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terwoven Stocking Company, New Brunswick,
N. J., a corporation of New Jersey

Application June 2, 1944, Serial No. 538,422

31 Claims,

The present invention relates to a method and
apparatus for producing improved articles ‘of
hosiery such as those disclosed and claimed in
our divisional -application, Serial No. 571,154,
filed January 3, 1945.

In knitting hosiery on a circular knitting ma-

chine it has heretofore been proposed to make at
least certain portions of the article of terry fabric
by feeding body thread and terry thread to the
needles and drawing longer loops of the terry
thread than of the body thread to provide terry
loops at one face of the fabric, - Thig has been
done, for example, by providing the knitting ma-
chine with sinkers having upper and lower levels
and feeding the terry thread below the upper
level but above the lower level of the sinkers, so
that loops of the terry thread are drawn over
the upper level, while stitches of the body thread
are drawn over the lower level of the sinkers,
- It has also been proposed to produce articles of
hosiery having a decorative wrap embroidery
pattern by feeding wrap thread to selected nee-
dles and knitting the wrap thread in plated rela-
tion with the body thread, so that the wrap
thread appears on the outside of the fabric at
selected wales to provide the desired design.

However, it has not heretofore been possible fo
produce articles of hosiery combining the advan-
tages of the soft cushioned effect of terry fabric

—and the ornamental effect. of wrap embroidery
designs, serious obstacles having prevented the
attainment of such combinations. Terry fabric
has heretofore been produced on machines which,
apart from the complications introduced to form
the terry loops were of relatively simple con-
struction. Machines for producing wrap em-
broidery designs, on the other hand, are rela-
tively complex, requirinig a special rotary head
carrying a multiplicity of tubes or guides for
feeding separate embroidery threads to a plu-
rality of selected needles, a horn for controlling
the threads during rotation of the needle cylin-
der, patterning mechanism to provide g prede-
termined and usually varying needle selection,
and means for manipulating the needles and
sinkers of the knitting machine in particular
way to produce the desired design. The produc-
tion of terry fabric requires different manipula-
tion of the needles and sinkers, special sinkers
or other instrumentalities for forming the terry
loops and special means for feeding the terry
thread and body thread to secure Dproper separa-
tion of the threads. ' The respective complexities
of the mechanism for producing wrap embroidery
fabric and mechanism for producing terry fabric

(Cl. 66—93)
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are thus mutually incompatible and the provision
of a single machine that wotuld produce an article
of hosiery combining both terry fabric and a
wrap embroidery design has. presented g difficult
problem which has heretofore remained ‘un-
solved. o ‘

Moreover, articles of hosiery embodying wrap
embroidery patterns are usually designed for high
quality trade and are knit on fine gauge ma-
chines, having, for example; twenty or more nee-
dles per inch in the needle cylinder. The forma-
tion of satisfactory terry fabric on a fine gauge
machine presents particular difficulties because
of the close clearances and ¢lose tolerances in the
machine, the more precise timing required and
the weakness of the fine yarns used in fine gauge
fabric. The difficulties are further incressed
when knitting by reciprocation of the needle cyl-
inder, as in making the heel and toe portions of
the article.

It is an object of our invention. to overcome
these difficulties of the -prior art and to prodiice
articles of hosiery formed of fine gauge fabric
having portions formed with terry loops. By fine
gauge fabric is meant fabric knit on.a machine
having 20 or more needles per inch and using
thread not. coarser than 250 denier in nylon or
rayon or equivalent sizes of other yarns. A fur-
ther object of our invention is to produce articles
of hosiery having both the advantageous charac-
teristics of terry fabric and the desirable appear-
ance provided by a wrap embroidery design. ' An-
other object of our invention is to produce arti-
cles of hosiery having leg and instep portions
formed of wrap embroidery fabric, and a buffer

‘heel portion of terry fabric extending above the
-usual heel or high splice portion, and of less

width in a coursewise direction than the high
splice or heel: : :

A further object of our invention is to provide
a practical method of producing such articles of
hosiery and:dependable mechanism for carrying
out the method.

Other objects, advantages ang characteristics
of ‘our invention will appear from the following
description and the appended claims, in conjunc-
tion with: the accompanying drawings, which
show by way of example, two articles of hosiery
selected to illustrate our invention, and a knit-
ting machine selected to illustrate the knitting
of such-articles; ‘

In the drawings,

Fig. 1 is a partial front elevation of a knitting
machine for carrying out our invention,

Fig, 2 is a partial side elevation showing the
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ieft hand side of the knitting machine illustrated
in Fig. 1.

Fig. 3 is a partial side elevation showing the
right hand side of the knitting machine illus-
trated in Fig. 1.

Fig. 4 is & partial plan view of the machine.

Tig. 5 is a vertical sectional view taken approx-
imately on the line 5—F5 of Fig. 4.

Fig. 6 is an enlarged horizontal sectional view
through the sinker cap of the knitting machine
taken approximately on the line 68 of Fig. 5..

Figs. 7, 8 are fragmentary vertical sectional
views taken on the lines 1—7T and 8—=8 respec-
tively in Fig. 6.

Fig. 9 is a diagrammatic plan-on’a reduced

scale showing the distribution of the différent:

types of sinkers employed in -themachine.f

Figs. 10, 11, 12 and 13 are side elevations of four
types of sinkers employed.

g, 14 is a diagrammatic perspective view
showing operating mechanism- for two_of the
sinker actuating cams shown in-Figs, 6; 7 and.8.

Fig. .15 is -an enlarged- diagrammatic. view
showing~ the passage of & series of needles
through' the knitting wave for the feeding.. of
thread to the needles, and the operation of -the
sinkers.

Figs:- 16 -and ‘17 are conventional illustrations
of :articles-of hosiery-produced in accordance with
our invention.

Fig: 18 is:a diagrammatic perspective- view
showing additional control mechanism for mak-
ing-the buffer heel portion of thearticle of hosiery
shownin Fig: 17. - R

Fig: 19-is-a-developed elevational view of cer-
tain -of - the needle operating. cams and showing
stitel slackering mechanism.

Pig: 20 is.a plan of the cams:shown in the right
hand portion-of Fig. 18

Tig. 21 is a sectional view taken onthe line
2424 of Fig. 20.

Fig: 22 is-a- diagrammatic. perspective - view
showing mechanism for operating the cams
showr in Figs: 20 and 21;

~Tn - the fizsures of drawing . showing the. ma-~

chine, certain parts have been omifted and cer-
tain-other parts have been shown diagrammati-
cally:forthe-sake of greater-clarity.

In Fig: 16 of -the drawing, there is shown by

way- of example an -article of hosiery produced ;

in - aecordance  with our invention. The em-
bodiment therein -shown is-illustrated as a men’s
sock or-half hose having a-top portion I, leg por-
tion 2; instep-portion 3; high splice portion 4, heel
5; sole-6;-toe band:T and-toe 8. Portions of the
fabric in the heel; sole, toe band and toe. are
shown broken away to-show the inner face of
thefabric. The.top pertion | is preferably formed
of fabric having suitable extensibility and're-
coverability- to pass-over the heel and yet fit the
leg snugly when being worn, for'example 1 x 1
rih- fabric, or fabrie having elastic thread:in-
corporated therein. The leg portion 2-and the
iristep portion 2, which is ‘understood - to. include
the upper part of the foot and the front part of
the-ankle, are formed of wrap fabric having a
wrap embroidery pattern composed of a plural-
ity of narrow vertical stripes 9. In the specific
embodiment shown by way- of example in" Fig.
18, the leg: and- instep portions are plain knit,
i. e., non-rib fabric. The high splice, heel, sole,
toe band and toe portions of- the article: are
formed of terry fabrie, coniposed:of body thread
and terry thread knit together in such manner
as to form: loops- of terry thiead only that are

10

4

longer than the corresponding loops of the body
thread and wrap thread stitches, so as to pro-
ject on a face of the fabric in the form of terry
loops. In the embodiment shown the terry loops
comprise sinker loops of the terry thread which
correspond to but are. longer than the sinker
loops of the body yarn and wrap thread stitches.
The needle loops of the body thread, wrap
thread and the terry thread are drawn together
and are preferably in controlled plated relation,

so that where no wrap thread occurs the body

thread forms the outer face of the fabric and the

© terry:loops form: the inner face while the wrap
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thread [s at- the- outer face of the fabric at the
stitches where it occurs. These terry locps pro-
vide a soff, cushioning effect and may if de-
sired be cut or brushed.

By reference to Fig. 186, it will be seen that the
tubular -seamless fabric section comprising the
leg portion 2 of the article is formed of wrap
embroidery fabric throughout its cireumferential
or coursewise extent.  Each of the vertical stripes
8 of the wrap embroidery pattern is formed by
one :or mMore wrap threads incorporated in select-
ed wales of the fabric and -extending.in a gen-
eral. vertical or. walewise. direction. as. distin-
guished . from - the body thread.- which -extends
coursewise. The wrap embroidery thread s knit
in plating relation over the body-thread :50-as to
appear- on the.face of the fabric at the stitches
in which it is incorporated.

Following the leg: portion there is an integral
tubular: seamiless. section.composed of wrap. erm-
broidery. fabric throughout a portion of its..cir-
cumferential extent.to form . the-instep. portion
3, of the. article, and composed of - terry fabric
throughout the remainder of its circumferential
extent to.form. the high splice portion 4 and sole
portion 8. Each of.the individual courses of this
section is thus formed. partly as terry:-fabric and
partly. as. wrap -embroidery fabric. In the high
splice - portion - 4- and sole. portion 8, the body
thread is-knit in plated relation over the.terry
thread, while in the instep. portion:3.the wrap
thread.is plated over the body thread .at select-
ed wales. to form a continuation .of the wrap em-
proidery pattern.in the.leg. The wrap pattern
may; if- desired; extend also-info the terry por-
tion forming the high splice 4, as indicated.at
{1. In-this.event-the body thread. is.plated over
the terry thread. and the wrap thread is plated
over. both.the body thread.and the. terry. thread
in the wales.in which.it occurs, terry.loops be~-
ing drawn.of the terry thread. only.

The - thread - forming- the. terry loops.of the
terry portion.of the fabric may be.an additional
thread.incorporated only in.the terry portions,
or-it may be a:continuous thread -extending- also
across the instep portion:38, where it- is- knitted
in plated relation with the body. thread. In.the
latter case the thread forming the terry loops:is
preferably: also: knit as-one of the-body. threads
in the leg-portion.of the-article, so.that the fab-
ric of the leg -portion and the-instep portion will
be. corsistent: throughout. - When the thread
which-forms: the -terry loops is knit also.in:the
leg and instep portioris:it:is fed ‘and knit in such
manner gs not-to:interfere with the formation
of thie wrap embroidery pattern. When' intro-
duced- as an additional: thread in the terry por-
tions only, the ends of the: terry thread may: if
desired be-knit into the adjacent portions:of the
noni-terry- fabric. to:anchor the: ends: more’ se-
curely:in-the fabrie.

Folowing-the section -forming the sole and:in-
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step portions, there is g further integral tubular
seamless section eomprising terry fabric through-
out its cireumferential or course-wise extent and
forming the toe band T, It is thus necessary to
provide instrumentalities for forming terry loops
around the entire eylinder of the knitting ma-
chine on which the article is produced in order
that the toe band may be formed of terry fabric
throughout. However, as.explained below, these
instrumentalities are manipulated in such man-
ner as not to interfere with the formation of the
wrap embroidery pattern in the patterned por-
tions of the article. .

