexing means.and.carrier..
stop means to cause the .carriers.to.lay yarn in-.-

“wardly to.progressively outwardly. disposed.ter--

minal needles, and the inactivated needles fo-be.
added to the intermediate inactive group for.the-.
knitting of inwardly tapered left,anrl right. heel.,
gores.

77. In a flat knitling. macmne .a. maechine
frame, actuating mechanism:.including .a .cam-
shaft, knitting instrumentalities including a series :
of spring beard knitting needles, knockover bits,.-:
sinkers, and means for.pressing the needle beards;-
a heel knitting apparatus..camprising. a .frame;..
press control means on.the frame.operable to-
control the press of selected needles-of the series -
to cause selected groups of-end needles to knit and
the needles of the intervening:-group .of the series -
to hold .their loops, means. for. actuating the-
frame.and press control means. with said knitting -
instrumentalities .in. a .knitting .cycle, -indexing -
devices for indexing said.press control means to.-
.effect variation in the number of needles inactive -
at each end of said intervening-inactive group; .
yarn carriers, carrier stop control .means includ- -
ing outer carrier stops, inner carrier stops, and.-
means. for conditioning said indexing -means and"
carrier stop means for the knitting of left and-
right heel gores.while the intervening iristep and:-
adjacent. inactive heel needles -hold- their loops:
wherein: a heel carrier at that end of the needle
series toward which the firstheel course is knitted :
is moved inwardly over a plurality of inactivated
neadles of the instep series for ‘joining the first'
course of -heel knitting to the instep fabnc

78. In a fiat :knitting machine, a machine-
frame, actuating mechanism including a cam
shaft, knitting instrumentalities including a series
of spring beard knitting nesedles, knockover bits,
sinkers, and means for pressing the needle beards,..

a heel knitting apparatus comprising a.frams,-
press control means on the frame operable to.con-

trol the press of selectaed needles of the series-te. -
cause selected groups of-end needles to knit.and-
the needlies of the intervening group of the series

to hold their loops, means for actuating the frame.
.and press control means with said knittinginstru= -
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mentalities in a knitting cycle, indexing devices
for indexing said press control means to effect
variation in the number of needles inactive at
each end of said intervening inactive group, yarn
carriers, carrier stop control means including
outer carrier stops, inner carrier stops, and pat-
tern means for actuating said indexing means to
vary by one needle at each end of the instep group
in each successive course the number of inacti-
vated needles of the instep group, and to vary by
two needles in alternate courses the inward tra-
verse of the yarn carrier knitting each heel area.

79. In a flat knitting machine having a machine
frame, actuating mechanism including a cam
shaft, knitting instrumentalities including a series
of spring beard knitting needles, knockover bits,
sinkers, dividers alternating with the sinkers, a
fixed press edge, yarn carriers, outer and inner
carrier stops and actuating connections including
needle in-and-out press and vertical motion cams
adapted for pressing the needle beards against
said press edge, the combination of a heel knitting
apparatus which comprises an alternatively oper-
able needle non-press in-and-out motion cam, a
frame, left and right heel needle beard closing
control elements carrried on the frame adapted
to coact with variable groups of heel needles to
cause said needles to cast off their loops, actuating
cam means for the frame to move said control
elements into and out of operative relation to the
needles in accordance with a knitting cycle to
cause the coacting needles to cast off their loops,
screw and nut means for effecting indexing move-
ments of said beard closing control elements in
opposite directions to effect variation in the num-
ber of needles inactive between said heel needle
control elements, yarn carriers, carrier stop con-
trol means including outer carrier stops, left and
right inner carrier stops, indexing screw and nut
means for effecting indexing movements of said
inner carrier stops, and pattern means controlling
said indexing means to effect successive indexed
" 'movements of said needle beard closing control
elements and inner carrier stops therewith to
knit left and right inwardly tapered gored heel
segments while intervening terminal wale instep
and adjacent inactive heel needle loops are held
on their respective needles.

80. The method of forming the heel portion of
a stocking blank, which comprises knitting heel
courses of progressively varying length inwardly
of the needle series on groups of active heel
needles to form a left and right inwardly tapered
heel gore while holding the terminal wale loops of
intervening instep and heel fabric wales with re-
spect to which no knitting is taking place on in-
tervening inactive needles of the series, and in a
similar manner knitting a second left and right
inwardly tapered heel gore, while feeding yarn
inwardly in the longest course of said latter left
and right gore to a terminal wale loop supporting
needle other than the needle supporting the in-
nermost terminal wale loop of the longest course
of the preceding gore. :

81. The method of forming the heel portion of
a stocking blank, which comprises knitting a
series of heel courses of progressively varying
leneth inwardly of the needle series on groups of
active heel needles to form a plurality of inwardly
tapered heel gores while holding the terminal
wale loops of intervening instep and heel fabric
wales with respect to which no knitting is tak-
ing place on intervening inactive needles, ren-
‘dering the needles of the intermediate group in-
cluding the instep needles inoperative with the
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terminal wale ‘loops held thereon, feeding yarn
inwardly of the needle series for the knitting of
the longest course of each succeeding left and
right gore to a terminal wale supporting needle

;. outwardly disposed from the needle supporting

the innermost terminal wale loop of the longest
course of the preceding gore.

82. The method of producing a gored heel blank
on a flat knitting machine having spring beard
knitting needles, knockover bits, sinkers, a fixed
press edge, yarn carriers, outer and inner car-
rier stops, and a heel knitting apparatus includ-
ing a frame movable toward and away from the
needles and left and right heel needle beard clos-
ing control elements carried on the frame, which
comprises the steps of moving the needles in a
knitting cycle away from the press edge, moving
the frame and beard closing control elements in
a knitting cycle coacting with groups of heel
needles to cause said needles to cast off their
loops, reciprocating heel yarn carriers to lay
yarn to the heel needles, and indexing said beard
closing control elements and carrier stops there~
with to knit a plurality of successive inwardly
tapered heel gores while knitting is suspended on
the instep and adjoining inactive heel needles.

83. The method of producing a gored heel blank
‘on a flat knitting machine having spring beard
knitting needles, knockover bits, sinkers, a fixed
press edge, yarn carriers, outer and inner car-
rier stops, and a heel knitting apparatus includ-
ing a frame movable toward and away from the
needles and left and right heel needle beard clos-
ing control elements carried on the frame, which

5 comprises the steps of moving the needles in a

knitting cycle away from the press edge, moving
the frame and beard closing control elements in
a knitting cycle coacting with groups of heel
needles to cause said needles to cast off their loops,
reciprocating heel yarn carriers to lay yarn to
the heel needles, indexing inner carriers stops and
said beard closing control elements therewith to
knit inwardly tapered gores having courses of
successively varying length, and imparting a re-
turn rapid indexing movement over a substantial
number of needles to the beard closing control
elements and re-positioning inner carrier stops
therewithAupon the completion of one gore and
prior to the knitting of a next succeeding gore.
MAX C. MILLER.
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