The heel portion 5 and toe portion 8 are
formed by oscillation or reciprocation of  the
needle cylinder, alternate courses being knit dur-~
ing rotation of the cylinder in one direction and
intermediate courses by rotation of the cylinder
in the other direction. It isthus necessary for the
terry forming instrumentalities to be operable in
both directions of rotation of the cylinder, and
further necessary to maintain or reestablish the
separation of the body thread and the terry thread
during reversal of the direction of rotation.
Particularly in fine gauge machines where the
needles are very close together, this presents a
difficult problem, but it is satisfactorily accom-
blished by the present invention as . described
below,

In Fig. 17, where correspondific parts are
designated by the same reference numbers as in
Fig. 16, there is shown a further embodiment of
our invention, which is similar to the form de-
scribed above except that a buffer heel portion (2
extends upwardly from the high splice portion 4.
This buffer portion is formed of terry fabric and
is of less width in.a coursewise direction than the
high splice 4, heel 5 and sole 8, extending substan-
tially less than halfway around the circumference
of the article. Moreover the wrap embroidery
battern illustrated in Fig, 17 comprises a clock 43
and a plurality of broad vertical stripes {4, each
extending over a plurality of consecutive wales of
the fabric. It will be seen that the wrap em-

broidery pattern of the leg extends downwardly -

beyond the upper extent of the buffer portion {2
and within the coursewise extent of the high
spliced portion 4. A portion of the fabric desig-
nated by the reference numeral (5 lies closely
adjacent the side edges of the buffer portion 12,
as' clearly shown in the drawing. For example,
the wrap stripe portion and terry portion may ke
in adjacent wales of the fabrie. The wrap em-
broidery pattern may, if desired, terminate upon
reaching the high splice portion, as indicated at
6, or may extend into the high splice portion,
as indicated at 17. .

The embodiment shown in Fig. 17 thus c¢om-
prises a tubular seamless section composed of
wrap embroidery fabric throughout its circumfer-
ential extent forming a leg portion of the article,
a second -integral seamless section comprising
terry fabric throughout less than half its course-
wise extent to form the buffer portion 12, and
comprising wrap embroidery non-terry fabric
throughout the remainder of its coursewise extent,
a third seamless section comprising terry fabric
throughout a greater portion of its coursewise ex-
tent to form the high splice portion 4, heel portion
5 and sole portion §-of the article, and comprising
non-terry wrap embroidery fabric throughout the
remainder of its coursewise extent to form the
instep portion 2, and a fourth seamless section
comprising terry fabric throughout its coursewise
extent to form the toe band portion 7 of the
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article. The plating of the respective threads and
the knitting of the terry thread, either as an addi-
tional thread or as a continuous thread, may be
the same as the embodiment shown in Fig. 16,
When the terry thread is introduced ag an addi-
tional thread in the terry portions only it is de-
sirable to slacken the stitches in said portions to
brevent the additional thread resulting in too
tight a fabric. Knitting machines are commonly
provided with mechanism for slackening the
stitches on the sole side of the needle cylinder.
Similar mechanism may satisfactorily be used in
knitting the high splice and sole portions of the
articles described above. However, if such mecha-
nism were to be used in knitting the buffer portion
{2 of the sock shown in Fig. ¥, it would slacken
the stitches not only in the buffer portion but
also in the area |18 which is below the upper extent
of the buffer portion: and within the coursewise
extent of the high splice portion 4 and sole portion

. 6. This would produce an unslightly ‘and un-
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desirable appearance. In. accordance with the
present invention, this objection is overcome by
slackening only the stitches of the terry fabrie.
When knitting the tubular seamless section of
fabric including the buffer heel, the stitches are
slackened only on those needle producing the
buffer heel {2. When knitting the following sec-
tion containing the high splice 4 the stitches are
slackened on a larger group of needles which pro-
duce the high splice and the sole. When the toe-
band portion is reached, the stitches are slackened
throughout the coursewise extent of the fabric.

It will be understood that the wrap embroidery
pattern shown in Figs. 16 and 17 are for the pur-
pose of illustration only and that an infinite num-
ber of different patterns can be produced by vary-
ing the selection of the needles to which the wrap
embroidery thread is fed.

In Figs. 1 to 15 and 18 to 22 of the drawings
there is shown a knitting machine for producing
the articles illustrated in Figs, 16 and 17. The
machine may be of the general type of the Banner
wrap stripe knitting machine manufactured by
the Hemphill Company of Pawtucket, R, I, and
the parts of the machine not herein specifically
described may be understood to be the same as
or similar to the corresponding parts of the
Banner machine. The machine has a rotatable
needle cylinder 21, driven from the main drive
shaft 22 of the machine through intermeshing
beveled gears 23 and 24 (Fig. 1), provision being
made for reversing the direction of rotation of
the shaft so that the needle cylinder may he
rotated continuously in one direction-counter-
clockwise as viewed in Fig. 4 or may be rotated or
oscillated alternately in opposite directions.

The needle cylinder carries a plurality of inde-
pendently operable needles 25 (Fig. 15) provided
abt their upper ‘ends with the usual hooks ‘and
latches and on their lower portions with one or
more butts adapted to engage cams for manipu-
lating the needles. The knitting butts of the
needles are preferably of different length., Por
example, the needles on the side of the needle
cylinder producing the instep of the article of
hosiery may be provided with long butts while
the needles on the opposite or sole side of the
needle cylinder have shorter butts. Jacks may
also be. provided in the needle slots to. provide
greater selectivity in the needle operation.

At the main feeding station of the machine the
needles are manipulated to receive and Enit
thread fed to the needles by suitable feed fingers
(Fig. 15). In the drawings there are shown two
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adjacent fingers 26 and 21 for feeding body thread
to the needles and a finger 28 for feeding terry
thread. The body thread feed fingers 26 and
21 are lower than the terry feed finger 28 when in
operative position, and the center portion of the
throat plate 29 is cut out as indicated at 31. Itis
thus possible to feed the body thread lower than
the terry thread and yet secure the advantage of
interchangeability of body thread, so that thread
changes can be made as desired. Means con-
trolled by the pattern mechanism of the machine
is provided for moving the feed fingers selectively
into and out of feeding position. For example,
the movement of the feed fingers may be con-
trolled by cams 38 and 36b (Fig. 1) through suit-
able linkage (not shown).

A plurality of wrap embroidery threads are
fed to selected needles substantially in advance of
the main knitting station by feed fingers 32 (Fig.
1) carried by a rotatable head 33. The head 33 is
located inside the needle cirele and is rotated in
synchronism with the needle cylinder, but is off
center so that the feed fingers travel in a circular
path intersecting the needle circle in such manner
that thread fed by the fingers is received by se-
lected needles which have been raised above the
adjacent needles. Each of the feed fingers feeds
to a particular needle or group of needles so that
the wrap embroidery threads incorporated in the
fabric extend in a general walewise or vertical
direction rather than coursewise. The wrap
threads received by the needles from the feed
fingers 32 are carried in the hooks of the needles
to the knitting wave adjacent the main feeding
station where they are knit along with the body
thread fed at the latter station. During rotation
of the needle cylinder the wrap threads are con-
trolled by a horn 34 (Fig. 4) which ig located in-
side the needle circle and engages the wrap
threads to control their position and tension and
to prevent tangling. By proper control of the
tension of the respective threads and their posi-
tion in the hooks of the needles the threads are
knit in proper plating relation with one another,
as described above in conjunction with the articles
shown in Figs. 16 and 17. It will be understood
that the selection of the needles raised to receive
the wrap embroidery thread can be varied as de-
sired to produce an infinite variety of different
wrap embroidery patterns.

A sinker ring 38 (Fig. 5) associated with the
needle cylinder and rotatable therewith carries a
circular series of independently operated sinkers
36 which are interposed between the needles and
cooperate therewith in knitting the thread fed to
the needles, and in forming the terry locps char-
acterizing the terry portions of the fabric. The
sinkers 36 have a lower: level 37 (¥ig. 10) over
which loops of body thread and wrap embroidery
thread are drawn by the needles, and an upper
level 38 over which loops of terry thread are

- drawn so that the loops of terry thread are longer
than the corresponding loops of body thread and
wrap embroidery thread. The upper level is
shown formed as an upwardly curved finger 3%
which extends over the lower level 31 of the

" sinker.

The sinkers 35 are radially movable in slots
formed in the sinker ring 35 and are provided
with buit portions adapted to engage cams for
manipulating the sinkers as the needle cylinder
and sinker ring revolve. The formation of terry
loops is controlled by the way in which the sinkers
are manipulated in cooperation with the manipu-
lation of the needles. As explained above, the
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terry thread 41 is fed to the needles above the
body thread 42, so that as the needles are drawn
down in the knitting wave, the two threads come
together in the form of a V as shown in Fig, 15.
By moving the sinkers inwardly in predetermined
timed relation with the downward movement of
the needles, the curved points 39 of the sinkers
are inserted between the body thread and terry
thread, thereby separating the two threads so
that loops of terry thread are drawn over the
upper level 38 of the sinkers while loops of body
thread are drawn over the lower level 31, thereby
producing the terry fabric. -Although the wrap
embroidery thread is fed to selected needles at a
level above the upper level of the sinkers, it is fed
at a point substantially in advance of the main
feeding station and is drawn down by the horn 34
so that stitches of the wrap thread are drawn over
the lower level of the sinkers.

If the inward movement of the sinkers is de-
layed, the threads are not separated and loops of
both threads are drawn over the lower level of
the sinkers, thus forming loops of the same length
and producing non-terry fabric. It is thus pos-
sible to produce non-terry fabric even though the
feeding of the so-called terry thread is continued.
For example, in knitting the leg and instep por-
tions of the article shown in Fig. 16, the terry
thread can be fed to the needles along with the
body thread and will be knitted in plated relation
therewith without producing terry fabric. If, on
the other hand, the sinkers are moved in too
early, the curved sinkers 39 will come under both
the terry thread and the body thread sc that
extra long loops are drawn of both threads; pro-
ducing a loose, lacy fabric.

The timing of the movement of the sinkers to
separate the terry thread and body thread must
be much more precise in a fine gauge machine
than in a coarser machine since the vertical sepa~-
ration of the respective thread feeds is strictly
limited. If the terry thread is fed too high it will
not be taken by the needles while if the body
thread is fed too low, the light weight relatively
weak thread used in fine gauge work will be cub
by the closing of the latches, -

In knitting the heel and toe portions where the
machine is operated by oscillation of the needle
cylinder, it will be understood that the direction
in which the needles travel past the feeding sta-
tion reverses with each reversal of direction of
rotation of the cylinder. During this reversal
the separation between the terry thread and the
body thread fed to the needles tends- to become
indistinet and there is danger of both threads
getting below the fingers 32 so that no terry loops
will be produced, or of both threads getting above
the fingers 39, causing a course of loose stitches.
In either instance the defect will persist through-
out the course since the close spacing of the nee-
dles of a fine gauge machine makes it impossible
for the sinkers to separate the threads once they
have started knitting with both threads under
or both above the curved fingers 39 of the sink-
ers. It is therefore desirable to allow the threads
to straighten out after reversal of the direction
of rotation before moving the sinkers in to form
terry loops. . .

In the embodiment illustrated in the-drawings;
five types of sinkers are employed, the different
types being shown in Figs. 7, 10,11, 12 and 13, and
the arrangement of the sinkers in the sinker ring
being shown diagrammatically in Fig. 9. On the
side of the sinker ring corresponding to the nee-
dles that produce the instep portion of the article
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shown in Pig. 16; i, e., ftom point A to B.in Fig. 9,
the sinkers are provided with: Iow butts, as shown:
in Fig. 1I. The sinkers on the .opposite or sole
side of the sinker ring have high butts and are of
four different. types. Between the points B and
C, and H and’ A the sinkers are of the kind shown

in Fig. 10 Between the points C and D, E and

Frand G:and H the sinkers are of the kind shown
in Fig. 7. Between the points D and E there is
provided a small group of -consecutive sinkers,
for example, six or eight sinkers having a notch
43 in the middle of the sinker butts, as illustrated
in Fig. 13. Between the points ' and G there is
a corresponding group of consecutive sinkers hayv-
ing a nofch 44 as shown in Fig. 12. It will be
noted that the sinkers hetween the points C and
H;, i, e., the sinkers shown in Figs. 7, 12 and 13,
have tail portions 4% while the remaining sink-
ers are shown without tails. It will be under-
stoed that the latter group of sinkers may, if de-
sired, have shorter tails instead of no tails at
all,

The sinkers are manipulated by cams carried by
% sinker eap 48 (Figs. 5 and 6) which is mounted
above the sinker ring but does not rotate there-
with, . The sinker cams include a fixed cam 47
adapted to move all of the sinkers radially out-
wardly and cams 48 and 49 for moving all the
sinkers radially inwardly. However, the move-

ment. of the sinkers inwardly by cams 48 and 49 -

comes at a point too late to separate the terry

thread and body thread. Hence, when the sink- -

ers: are operated. solely by the fixed cams, non-
terry fabric will be produced..

For manipulation of the sinkers to. effect a sep-

aration of the threads to produce terry loops
there are provided a plurality of movable cams
acting selectively on the different types of sink-
ers. An upper rear cam Bt is swingable about a
pivet. 52. into and out of operative position, and
when: in operative position is adapted to engage
all of the high butt sinkers except those having
the: top notch 44 (Fig. 12) to move said sinkers
inwardly to separate the threads: and produce
terry loops. It will be-seen that the sinkers are
moved inwardly by cam 5¢ at a point in advance
of fixed cam #8. A lower rear cam 53 similar
in shape to cam B¢ and likewise swingable-about
bivot 52 is adapted, when in operative position,
to engage all of the sinker butts except those
having a middle notch 4% (Fig. 13). A tail cam
%4 having a similar working face and pivoted in
like. manner to. swing about pivot. 52, is adapted,
when in operative position, to engage the long tail
sinkers shown in Figs. 7, 12 and 13. Cams 51,
93 and 84 all aet on the sinkers when the needle
cylinder is rotated in a counterclockwise direc-
tion, which is the direction the cylinder turns
during continuous rotation.

When the needle cylinder and sinker ring are
rotated in a clockwise direction, as when the ma-
chine is operating by. oscillation of the needle
cylinder, the sinkers are operated by stationary
cams 47 and 49 referred to above, and also by a
movable cam 5% swingable into and out of opera-
tive position about a pivot §6 and adapted when in
operative position to engage all of the high butt
sinkers except those having a top notch 44 (Fig,
125,

Tt will be understood that sinkers engaged by
upper rear cam 51, lower rear cam 532, or tail cam
54, when in-operative position, will be moved in-
wardly at a point in advance of fixed cam 48 and
will separate the terry thread and body thread so
as to form terry fabric.” The sinkers after being

10:

20

40

50

o
o

60

70

75

10
moved in by cam 51, 53 or 54, to receive the terry
thread on the curved fingers. 89 of the sinkers, are
drawn back slightly by a point 51 on cam: 47 (Fig.
6) and are then again moved inwardly by fixed
cam 48. . The backward movement of the. sinkers
by the cam point §7 causes the curved fingers 39
to draw more thread from the needles to form
lenger terry loops and also to draw slack in the
thread so: that. it:will not be. broken, when the
needles are drawn: on .down. The further down-
ward movement ef the needles is coincident with:
the inward movement of the sinkers by cams 48;
so that: the ferry thread slides. down to the lower
portions of the curved fingers 38. A similar cam

- peint 58 on the opposite side of cam 47 acts in .

similar way in conjunction with cams 55 and a9
when the needle cylinder is rotated in a cloek<
Wise direction.

The upper rear cam 51 is movable into-and ot
of operative position by mechanism shown. par-
tiewlarly in Figs. 1,4, 6 and 14. A light spring
58 on the sinker cap:4¢ tends to move cam 51 into
inoperative position. The cam is movéd to op-
erative position by a plunger 6! which' is. slid-

- ably mounted-in g bracket 62 and is adapied to

engage g projection 63 (Fig. 6) on the-cam. 'The
plunger 61 is moved in: toward cam 5 by a ten-
sion spring 64 which is stronger than the light
spring §9, and hence tends to hold thé eam 5i

- Inwardly in operative position. The- plunger 61

Is. movable outwardly by a lever 65 (Figs: 4 and
14)- piveted on g bracket 68 and connected: by a
link 87, bellcrank 68 and a second link 69 with
a cam lever Tl pivoted at 12 and having a nose
portion 13 adapted to engage a cam 74 on an ‘aix-.
iliary patfern drum 75 mounted on the right
hand end ef the main pattern shaft 76. It will
be seen thit with the- connections-referred to the
pivoted lever-85 will be swung about its pivet in
a: counterclockwise direetion when the nose per-
tion. 73 of cam:lever 71 rides up on cam ™, thereby
drawing back the plunger 61 and permitting cam
5 to be moved to inoperative position by - its
spring 59. ‘

The lower rear cam 58 is likewise movable to in-
operative position by a light spring T¥, and is en-
gageable by a similar plunger 18 having & spring
19 which is stronger than the spring 11-and hence
tends to hold the cam 53 in operative position.
The: operation of the plunger T8 and hence the
movement of cam 53 is subject to three separate
controls,  A-lever 81 pivoted on bracket 66 has
one end connected with plunger 18 and the other
end connected through a short link 82 with the
upper end of a vertical lever 83 (Figs. 1, 4 and 14)
which is pivotally mounted on a bracket 84.  The
lower end of lever 83 is connected through a
link 8%, bellcrank 86 and a second link 8T with a
cam lever 88 pivoted at 12 and having a nose
portion 88 adapted to engage a cam segment 91
on the auxiliary pattern drum 75 Lost motion
is provided in the connections between the lever
81 and link 82 and also between the lower end -
of the vertical lever 83 and the link 85, for ex-
ample; by sloet ‘and pin connections as shown.
With the connections shewh and described’ it
will be seen that the plunger 78 is pushed in-
wardly to move cam 53 to its operative position
when the nose portion 89 of cam lever 88 rides up
on cam segment- 94,

The vertical lever 83 also has a short arm 92
which is connected by a link 93 (Figs: 1-and 2)
with -an arm 84 of a bellerank 95 which is piv-
oted at 86 and is provided at its other end with:
g roller 97 adapted to engage an arcuate cam
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segment 88 on the bevelled gear 23 through which
the needle cylinder is driven. The arm 84 of
bellerank 95 is also connected by a link 99 with
a cam lever 161 pivoted at 182 and having a nose
portion adapted to engage a cam [83 on the main
pattern drum 104, A spring 185 connected to the
pellcrank 95, tends to rock both the bellerank
and also cam lever 101 in a clockwise direction
as viewed in Fig. 2. When the nose portion 101
rides up on cam 193 the cam lever and the bell-
crank 95 are rocked in a counterclockwise direc-
tion so that the roller 97 is held out of engage-
ment with the cam segment 98 and through the
connections described above the plunger 78 is
drawn back away from the needle cylinder so that
the cam 53 (Fig. 6) is moved by its spring 77 fo
inoperative position. When the nose of the cam
lever {01 rides off of cam 103 the roller 87 on
bellcrank 85 engages the cam segment 88 on
bevelled gear 23.  When the roller 87 rides up on
cam segment 98 the sinker operating cam B3 is
moved to inoperative position. When the roller
87 rides off of segment 98 cam 53 is moved in-
wardly to operative position. As the bevelled gear
23 carrying cam segment 98 rotates at the same
speed as the needle cylinder, it will be seen
that the cam 53 is moved into operative position
at a particular point in the rotation of the cyl-
inder, as will be described more fully below.

In the link 93 connecting the bellcrank 8% with
the arm 92 of pivoted lever 83 there is provided
an, extensible slip-joint 186 comprising relatively
slidable parts held together against fixed stops
by a tension spring {07. This slip-joint makes it
possible for the cam 53 to be held in operative
position under action of pattern cam 91 (Fig. 14)
and, cam lever 88 even though cam lever 181 is in
a position which would otherwise cause the cam
53 to be moved to inoperative position. 'The
spring {07 is in this instance overpowered by
the mechanism actuated by pattern cam 91, as
described above.

The front sinker cam 55 which is swingable
about its pivot 56 into and out of operative
position is resiliently held in operative position
by a leaf spring 108. The cam is movable to in-
operative position by a roller 108 (Figs. 6 and 8)
which is carried on the lower end of a shaft {1
extending downwardly from cam 5% and is

adapted to engage a segmental ring cam (12 (Fig. !

5) mounted on the periphery of the sinker ring
35. - When the roller 189 rides up on the cam seg-
ment 112 the front sinker cam 55 will be moved
outwardly to inoperative position and conversely
when the roller 109 rides off of cam segment 112,
the cam 55 will be moved inwardly to operative
position by its spring 188. The inward and out-
ward movement of cam 55 is timed to occur in
predetermined relation to the rotation of the
needle cylinder, as explained below.,

The sinker tail cam 54 (Figs. 6 and 7) is pro-
vided with a spring (not shown) tending to move
the cam outwardly to inoperative position. The
cam is movable inwardly to operative position by
a finger 118 (Fig. 18) carried at one end of a
pivoted lever 114 and adapted to be pressed
against the cam. The other end of pivoted lever
114 is connected by a link {15 to the upper arm
116 of a bellcrank lever 1T which is pivoted to
a stationary bracket at {18, The lower arm 118
of the bellerank lever is connected by a link 121
to g cam lever 122 pivoted at {23 and having a
nose portion 124 adapted to engage a segmental
cam {25 on auxiliary pattern drum 5. A ten-
sion spring {26 tends to move the link 121 up-
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ward, holding the nose of the cam lever 122 in
engagement with the pattern drum. When the
nose of cam lever 122 rides up on cam 125 the
link {2{ moves downwardly against the action
of spring 126, and through the connections de-
scribed, the finger {{3 is moved out away from
the sinker tail cam 54, permitting the cam to be
swung outwardly to inoperative position by its
spring, )

The pattern cam {25 which controls the opera-
tion of the sinker tail cam 54 also controls the
feeq finger and the cutter and binder for the terry
thread. The terry feed finger 28 (Fig. 15) is sub-
iect to four separate, yet interrelated controls.
During the knitting of the leg portion of the sock,
the terry thread feed finger is, in the particular
embodiment shown, held out of operation so that
no terry thread is fed to the needles. During the
knitting of the buffer portion {2 of the article of
hosiery shown in Fig. 17, the terry thread feed
finger is moved into and out of feeding position
esch revolution of the needle cylinder, so that
terry thread is fed to the needles knitting the
buffer portion {2 but not to the needles on the
instep side of the cylinder. During the knitting
of the high splice portion 4 and sole portion 6,
the terry thread feed finger is likewise moved
into and out of feeding position each revolution
of the needle cylinder, but it remains in feeding
position during a greater portion of each revo-
lution so that terry thread is fed to the larger
group of needles extending approximately half-
way around the needle cylinder, which produce
the high splice and sole portions of the sock.
During the knitting of the toe band 1, the terry
thread finger remains continuously in- feeding
position so as to feed terry thread to all of the
needles.

The terry thread feed finger 28 (Fig. 15) is
resiliently held in feeding position by a spring
(not shown) and is movable to non-feeding posi-
tion by means of a pivoted lever 127 (Figs. 1 and
18).  The inner end of the lever 127 is adapted
to engage the feed finger to push it upwardly out
of feeding position. The outer end of lever 127
is connected by a link 128 with an arm 129 on a
sleeve 13f which is oscillatable and also axially
reciprocable on a stationary shaft. The sleeve
121 is provided with a second arm (32 adapted
to engage a cam 33 on the main drive shaft 22
of the machine. A helical torsion and compres-
sion spring 134 resiliently holds the arm 132 of
sleeve 13! in contact with the cam (33. When
the arm {32 rides up on the raised portion of
cam {33 the sleeve 131 is rocked about its shaft,
causing arm 129 to pull downwardly on connect-
ing link 28, thereby moving the terry thread feed
finger out of cperative position. The raised por-
tion on cam 133 extends approximately halfway
around the cam. As the main shaft {22 rotates
at the same speed as the needle cylinder the terry
thread feed finger will be in feeding position for
approximately one half of each revolution to feed
thread to the needles forming the high. splice
portion 4 and sole portion 6 of the article of
hosiery shown in Fig. 17.

The mechanism just described for moving the
terry thread feed finger into and out of operative
position during each revolution of the needle
cylinder may be rendered inoperative by shifting
the rock sleeve §3( axially toward the left (Fig.
1), so that the arm 132 does not engage cam 33.
Means for shifting the sleeve in this manner is
shown as a bellcrank [35 engaging a collar on
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sleeve 131 and connected by 5 link 136 with one
end of jp, pivoted cam lever 137, the other end of
which engages a cam 138 on the main pattern
drum, By shifting the sleeve {31 to the left as
described so that the arm 132 does not engage
cam {33 the terry thread feed finger can be per-
mitted to remain continuously in feeding posi-
tion, as for example when feeding terry thread
to all of the needles during the knitting of the
terry toe hand 7 .of the article shown in Fig. 17.

The outer end of the lever 27 operating the
terry thread feed finger is also ‘connected by
means of a link or wire (39 with one end of a
biveted cam lever {4, the opposite end of which
is adapted to engage a cam section 142 on the
main pattern drum of the machine. When the
nose of cam lever 144 rides up on the raised cam
section 142, the link {38 is pulled downwardly
causing the terry thread feed finger to be held
out of feeding position.

During the knitting of the buffer heel {2 of the
article shown in Fig. 17, the terry thread feed
finger is moved into and out of feeding position
in timed relation with the rotation of the needle
cylinder so as to remain in feeding position sujb-
stantially less than one half of each revolution.
The mechanism for accomplishing this move-
ment is shown diagrammatically in Pig. 18 and
appears also in Pigs. 1, 3 and 4. ‘The inner end
of a lever 143, pivoted at 184, is connected with
the terry feed finger operating the lever 121, for
example, by engaging a projection {45 on link
128. The outer end of lever {43 is connected by
a2 link {45 with a cam follower 147, pivotally
Inounted on a horizontal post 148 and having a
nose portion 148 adapted to engage a cam seg-
ment #5! mounted on an auxiliary control drum
152 on the main drive shaft 22. When the nose
of cam follower {47 rides up on the raised por-
tion of cam segment (51 the pivoted lever {43 is
rocked about its pivot in a counterclockwise di-
rection, as viewed in Figs, 1 and 18, pulling down-
wardly on the outer end of lever 127 and thereby
causing the inner end of the lever to lift the terry

thread feed finger to non-feeding position. The -

timing is such that the feed finger is permitted
to be in feeding position only during passage of
the group of needles which form the buffer hesl
portion §2 of the article shown in Fig. 17.

The cam follower 147 is resiliently held at the

outer end of its pivot post 148 by means of 3
compression spring 153. - A projection 154 on the
bellcrank lever 147 (Fig. 18) referred to above is
adapted to engage the cam follower 187 near its
pivot and to shift the follower inwardly on its
pivot post 148 when the bellcrank {17 is rocked
in & counterclockwise direction, as viewed in Fig.
18. The shifting of the cam follower 147 in thig
manner causes the nose portion of the cam fol-
lower to be shifted laterally out of register with
the cam segment {51, thereby rendering inopers.-
tive the mechanism described above for moving
the terry thread feed finger into and out of feed-
ing position during the knitting of the buffer por-
tion I2 of the article shown in Fig. 17. The terry
thread feed finger is thus held out of operative
position y the pattern cam {42 (Fig. 1) during
the knitting of the leg; is moved into and out of
feeding position by the control cam 5! (Fig. 18)
during the knitting of the buffer heel portion, is
moved into and cut of feeding position with dif-
ferent timing by the cam 133 (Fig."1) during the
knitting of the high gplice angd sole portions, and
is ‘permitted to remain continuously in feeding
position during the knittihg of the toe band by

10

15

20

40

L
T

60

75

14 :
shifting the rock sleeve 131 (Fig. 1) to the left
so-that the arm {32 is not engaged by cam 133,

The movement of the terry thread feed finger
into operative position for substantially less than
one half of ‘each revolution during the knitting
of the buffer portion 12 of the article of Fig, 17
also requires'special operation of the cutter and
binder mechanism "for the terry thread. The
movable blade 155 of the cutter and binder mech~
anism shown schematically in Fig. 5 is normally
operated through an arm 1586, 5 link 157, a rocker
arm 158 pivoted at 159 and a link 161 connected
to one end of a cam lever 162 (Fig: 2), which
is pivoted &t 182 and has a nose portion 163
adapted to ‘engage a.cam 164 on the main pattern
drum. A tension spring 180 acting on link (81
tends to oppose the action of the cam.. The oper-
ation of the cutter and binder is thus normally
gontrolled from the main pattern drum. How-
ever, during the knitting ‘of the buffer portion
{2 of the article shown in Fig, 17, the cutter and
binder 'is operated by the speeial mechanism
shown schematically in Fig. 18. A rockshaft 165
extends across the back of the machine, being
rotatably supported by suitable brackets 168 and
has’'at ‘one end a forked arm {67, straddling the
above mentioned link 161 and engaging a collar
168 adjustably secured on the link. On the other
end of rock shaft 165 there is another arm 169
loosely connected with one end of a lever 171
pivoted at 172 and having the other end connected
by a link I73 with the free end of a cam follower
114, pivotally mounted on a pivot post 1715, The
cam follower 174 has a laterally projecting noge
portion. {76 adapted to.engage 5 cam segment
177 mounted on the auxiliary control drum 152
on the main drive shaft 22. - When the nose por-
tion 176 of the cam follower rides up on the
cam segment 177 the free end of the cam fol-
lower is raised and acts through the connections
described to rock the shaft 85 in g counterclock-
wise direction, as viewed from ‘the right hand
end of the .shaft, and thereby move link 1§l
downwardly to open the clamp to receive the terry
thread. -~ As the clamp and cutier for the terry
thread and the terry thread feed finger both are
operated by cam segments on the auxiliary con-
trol drum {52 during the knitting: of the buffer
portion 12, it will be understood that they can
be coperated in accurate timed relation to one
another by the relative positions of cam segments
8¢ and 177 on the drum.

To interrupt the operation. of the clamp and
cutter by the cam 177 provision is made for shift.-
ing the ‘cam. follower out of operative relation
with the cam. A compression spring 118 on pivot
post 1785 tends to hold the cam follower {74 at
the outer end of the pivot post. A rock shaft
179 rotatably supported by bracket 18] extends
approximately parallel to the cam follower .i74
and has an arm 182 engaging ‘the cam follower
near its pivot. The rock shaft 179 has a second
axm 183 connected hy a short link 184 with the
above mentioned bellecrank 17 (Fig. 18) at a
peint slightly above the pivot 18 of the bell-
crank.  When the bellerank is rotated in a coun-
terclockwise direction by engagement of the nose
{22 of the cam lever [22 with the cam segment
25, the rock shaft 179 is rotated counterclock-

) wise, as viewed from the front of the machine,

thereby shifting the cam follower 174 laterally
Inwardly on the pivot post 115 and moving the
nose portion {18 out of registry with the cam {77,
The pattern cam 125 and associated parts thus
provide g unified control for the terry thread feed
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finger 28 (Fig. 15), the sinker tail cam 54 (Fig.
6) and the cutter and clamping blade 1565 (Fig. b)
for the terry thread.

As stated above, it is desirable when knitting
the buffer portion of the article of Fig. 17 to
slacken the stitches in the terry fabric of the
buffer portion without slackening the stitches in
the adjacent portions of non-terry fabric. When
knitting the high splice portion 4 and the sole
portion 6, on the other hand, the stitches on a
greater number of needles must be slackened
since the high splice and heel portions are of
substantially greater coursewise extent than the
buffer portion 12. Mechanism for accomplishing
these results is shown schematically in Figs. 19
to 22. In Fig. 19 there are shown in a developed
view certain of the cams for operating the nee-
dles, including a raise cam £85, a center cam 186
and stitch cams 187 and 190. After the needles
are drawn down by cam 187 to draw stitches of
the thread, they are again raised by engagement
with a raise cam 188, The cam {88 is a com-
posite cam comprising an outer cam element 189
(Fig. 21) and inner cam element {91, and an
intermediate cam element 192, The outer cam is
mounted stationarily, though preferably adjust-
ably on a fixed part of the machine, while cam
elements 191 and 182 are relatively slidable in a
circumferential direction relative to cam element
189 and relative to each other.

The needles in the needle cylinder are provided
with at least three lengths of butts. The needles
on the instep side of the cylinder corresponding
to the section from A to B in Fig. 9 have long
butts, the needles corresponding to the sections
B—C and EF—A have short butts, and the needles
corresponding to the section C to H have extra
short butts. Tt will be noted that the distance C
to H corresponds to the coursewise extent of the
buffer portion 2 of the article of Fig. 17. The
relation of the composite raise cam (88 to the
needle cylinder is such that cam element {88
engages only the long needle butts, cam elemeny
192 engages long and short needle butts, and cam
element 181 engages all the needle butts. The
slackening of the stitches on the different groups
of needles is controlled by the relative positions
of cam elements (88, 18f and 182. When the
working faces of all three cams are in line with
one another, all of the needles are raised at the
same point and the stitches are all of the same
length throughout the coursewise extent of the
fabric. When cam element {81 is drawn back
slightly, as shown in Fig. 19, the long buit and
short butt needles will ride up aligned cams (82
and 192 while the extra short butt needles will
not be raised uniil they reach cam (8!, being
thereby raised later than the other needles. As
the needles of a knitting machine pass through
the knitting wave to draw stitches, a certain
amount of thread is “robbed” from previcusly
drawn stitches, and since, in accordance with the
present invention, the extra short butt needles
remain down longer than the other needles when
cam 181 is drawn back as just described, less
thread will be “robbed” from the stitches drawn
by the extra short butt needles than from the
remasining stitches of the course, and the stitches
formed by the extra short butt needles will thus
be slackened. As indicated above the extra short
butt needles are the ones that produce the buffer
portion 12 of the article shown in Fig. 17. When
knitting the high splice portion 4 and sole por-
tion 6, cam element {%f and also cam element
182 are drawn back so that stitches are slackened
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in like manner on both the extra short butt
needles and the short butt needles, or in other
words, on. all the needles on the sole side of the
needle cylinder corresponding in coursewise ex-
tent to the high splice portion and the socle.
Mechanism for automatically controlling the
positions of cam elements i81 and 192 is shown
schematically in Fig. 22. Cam element {91 is
slidably mounted.on & fixed part of the machine,
for example, by means of screws 133 extending
through elongated slots 194 in the cam element
and is provided with an abutment 195 adapted
to engage an arm 1986 on a rock shaft {97, which
is rotatably supported for example, by a bracket
188, At the other end of the rock shaft 197 there
is provided a second arm 199 connected by a link
281 with a cam lever 202 pivoted at 283 and hav-
ing a nose portion 204 adapted to engage cam
segment 285 on the main pattern drum - 164.
When the nose portion 284 of the cam lever 202
rides up on one of the cam segments 205, the
upper end of the arm 198 on rock shaft 197 is
moved forwardly, i. e., to the left as viewed in
Fig. 22, thereby advancing cam {81 so that its
working face is aligned with that of stationary
cam 188. When the nose portion 205 rides off of
the cam segment the arm {88 is moved back, per-
mitting the cam element {8 to be moved rear-
wardly by the drag of the needles s0 as to occupy
the position shown in Fig. 19. Similar mech-
anism is provided for controlling cam element
192, which is slidably held between the other two
cam elements. Thus, a cam segment 206 on pat-
tern drum 84 engages the nose portion 287 of
a cam lever 208 pivoted at 203 and connected by
a link 2089 with an arm 21 on a rock shaft 242
having an inner arm 213 engaging s pin 2i4
which projects outwardly from the cam element
182. 'The control mechanism for cam element
£52 operates in a similar manner to that just de-
seribed for cam element i91. The fwo movable
cam elements 181 and {92 of the three part com-~
posite cam 188 are thus independently controlled-
by their respective pattern cams, 205 and 206.
During the knitting of the heel and toe por-

tions when the machine is being operated by oscil-
lation of the needle cylinder and the needles on
the instep side of the needle cylinder are incper-
ative, the stitches drawn by the needles producing
the heel and toe are slackened by downward
movement of a movable cam block carrying stitch
cams {87 and 198 (Fig. 19) causing the needles
to draw longer stitches. This adjustment of the
cam block results in the needles being drawn
down both further and earlier and interferes with
the active timing of the entry of the curved
fingers 89 of the sinkers between the terry thread
and body thread to separate the threads and
thereby produce terry fabric. In accordance with
our invention this difficulty is overcome by the
mechanism shown in Fig. 3. During oscillation
of the needle cylinder, the sinker cap which car-
ries the sinker operating cams “shogs” or oscil-
lates slightly within predetermined limits, heing
carried around with the needle cylinder a short
distance upon each reversal of rotation. The
shogging of the sinker cap is ordinarily limited by
fixed adjustable stops, one of which alsc deter-
mines the position of the sinker caps when the
needle cylinder is operated by continuous rotation
in a counterclockwise direction. In accordance
with our invention, means is provided for con-
trolling the position of the sinker cap to secure
accurate timing of the entry of the fingers 39 be-
tween the threads under all conditions. ‘In the
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embodiment of our apparatus shown in the draw-
ings (see Fligs. 2-and 3), a finger or lever 215, piv-
ofed at 215, has its outer end connected by &
link 216 with one end of a cam lever 2171 (Fig. 2)
which is pivoted at {82 and has a nose portion 218
adapted to engage a cam segment 219 on the
Dpattern drum 105. When the nose portion 348 of
the cam lever 247 rids up on cam segment 243,
the inner end of the pivoted lever 215 (Fig, 3) .is
moved upwardly in position to engage an abut-
nrent on the sinker cap, and thereby determine
its position. When the inner end of lever 215
is moved downwardly to the position shown in
Fig. 3, it does not engage the said abutment and

the position of the sinker cap is thereupon de-

termined by the usual adjustable stop. When
knitting by continuous rotation of the needle
cylinder, the pivoted lever 2i5 is in inoperative
Pposition as shown. When knitting terry portiois
by reciprocation of the needle cylinder, gs in
knitting the heel and toe, the inner end of lever
218 is raised to operative position o that the
sinker cap is not permitied to oscillate ag far in
@ counterclockwise direction, thereby causing
earlier entry of the sinker fingers 37 between the
body thread and terry thread to compensate for
the needles being drawn down earlier to produce
a longer stitch. ‘

While it will be understood that the knitting:

machine in accordance with our invention is not
limited to the production of the specific articles
of hosiery shown in the drawings, the operation
of the machine will be described with reference
to the article shown by way of example in Fig,
17, The rib knit top portion 1 may be produced
on another knitting machine and transferred to
the needles of the present machine, in a manner
well known in the art.. The operation of the
Inachine will therefore: be -deseribed beginning
with the knitting of the leg portion 2. Duting
the knitting of the leg, wrap embroidery: thread
Is fed to selected raised needles by the wrap
thread feed guides 32 in advance of the main
knitting station and body thread is fed to all
the needles by one or other of the feed fingers
26, 21 (Fig. 15), the needles being manipuiated
to produce plain knit fabric and to knit the wrap
embroidery thread in plating relation over the
body thread to form a wrap embroidery pattern.
This operation is continued with such variation
of the needle selection as is required to produce
the desired design until the beginning of the
buffer portion 12 is reached. During the knitting
of the wrap embroidery of the leg portion 2,
the terry thread feed finger 28 (Fig: 15) is held
out of feeding position by the pattern cam 142
(Fig. 1), so that no terry thread is fed fo the
needles, It will be understood, however, that if
desireq the so-called terry thread may be fed as
an additional body thread to be knit along with
the body thread fed by feed finger 26 or 21. The
movable sinker operating cams 51, 53 and 54
(Fig. 7) ‘are all held out in inoperative position
so that the sinkers are operated by the stationary
cams 47 and 48 (Fig. 6) and are therefore moved
inwardly too late to produce any separation of
threads fed to the needles, Hence, even if thread
is fed to the needles by feed finger 28 (Fig, 15)
no terry loops will be formed and the fabric pro-
duced will be non-terry fabric. Tt will thus be
seen that during the knitting of the leg portion
‘the mechanism for producing terry fabric in no
way interferes with the knitting of wrap em-
broidery fabric by the needies.

Upon reaching the upper edge of the buffer
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portion 12 (Fig. 17) the machine is operated to
produce terry fabric in the buffer portion and
wrap- embroidery, non-terry fabric in areas 18
and in the instep portion 3 of the tubular seam-
less section being knit. Henee, part.of each suc-
cessive course is knif of terry fabric and the
remainder is knit as wrap embroidery non-terry
fabric. The terry threaq feed finger is put into .
operation by cam lever 141 (Fig. 1) riding off of
the high portion of pattern cam 142 to permit
the terry thread finger to be moved to feeding
position by its spring.. At about the same time
the nose portion 124 of cam lever 122 rides -off
the high portion of pattern cam 125 (Pig.. 18) so
that bellecrank. (17 is rocked slightly in‘a clock-
wise direction, permitting cam follower 147 io
be shifted outwardly by its spring 153 to bring
the nose portion 149 of the cam. follower into
registry with the cam segment 154 on cam drum
182, - As the cam drum 152 is rotated at the same
speed as the cylinder the terry threaq feed finger
will be moved in -and out each revolution -of
the needle cylinder so that it is in feeding po-
sition only during the portion of each revolution
corresponding to the knitting -of buffer portion
2 (Fig. 17). - The rocking of bellerank 417 also -
permits cam follower 114 to be moved outwardly
to the end of ifs pivot post-by spring {78, thereby
bringing the nose.portion 118 of the.cam fol-
lower info position for engagement with cam
seetion {77 so that the cutter and binder for the
terry thread is operated in timed relation with
the terry thread feed finger. as described above..
The sinker tail cam 54 (Fig. 7) is also moved in-
wardly to operative position by operation of the
cam lever 122 and bellecrank {17, so that the tail
cam engages all of the sinkers having long taiis
and moves these sinkers inwardly in advance of
the stationary sinker ecam 48 (Fig. 6) so that the
curved fingers 39 of the sinkers are inserted be-
tween the body thread ang terry thread to sep-
arate.the two threads and produce terry loops.

As explained above, the sinkers having long fails

correspond o the needles that produce the buffer
portion 12, The remaining sinkers are not moved
inwardly until they reach the stationary cam
48 (Fig. 6) which is too late to separate- the

-threads, so that during the balance of the course-

wise extent of the fabrie non-terry fabric is pro-
duced even if feeding of the terry thread is con-
tinued. In knitting the particular -embodiment
shown in Fig.- 17 the wrap embroidery design
dees not extend into the huffer portion 12, but
does extend downwardly alengside the buifer por-
tion closely adjacent to the lateral edges. thereof.
This is accomplisheq by net feeding the wrap
embroidery thread to any of ‘the needles of the
group producing the buffer portion 12, but feed-
ing it to closely adjacent needles, and other se-
lected needles on the instep side of the needle
cylinder, so that the wrap embroidery pattern is
extended down into the instep. In- order to
slacken the stitches in ‘the buffer portion 12 to
accommodate the additional terry thread, the
inner cam element 191 (Figs. 19 to 22) is drawn
back under action of pattern -cam 205 The
stitches throughout the remainder of the course-
wise extent of the fabric remain the same:

. When :the beginning-of the high splice portion
4 (Fig. 17) is reached, the nose 124 of cam lever
122 (Fig, 18) rides up on cam segment §25 and
through the connecting linkage shifts cam fol-
lower 147 to the left, so that. it is not engaged by
its cam 154, The terry thread feed finger- is

~thereupon meved in-and out during each revolu<

tion -of the needle cylinder by operation of the
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¢am 133 (Fig. 1) and remains in feeding position
5 longer period during each revolution corre-
sponding to the greater coursewise extent of the
high splice portion 4 in comparison with the
puffer portion 12 of the article being knit. Cam
follower 178 (Fig, 18) is likewise shifted to the
left through operation of the cam lever 122 and
pbellerank {{7 so that the nose portion 176 of the
cam follower is no longer engaged by its cam
117 and the operation of the cutter and binder
{55 (Fig. 5) by cam (77 is thereby interrupted.
During the knitting of the high splice portion the
terry thread is severed by another cutter and
pinder which is indicated at 221 in Fig. 4 and is
operated through an arm 222, rock shaft 223
and a second arm 224, which latter is engaged
by the terry thread feed finger 28, so that the
cutter and binder is operated in exact timed
relationship with the feed finger. As the cutter
and binder is located approximately 180° around
the needle circle from the thread feeding station,
the timing is such that the cutter is operated
to sever the previously withdrawn thread when
the feed finger 28 is lowered into operative po-
sition to begin feeding in the next course. The
tail sinker cam 54 (Fig. 7) is withdrawn through
operation of the cam lever {22 (Fig. 18) and the
upper rear cam 51 is moved into cperative po-
sition by its control mechanism, The cam 51
engages the high butt sinkers, i. e, the sinkers on
the sole side of the needle cylinder, to and moves
these sinkers inwardly to terrying position so
that terry fabric is produced in the high splice
while non-terry fabric-is produced in the instep
portions of the same courses. While the small
group of sinkers hetween point F—G (Fig. 9)
having a top notch 44 (Fig, 12) are not pushed
in all the way by the upper rear cam 51, they are
pushed in part way by this cam, and owing to the
speed of the machine are carried on in by their in-
ertia, so that there is no interruption of terry fab-
ric at this point. Alternatively the sinker tail cam
54 may be kept in operating position during the
knitting of the high splice so that this group
of sinkers is moved inwardly by engagement of
the cam 54 with their tail portions. The feeding
of wrap embroidery thread to selected needles
on the instep side of the needle cylinder is con-
tinued to extend the wrap embroidery pattern
into the instep, and if desired wrap embroidery

thread can also be fed to selected needles forming

the terry fabric of the high splice portion, so
that the wrap embroidery pattern will also ex-
tend into the terry fabric, as indicated at 17 in
Fig. 17.  As explained above the stitches of body
thread and wrap thread are drawn over the lower
level of the sinkers while loops of the terry
thread only are drawn over the upper level
Upon reaching the high splice the intermediate
cam (982 (Fig. 21) is drawn back by its control
mechanism (Fig. 22) so that the stitches on both
the short butt and the extra short butt needles
are slackened in the manner described above.
These needles correspond in coursewise extent
to the terry fabric of the high splice portion.
Upon reaching the heel portion §, the machine
is operated by reciprocation of the needle cylin-
der. 'The terry thread feed finger is kept in
feeding position either by shifting the rock sleeve
{31 (Fig. 1) to the left so that the arm 132 does
not engage cam 133, or by throwing another
terry thread feed finger into operative position.
No operation of the cutter and binder is required
as the terry thread remains continuous and is
not cut, In going on to the heel, the upper rear
sinker cam 5{ (Pigs. 6 and 7) is moved to-in-
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operative position by its control mechanism so
that a yarn change of either the terry thread
or the body thread may be made. Otherwise
the new yarns would come down cn the upper
level of the sinker. After the yarn change has
been made the lower rear cam 53, which has been
held out by cam lever 88 (Fig. 14) is released by
the nose portion of the cam lever i8{ (Fig. 2)
riding off of corresponding pattern cam {83 (Fig.
1). Cam 53 is thereupon controlled by the roller
97 (Fig. 2) of bellerank 8% engaging the cam
segment 98 on the beveled gear 23 to move the
cam 53 in and out as the cylinder reciprocates.
The timing of this movement is such that cam
53 is moved into operative position during the
forward or clockwise swing of the needle cylinder
at the place where the group of middle notched
sinkers (Fig. 13) occur and stays in for the bal-
ance of the course. As described above the
middle notched sinkers are lecated between the
points D and E in Fig. 9. This operation of the
sinker cam 53 assures that the body thread and
terry thread have had an opportunity to straight-
en out before the sinkers are moved in to terry
position so that proper separation of the thread
will be obtained by the curved fingers 38 of the
sinkers. On the back swing of the needle cylin-
der, the front sinker cam 55 is let in to operative
position at the point where the top notch sinkers
(Fig. 12) occur, i. e., between points ¥ and G in
Tig. 9. The operation of the sinkers in separat-
ing the body thread and terry thread is just the
same as on the forward swing of the needle cylin-
ders. As explained above the inward and out-
ward movement of the front sinker cam 83 is
controlled by engagement of roller 189. (Fig. 8)
with a2 segmental cam on the sinker ring. Dur-
ing the knitting of the heel the inner portion 194
and intermediate portion 182 of the composite
cam 188 (Figs. 19 and 20) are moved into align-
ment with the stationary cam portion i89. The
slackening of the stitches in the heel portion is
achieved by lowering the cam block carrying the
stitch cams so as to draw longer stitches. The
needles are thereupon drawn down not only far-
ther but also earlier. To prevent this change
from disturbing the relative movement of the
needles and sinkers in separating the body thread
and terry thread to produce terry . fabric, it is
compensated for by shifting the sinker cap hy
moving the inner end of the finger 215 (Fig. 3)
upwardly so as to engage an abutment on the
sinker cap. As no wrap embroidery pattern is
desired on the heel portion of the sock; the feed-
ing of wrap thread to the needles is interrupted.

During the knitting of the sole porticn & and
the corresponding part of the instep portion 3§
the operation of the machine is the same as dur-
ing the knitting of the high splice portion. Thus,
the terry thread feed finger is moved in and out
by the cam (83 (Fig. 1) thereby also operating
the cutter and binder 221 (Fig, 4), the upper
rear sinker cam 51 (Fig. 7) is moved inwardly to
operative position, and the lower rear cam 83 is
withdrawn. The inner end of the finger 245§
(Fig. 3) is moved downwardly so that the posi-
tion of the sinker cap is thereupon controlled
by the regular bumper screw. Cam elements {81
and (92 (Fig. 21) are drawn back so that the
stitches on the sole side only of the needle ¢ylin-
der are slackened. The feeding of wrap em-
broidery thread to selected needles on the instep
side of the needle cylinder 'is resumed so that
the wrap embroidery pattern is continued. down
into the instep. It will be seen from the fore-
going  description that the production of wrap



2,491,818

21
émbroidery non-terry fabric in the instep por-
tion of the article is in no way ‘interfered with
by the mechanism for producing terry :fabric in
the buffer pertion, high splice portion, heel or
:sole of the article,
sole portion, as during the knitting .of the buffer
portion {2 and the high splice portion 4, each of
the succeeding portions is produced partly as
terry fabric and partly as wrap embroidery non-
terry fabric. However, the coursewise extents .of
the respective portions is different when knitting
. the buffer portion than it is ‘when knitting the
high splice and sole portions,

Upon going into the toe band 7, the terry
thread feed finger is kept continuously in feed-
ing position’ either by shogging the rock sleeve
131 (Fig. 1) to the left, so that the arm 132 is
no longer engaged by cam 133, or if desired by
moving another terry thread feed finger into
feeding position. The lower rear sinker cam 53
is moved .into operative position, being held in
by operation of cam 91 (Fig. 14) ‘which engages
the nose portion 89 of cam lever 88. The action
of :cam lever-88 predominates over that of bell-
.crank 95 (Fig, 2) which tends to move the lower
rear cam 53 in and out. 'This cam lever 88 op-
erates through 4 positive iconnection ‘while the
‘bellcrank 95 is connected with the lower sinker
.cam 53 through the spring slip-joint 106 de-
:scribed above.. During the knitting of the toe
band the stitches may be slackened throughout
the coursewise extent of the fabric by downward
movement of the stitch cam block as described
“in conjunction with the knitting of the heel.
The -earlier downward movement of the needles
resulting from this adjustment of the.cam may
be compensated for by moving the inner end
of the finger 215 (Fig. 3) upwardly to-engage an
abutment on the sinker cap :and thereby shift
the sinker cap forwardly, i. e., in.a direction con-
trary to the direction of rotation of the needle
cylinder the engaging face of the abutment ior
finger being -suitably inclined to effect such
movement, The feeding :of ‘wrap -embroidery
thread -would ordinarily be discontinued so that
no wrap -embroidery pattern is formed in the toe
band.

The operation -of the machine in knitting the
toe portion 8 is the-same ag in knitting the heel
portion 5. 'After completing the toe portion it is
usually -desirable to knit a plurality of plain

" eourses without terry thread ‘to form a looper’s
edge.,

‘While the -operation of the :machine has, by
way of -example, been described ‘in conjunction
with ithe article shown in ®ig. 147, it will be un-
.derstood that, if .desired, the buffer heel portion
may -be omitted, as illustrated in Fig. 16. In
this event the steps described -above for produc-
ing the buffer heel will be omitted .and the se-~
quence of operations will proceed frem the knit-
ting of the leg portion directly to the knitting
of .the high splice and .instep portion. ' It will
also be understood that .other wvariations are
.possible by suitable variation of the pattern cams
controlling operation of the machine,

As indicated above, the so called terry thread
may be a continuous thread extending across.the
instep where it is knitted in plated relation with
‘the body thread and may also be knit as one of
the body threads in the leg portion 2. In pro-
ducing this alternative’ construction, the opera-
tion of the ‘machine is the same -as desecribed
above except that the pattern setup-of the ma-

“chine is changed to cause ‘the terry thread -feed
‘finger to be in operative position from -the be-

During the knitting -of the .
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ginning of the knitting of the leg portion 2 until
icompletion. of the toe portion 8 and the opera-
tion .of the cutter and binder mechanism :is cor-
respondingly modified as the terry thread does
not need to 'be severed until the feed finger is
withdrawn from operative position. The .opera-
tion ‘of the sinkers will be .as described.above to
‘produce terry loops .only in the portions where
terry fabric is desired, for example in the buffer
heel, ‘high -splice, heel; sole ang toe portions,
whlle elsewhere ‘the threads are not separated
by the sinkers ‘but are knit -together in plating
relation.

In the above .description it ‘was pointed out
that during the knitting .of the buffer jportion 12
and .also -during the knitting -of the high splice
portion 4 and:sole portion 6 certain of-the meedles

are being operated to produce terry fabric while

other needles are concurrently being -operated fo
produce wrap embroidery fabric. :Moreover, in
tracing the operation .of the machine it will he

‘seen that needles of ‘the same group must be

capable .of producing both wrap :embroidery fah-
ric and terry fabric. -Considering, for example
the group of needles located between the points
C and H (Fig.:9) i. e, :a group corresponding to
the :coursewise extent .of the buffer portion {2,
it 'will be :seen that .during the knitting of the
leg portion these needles are operated to produce -
wrap -embroidery non-terry fabric, while during
the 'knitting of the buffer portion 12, heel portion
5, .sole portion 6, toe ‘band portion I, and toe
portion 8, the:same needles produce terry fabric.
The two groups of needles between points B iand

‘C-and -between points H.and A in Fig. 8 produce

wrap .embroidery hon-terry .fabric :during the

knitting -of the leg ‘portion :and also during the
‘knitting -of the buffer portion 42, but produce

terry fabric.during theknitting.of the high splice
portion 4, heel portion 5, sole portion 6, toe band
bortion T and toe-portion 8. The needles located

‘between the points A and B (Fig..9) produce

wrap -embroidery fabric throughout the knitting

-of ‘the ‘leg :and instep portions . of the sock, but
‘produce terry fabric during the knitting of the

toe band portion 1. As indicated.at 17 in Fig, 17
and at 11 in Fig, 16 thewrap -embroidery pattern
may, if desired, be extended :into the terry por-
tions of the article.

While the ‘term “ginkers” has been used in the
foregoing ‘description and the appended claims
to designate the instrumentalities which coop-
erate with the needles to produce terry fabric it
will ‘be understood -that :suitable bits or other
instrumentalities ‘other than the ;sinkers .may be
employed to separate the body thread and terry

thread, and that the :term “sinkers” is used
‘generica,lly in the claims to include such other

instrumentalities,

What we claim and desire to secure by Letters
Patent is:

1. A method of knitting an .article .of hosiery
on & -knitting machine ‘having a circular :series

-of needles .and associated .instrumentalities .co-

operating therewith to form stitches, which.com-
prises knitting.a tubular seamless section of fab-
ric to form o .leg portion .of .said article while
feeding wrap yarn. to .selected needles to pro-
duce a, wrap embroidery pattern in said leg por-
tion, knitting an integral tubular seamless sec-
tion of fabric to form a sole portion and. an in-
step portion of said article while feeding’ wrap
yarn: to selected ones of the needles forming the

‘instep to produce a. continuation of said pattern

.in the .instep portion and concurrently feeding

75

‘terry thread to. needles 'f'or_ming the sole and
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manipulating said needles and associated instru-
mentalities to draw longer loops of said terry
thread only to produce terry fabric in said sole
portion,

2. A method of knitting an article of hosiery
on a knitting machine having a circular series
of needles and associated instrumentalities co-
operating therewith to form stitches, which com-
prises knitting a tubular seamless section of fab-
ric to form a leg portion of said article while
feeding wrap yarn to selected needles to produce
a wrap embroidery pattern in said leg portion,
knitting an integral tubular seamless section of
fabric to form a high splice portion and an in-
step portion of said article while feeding terry
thread to needles forming the high splice and
manipulating said needles and associated instru-
mentalities to draw longer loops of sald terry
thread only to produce terry fabric in said high
splice portion, and concurrently feeding wrap
yarn to selected ones of the needles forming the
instep and also to selected ones of the needles
forming the high splice to produce a continua~
tion of said pattern in the instep and high splice
portions,

3. A method of knitting an article of hosiery
on & knitting machine having a circular series
of needles and associated instrumentalities coop-
erating therewith to form stitches, which com-
prises knitting a tubular seamless section of fab-
ric to form a leg portion of said article while
feeding wrap yarn to selected needles to produce
a wrap embroidery pattern in said leg portion,
knitting an integral tubular seamless section of
fabric to form a sole portion angd an instep por-
tion of said article while feeding wrap yarn to
selected ones of the needles forming the instep
to produce a continuation of said pattern in the
instep portion, and concurrently feeding terry
thread to needles forming the sole and manipu-
lating said needles and associated instrumentali-
ties to draw longer loops of said terry thread
only to produce terry fabric in said sole portion,
and knitting a further integral tubular seamless
section of fabric to form a toe band while feeding
terry thread to needles throughout said circular
series and manipulating said needles and asso-
ciated instrumentalities to produce terry fabric
throughout the circumference of said toe band.

4. A method of knitting an article of hosiery
on a knitting machine having a circular series of
needles and associated instrumentalities cooper-
ating therewith to form stitches, which comprises
knitting a tubular seamless section of fabric to
form a leg portion of said article while feeding
wrap yarn to selected needles to produce a wrap
embroidery pattern in said leg portion, knitting
an integral tubular seamless section of fabric to
form an ankle portion while feeding terry thread
to a group of needles forming the back portion
of said article and extending substantially less
than half way around said circular series and
manipulating said needles and associated instru-
mentalities to produce a buffer portion of terry
fabric, and concurrently feeding wrap yarn to
selected needles other than those in said group
to produce a continuation of said pattern, and
thereafter knitting a further integral tubular
seamless section of fabric while feeding terry
thread to a larger group of needles extending
approximately half way around said circular series
and manipulating said needles and associated
instrumentalities to produce terry fabric forming
a sole portion of said article,

5, A method of knitting an article of hosiery
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on a knitting machine having a circular series of
needles and associated instrumentalities cooper-
ating therewith to form stitches, which comprises
knitting a tubular seamless section of fabric to
form a leg portion of said article while feeding
wrap yarn to selected needles to produce a wrap
embroidery pattern in said leg portion; knitting
an integral tubular seamless section of fabric to
form an ankle portion while feeding ‘terry thread
to a group of needles forming the back portion
of said article and extending substantially less
than half way around said circular series and
manipulating said needles and associated instru-
mentalities to produce a buffer portion of terry
fabric, and concurrently feeding wrap yarn to
selected needles other than those in said group
to produce a continuation of said pattern, knit-
ting a further integral tubular seamless section
of fabric while feeding terry thread to a larger
group of needles extending approximately half
way around said circular series and manipulating
said needles and associated instrumentalities to
produce terry fabric forming a sole portion of said
article, and thereafter knitting a further integral
tubular seamless section of fabric to form a toe
band while feeding terry thread to all the needles
and manipulating said needles and associated
instrumentalities to produce terry fabric through-
out the circumferential extent of said toe band.

6. A method of knitting an article of hosiery
on a knitting machine having- a circular series
of needles and associated instrumentalities co-
operating therewith to form stitches, which com-
prises knitting a tubular seamless section formed
of non-terry fabric throughout, knitting a fur-
ther tubular seamless section formed of ferry fab-
ric through less than one-half of the coursewise
extent of said section to form a buffer portion and
of non-terry fabric throughout the remainder of
said section, manipulating the needles and asso-
ciated instrumentalities to slacken the stitches
of said terry portion only, and knitting a further
tubular seamless section comprising a portion of
terry fabric of greater coursewise extent than said
buffer portion and non-terry fabric throughout
the remainder of the coursewise extent of said
section and manipulating the needles and asso-
ciated instrumentalities forming said wider terry
portion to slacken the stitches throughout said
terry portion only of the fabric.

7. A method of knitting an article of hosiery
on @ knitting machine having a circular series of
needles and associated instrumentalities cooper-
ating therewith to form stitches, which comprises
knitting  a tubular seamless section of fabric by
feeding body thread and terry thread to the
needles and manipulating a group of consecutive
needles and associated instrumentalities to form
terry loops of said terry thread only on the inner
side of a portion of fabric extending part way
around said tubular section and to form stitches
of body thread in said portion, the body thread
being plated over the terry thread and forming
the outer surface of the fabric, manipulating the
remaining needles and associated instrumentali-
ties to form non-terry fabric, and concurrently
feeding wrap yarn to selected needles and knitting
said wrap yarn in plating relation over the body
yarn to form a wrap embroidery pattern in the
fabrie.

8. A method of knitting an article of hosiery
on a knitting machine having a circular series
of needles and associated instrumentalities co-
operating therewith to form stitches, which com-
prises knitting a tubular seamless section of fabric



25
by feeding body thread and terry thread to the
needles and manipulating a group of consecutive
needles and associated instrumentalities during
a pertion of each course to form terry loops of
said terry thread only on the inner side of a por-
tion of fabric extending part way around said
tubular section and to form stitches of body
thread in -said portion, the body thread being
plated over the terry thread, manipulating the
remaining needles and associated instrumentali-
ties during the remainder of each course to form
non-terry fabric, and concurrently feeding wrap
varn to selected ones of both of said groups of
needles and knitting said wrap yarn in plating
relation over both the body thread .and the terry
thread to form a wrap embroidery patiern on the
outer face of the fabric.

9. A methed of knitting an article of hosiery
on a knitting machine having g circular series
of needles and associated instrumentalities €coop-
e1a.tmg therewith to form stitches, which com-
prises knitting a tubular seamless  section of
fabric to form a leg portion of said article while
feeding wrap yarn to selected needles to produce
8 wrap embroidery pattern in said leg portion,
knitting an integral tubular seamless section of
fabric to form an ankle portion while feeding
terry thread to a group of needles forming the
back portion of said articles and extending sub-
stantially less than half way around said cir-
cular series, and manipulating said needles and
associated mstrumentah’cles to produce a buffer
Jortion of terry fabrie, concurrently feeding wrap
yarn to selected ones of the remaining needles
ncluding needles closely adjacent the needles
sroducing said buffer portion, to provide a con-
iinuation of said pattern, and thereafter knitting
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y further integral tubular seamless section of

‘abric ‘while feeding  terry thread to a large
rroup of needles extending approximately half
way around said circular series, and manipulat-
ng said needles and associated instrumentalities
0 produce terry fabric forming a sole portion
if said article.

10. A method of knitting terry fabric on a
ircular knitting machine having a eircular series
»f independently -operable hooked needles and
nstrumentalities ‘cooperating with said needles
0 form loops and including upwardly inclined
ingers adapted to be. inserted between sue-
sessive needles, which comprises passing said
1eedles through a knitting wave while feeding
yody thread and terry thread to the needles in
rertically spaced relation, successively inserting
aid - upwardly inclined fingers  between said
hreads to separate said thread as the needles
ire drawn down, continuing the downward move-
nent of the needles to draw loops of terry thread
wer said fingers, retracting said fingers during
he initial portion. of said continued movement
if the needles to draw slack in said terry thread
nd again moving said fingers inwardly during
urther downward movement of the needles.

11, Tn a  knitting machine having a needle
ylinder carrying a circular series of independ-
ntly operable needles, means for feeding body
hread and terry thread to the needles, means
or manipulating the needles to draw stitches of.
aid threads, instrumentalities cooperating with
he needles to form. terry fabric by separating
aid threads and drawing longer loops of said
erry. thread than of said body thread; means
or concurrently feeding wrap thread to selected
nes of the needles at a point in advance of that
t which said body thread and terry thread are
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fed and means for controlling and positioning
said .wrap thread to prevent terry loops ‘being
drawn off said wrap thread;

12. In a knitting machine havmg a_ nheedle

-cylinder carrying a circular series of independ-

ently operable needles, means for feeding body
thread and terry thread to the needles, means
for manipulating the needles to draw stitches of
said threads, instrumentalities cooperating with
the: needles on one side of the needle cylinder
to form terry fabric by drawing longer loops of
said terry thread only than of said body thread,
and means for concurrently. feeding wrap thread
to selected ones only of the needles on the other
side of the needle cylinder, and to. selected ones
of the needles forming terry fabric.

13. In a knitting machine having & needle
cylinder carrying. a-circular series of independ-
ently cperable needles, means for feeding body
thread and terry thread to the needles, means
for .manipulating the needles, instrumentalities
cooperating with the needles to form terry loops
by drawing longer loops: of terry thread only
than of body thread; means for feeding wrap
thread to selected needles to form a wrap em-
broidery pattern; and means for manipulating
said- loop forming -instrumentalities associated
with said selected. needles. to avoid interference
with the formation of said wrap pattern.

14, In a knitting machine  having. a needle
cylinder carrying a circular series of independ-
ently operable needles, and a series of independ-
ently -operable sinkers disposed between the
needles, said sinkers having an. upper level and
¢ lower level, means for feeding wrap thread to
selected needles at a level above the upper level
of the sinkers to form a wrap embroidery pat-
tern, meansg for positioning said wrap thread
after it is fed, means for feeding. a body thread
to the needles below the uprer level and above
the lower level of the sinkers, means for feeding
terry thread above the upper level of the sinkers,
and. means for selectively manipulating the
needles and sinkers to draw stitches of the body
thread and of said wrap thread over the lower
level of the sinkers and to draw longer stitches
of terry thread over the upper level of the sinkers.

15..In a circular knitting machine having ‘a
rotatable and oscillatable needle. cylinder car-
rying - circular series of independently operable
needles, and a series of independently operable
sinkers interposed between the needles and hav-
ing butt portions for operation of said sinkers, a
group of consecutive sinkers having butts notched
at a predetermined level, a spaced group of con- .
secutive sinkers having butts notched at a dii-
ferent level, and an intermediate group of sinkers
having butts unnotched at either of said levels,
a sinker operating cam located at the level ‘of
the notches of the first mentioned .group of
sinkers, a second-sinker operating cam. located
at the level of the notches of the second men-
tioned. group of sinkers, said cams being mov-
able into and out of operative position, means
for moving each of said cams into operative posi-
tion during passage of sinker butts notched at
corresponding level,

16. In a . circular knifting machine havmg a
rotatable and escillatable needle cylinder carry.
ing a circular series of .independently operable
needles, and a series of independently operable
sinkers interposed between the needles and hav-
ing butt portions for engagement with sinker op-
erating cams, the sinkers on one side of the nee-

_dle cylinder having high butts, and the sinkers
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on the opposite side of the needle cylinder having
lower butts, & group of consecutive sinkers at one
side of the center of the high butt sinker having
5 notch .at an upper level, a spaced group of
consecutive sinkers at the opposite side of the
center of the high butt sinkers having a notch
at a lower level, stationary sinker cams working
on all of the sinker butts, a movable cam work-
ing .on only high sinker butts other than those
having upper-level notches, a movable cam work-
ing on only high sinker butts other than those

" having lower-level notches, and means for mov-
ing said movable cams into and out of operative
position. .

17. In a circular knitting machine having a
rotatable and oscillatable needle cylinder carry-
ing a circular series of independently operable
needles, means for feefling body thread and terry
thread to the needles, a series of independently
operable sinkers interposed between the needles,
said sinkers having an upper level and a lower
level and being movable into terrying position in
which the body thread is drawn over said lower
level while terry thread is drawn over the upper
level to form terry loops, @ movable cam for mov-
ing a group of consecutive sinkers comprising
less than half the total number of sinkers into
terrying position, a movable cam for moving into
terrying position a larger group of sinkers in-
cluding sinkers of said first mentioned group
other than a plurality of consecutive sinkers
located at one side of the center of said group,
a movable cam operable in cooperation with the
above mentioned cams for moving all the sinkers
into terrying position, and means for moving said
cams into and out of operative position in pre-
determined sequence.

18. In a circular knitting machine having a
rotatable and oscillatable needle cylinder carry-
ing a circular series of independently operable
needles, and a series of independently operable
sinkers interposed between said needles and hav-
ing butt portions for engagement with sinker
operating cams, the sinkers on one side of the
needle cylinder having high butts and the sink-
ers on the opposite side of the needle cylinder
having lower butts, a group .of consecutive high
butt sinkers having tails of greater length than
the remaining sinkers, spaced groups of consecu-
tive sinkers within said last mentioned group
and located on opposite sides of the center of
said last mentioned group having notched butts,
the notches in one of said spaced groups being
at a level higher than the other, a movable cam
working on high butt sinkers other than those
having higher-level notches, a movable cam
working on high butt sinkers other than those
having lower-level notches, a movable ‘cam
working only on said longer tailed sinkers, and
means for moving said cams into and out of
operative position in predetermined sequence,

19. In a circular knitting machine having a
rotatable and oscillatable needle cylinder carry-
-ing a circular series of independently operable
needles, a series of independently operable sink-
ers interposed between the needles, said sinkers
having an upper level and a lower level, means
for feeding terry thread above the upper level of
!;he sinkers, a plurality of thread feeds for feed-
ing body threads to the needles below the upper
level .and above the lower level of the sinkers,
said sinkers being movable into terrying position
in’ which body thread is drawn over the lower
level of the sinkers while terry thread is drawn
over the upper level of the sinkers to form terry
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loops, said body thread feed fingers being mov-
able selectively into and out of thread feeding
position to effect a thread change, and means for
drawing said sinkers from terrying position dur-
ing said thread change.

20. In a circular knitting machine having a
reversible rotatable needle cylinder carrying &
circular series of independently operable needles,
a series of independently operable sinkers inter-
posed between the needles, said sinkers having an
upper level and a lower level, a thread feed for
feeding terry thread above the upper level of the
sinkers in both directions of rotation of the nee-
dle cylinder, means for moving said thread feed

" into and out of feeding position, and a plurality
of movable thread feeds for feeding body thread
to the needles below the upper level and above
the lower level of the sinkers in both directions
of rotation of the needle cylinder, said body
~thread feed fingers being movable selectively into
and out of feeding position to effect successive
thread changes. "

91. In a knitting machine having a needle ¢yl-
inder carrying a circular series of independently
~operable needles, means for feeding body thread
to the needles, a movable feed finger for feeding
terry to said needles, instrumentalifies cooperat-
ing with the needles {o form terry loops by draw-
ing longer loops of terry thread than of body
tthread, means for holding said terry thread feed
finger out of feeding position during the knitting
of a portion of an article being knit on the ma-
chine, means for moving said feed finger into and
out of feeding position in timed relation with the
“rotation of the needle cylinder during the knit-
ting of a subsequent section to feed terry thread
to a group of needles extending less than half’
way around the needle cylinder, and means for
moving said finger into and out of feeding posi-

ttion in timed relation with the rotation of the
needle cylinder during the knitting of a further -
section to feed terry thread to a larger group of
needles extending approximately -half - way
around the needle cylinder. : -

9292. In 3 knitting machine having a needle cyl-
inder carrying a circular series of independently
operable needles, means for feeding body thread
and terry thread to the needles, instrumentalities -
adapted to cooperate with the needles to form.
terry fabric by drawing longer loops, of terry
thread only than of body thread, a movable cam
for actuating said instrumentalities, means for
holding said cam in inoperative position during
the knitting of a portion of an article being knit
on the machine, and for moving said cam into
and out of operative position in timed relation
with the rotation of the needle cylinder during
the knitting of a subsequent portion of said ar-
ticle, and means for holding said cam continuous-

y ly in operative position during the knitting of

another portion of said article.

23. In a knitting machine having a rotatable
needle cylinder carrying g circular series of in-
dependently operable needles, means for feeding
body thread and terry thread fto the needles,
means for operating the needles to produce
stitches of the body thread, instrumentalities
adapted to cooperate with the needles to form
terry fabric by drawing longer loops of terry
thread than body thread, cam meéans for ac-
tuating said instrumentalities in predetermined
relation with the operation of the needles, means
for regulating said needle operating means to
vary the length of the stitches produced, and
means for automatically adjusting the position
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of said actuating cam meahs to maintain said’’

bredetermined relation between the operation of
the needles and said instrumentalities,

24. In a knitting machine having a rotatable
needle cylinder.carrying g circular series of in-
dependently eperable needies, means for feeding
body thread to the needles, 5 movable feed finger
for feeding terry thread to the needles, instru-
mendtalities cooperating with the needles to form
terry fabrie by drawing longer loops of terry
thread than of body thread, means for moving
said terry finger into and out of feeding position
in timed relation with the rotation of the needle
cylinder; a thread severing device, means con-
trolled by pattern mechanism. of the machine for
operating said device, and means for independ-
ently operating said thread severing -device in
timed relation with the movement of said terry
thread finger.

25. In a knitting machine having a rotatable
needle cylinder carrying g circular series of in-
dependently operable needles, cams for operating
said needles including g stitch cam and a com-
posite raise cam, means for feeding terry thread

and body thread to the needles, instrumentalities:

cooperating with  the needles to produce terry
fabric by drawing longer loops of the terry thread
than of the body thread, means for manipulating
said instrumentalities, and feeding means in co-
operation with said needles to form terry fabric
in part of the coursewise extent of a tubular
seamless section of fabric, and non-terry fabric
throughout the remainder of the coursewise ex-
tent of said section, means for controlling said
raise cam to slacken the stitches in said terry por-
tion only, means for varying the coursewise extent
of said terry portion and correspondingly varying
the coursewise extent of the portion in which
stitches are slackened. :

26, In a knitting machine having a rotatable
needle cylinder carrying a circular series of in-
dependently operable needles, means for feeding
terry ‘thread and body thread to the needles,
means for feeding wrap embroidery threads to
selected needles: of the series, instrumentalities
cooperating with the needles to produce terry
fabric by drawing longer loops of the terry thread
than of the body thread, means for manipulating
said instrumentalities, needles and feeding means
to form terry fabric in part of the coursewise ex-
tent of a tubular seamless section of fabric, and
wrap embroidery non-terry fabric throughout the
remainder of the coursewise extent of said sec-
tion, and means for varying the relative course-
wise extent of said terry fabric and wrap em-
broidery fabric in successive integral sections of
the fabric.

27, In a knitting machine having a needle cyl-
inder carrying s circular series of independently
operable needles, means for feeding body thread
and terry thread to the needles, means for manip-
ulating  the needles to draw stitches of said
threads, instrumentalities cooperating with the
needles on one side of the needle cylinder to form
terry fabric by drawing longer loops of said terry
thread only than of said body thread, means for
moving said instrumentalities forwardly between
the body thread and the terry thread to separate
said threads as they are being drawn down by
the needles, means for partially retracting said
instrumentalities after engagement of the thread
therewith, and means for again moving saig in-
strumentalities forwardly as the needles are
drawn down further to complete the drawing of
the stitches.

30
28. In a knitting machine having a needle cyl-
inder carrying & eircular series of independently

. operable needles, means for feeding body thread
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and terry thread to the needles, meang for
manipulating the needles to draw stitches of said
threads, instrumentalities cooperating with the
needles. to form terry fabric: by separating said
threads and ‘drawing longer loops of said terry
thread tham of said body thread, means disposed
inside the needle circle for concurrently feeding
wrap thread to selected ones of the needles at
peint in advance of that. at which said: body
thread and terry thread are fed and means for
controlling and positioning said wrap thread to
brevent terry loops being drawn of said wrap
thread.

29. In a knitting machine having s needle cyl-
inder carrying a circular series of independently
obperable needles, means for feeding body thread
and terry thread to the needles,” means for
manipulating the needlesto draw stitches of said
threads, instrumentalities cooperating with the
needles to form terry fabric by separating said
threads and drawing longer loops of said terry
thread than of said body thread, means disposed
inside the needle circle for concurrently feeding
wrap thread to selected ones of the needles af 5,
point in advance of that at which said body .
thread and terry thread are fed and mesans dis-
posed inside the needle circle for positioning said
wrap thread after it is fed to prevent said wrap
thread being formed into:terry loops by said
instrumentalities.

30. In a knitting machine having a needle cyl-
inder carrying g circular series of independently
operable needles, means for feeding body thread
and terry thread to the needles, means for
manipulating the needles to draw stitches of said
threads, instrumentalities cooperating with the
needles to form terry fabric by separating said
threads and drawing longer loops of said terry
thread than of said body thread, a rotary head
disposed eccentrically inside the needle circle
for concurrently feeding wrap thread, means for
concurrently feeding wrap thread to selected ones
of the needles at a point in advance of that at
which said body thread and terry thread are fed
and means for controlling and positioning said
wrap thread to prevent terry loops being drawn
in said wrap thread. )

31. In a knitting machine having a needle ¢yl-
inder carrying a circular series of independently
operable needles, a series of instrumentalities co-
operating with said needles to draw stitches and
having thread engaging surface at upper and low-
er levels, means for feeding terry thread to be
received on the upper level of said instrumen-
talities, means for feeding body thread to be re-
ceived on the lower level of said instrumentalities;
means for feeding wrap thread to selected needles
at a point in advance of the points at which the
terry thread and body thread are fed and for
positioning said wrap thread to be received on
the lower level of said instrumentalities, and
means for selectively manipulating said needles
and instrumentalities to- draw stitches of said
body thread and of said wrap thread over the
lower level of said instrumentalities and to graw
substantially longer stitches of said terry thread
only over the upper level of said instrumentalities.
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