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1
The present invention.relates to knitted: fab-
rics, a method of, and a mechanism. for.. pro-
ducing the same, and particularly. to. such fab-
ries, method and mechanism in relation to-full-

fashloned stockings for providing novel selvage

and loop arrangement of special-utility in-single
unit stockings. ) .

Tt has been attempted with the-standard forms
of full-fashioned knitting machinery to produce
single unit stockings having an uppel heel por-
‘t1on widened by points to make lines of lace- open-
ings parallel to the selvages.and to - follow:-the
widened portions by portions: having -parallél
sides and having the lines. of lace operungs £X~
tending thereinto, but difficulties have been en=-
countered  through the inadeguacies -of .such
equipment. In practicing these.aforesaid- aneth-
ods, unless special mechanism. is employed for
making closed selvages along said parallel sided
portions, runs very readily start in-the pa,ra}lel
sided portions before they can be seamed; -giv-
ing rise to undue numbers of seconds or Mmenders.
In fact, at times, runs starting .in the -parailel
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sided portions escape from the seam.and.ruin & -

stocking the first time or two it-is-.worn, even
when the stocking has.passed the wusual factory
inspection. :

It is an objsct of the present invention to:pro-

25

vide g novel loop arrangement for parallel:sided -

widened portions of flat knitted fabric contain-
ing lace .openings, which will result-in clesed
selvages in such fabric. and thereby -avoid-the
possibility of runs in the heel zones..

Another object of the invention-is to-provide
a ‘novel knitting method inecluding -both widen-
ing and forming of parallel sided fabric-areas
having lace openings and closed selvages-therein,
and which will require a minimum of changes.in
or additions to the fashioning mechanism new
on a standard fuli-fashioned unit: knitting ma-
chine.

Another object of the invention is.to provide-a
novel method of forming the heel .portiens of -a

stocking in which certain loops of a .course:are :

transferred -outwardly and certain of -such -out-
wardly transferred loops-in the same..course -are
transferred inwardly.

In the method according to the invention, it-is

30

40

desired. ‘to- eperate the point spindle three-times .

between the knitting:of two immediately :sue-
cessive- courses- without movement--of--the: end
stop-spindle, and it is-aceordingly another obJect
of the invention to- prov1de means whereby. this
may be readily accomplished...

50

A further object of the invention is to prov1de 55

9
means ‘to operate the point splndle to transfer
the loops outwardly in forming lace openings; to
idly reposition the transferring means-outwardly
ahd to transfer all of the loops 1nwardly except
the outwardly transferred loops-forming the Jace
openings to restore said loops. to their original
posmons

In narrowinig fuil-fashioned stockings,:it has
been common to .employ. -so-called two needle
narrowing, that is to transfer loops in a narrowed
course two mneedle..spaces inwardly -at one- sbep,
‘and it is desired to retain this method- of nar-
rowing in making the large mamrlty of the fabric
in-a stocking as being more expeditous: while:glso
generally: satlsfactory, but it is also--desired:to
employ single needle narrowmg at:. times; - es-
pecially in the heel portions of stockings within
the. invention, and it is therefore a further -ob=
ject of the invéntion to. provide -novel means
whereby the action of the mere usual mecha,msm
for. two needle narrowmg may -be qumkly and
conveniently .modified to carry -out -single needle
narrowing when and for such times as -desired.
A still further object of the-invention is:to.pro-
vide convenient and novel.means whereby:-a
mechanism for-shifting the narrowing. points:and
the end. stops each two needle ‘spaces:-simulta-
neously may be changed. to shift the narrowing
pomts only one needle -space-and - maintain -the
end stops stationary.

A further object of the invention.is to-.pro-
vide -means ‘whereby  the- Joops of.  the certain
courses of the heel portions.are transferred out=
wardly .a distance of -one -needle and:certain’ of
the outwardly. transferred- loops. in the:same
course are transferred 1nwa.rd1y a distanee - of
one needle.

With these -and -cther-objects in view; which
will become apparent from - the. following - de-~
tailed description of the illustrative embodiment
of the.-novel heel arrangement shown in: the ae-
companying. -drawings, -the -invention resides:in
the novel method of forming single-unit -heels;
and:.the new heel arrangement. resulting. ‘there-
from, as well as the new elements, -features-of
construction and arrangements of partsin €O0p-
erative relationship as: ‘hereinafter-mere parbieu-<
larly pointed out in the claims.

In; the drawings:

Figure 1 is an elevation of a finished- full-
fashioned stocking within the invention;-:

Fig. 2 is-a plan view of a flat knitted blank-from
which ‘the stocklng shown in Fig. 1 was -made-by
looping and seaming the edges together; ..

Fig. 3 is a diagrammatic view illustrating the
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3
loop formation of portions of the widened and
parallel sided parts of the heel zones of the blank
of Fig. 2 as it appears in knitting;

Figs. 4, 5, 6 and 7 are diagrammatic fragmen-
tary views of the loop formations and showing the
steps taken in providing lace marks in the par-
allel sided parts of the heel zones shown in
Fig. 3;

Fig. 8 is a detail view on an enlarged scale of
a heel zone of the stocking shown in Fig. 1;

Fig. 9 is an elevational view of the narrowing
head at the left end of a full-fashioned knitting
machine equipped with means to carry out the
novel method within the invention, portions of
the end frame of the machine being removed and
the remainder shown in dot and dash outline;

Fig. 10 is a view of a portion of Fig. 9 but on an
enlarged scale, certain control parts being shown
in different positions;

Fig. 11 is a sectional detail view taken substan-
tially on the line i11—1{1 of Fig. 10, looking in the
direction of the arrows; ‘

Figs, 12 and 13 are detail views of a part of Fig.
10, the parts being shown in different relative po-
sitions.

Fig, 14 is a detail view in plan of the parts in-
dicated by the arrows 14—Ii4 in Fig. 13;

Fig. 15 is a rear elevation of the parts shown in
Fig. 10;

Fig. 16 is a front elevation of the parts shown
in Fig. 10;

Fig. 17 is a fragmentary view partly in section,
taken on the line {1—I17 of Pig. 16, looking in the
direction of the arrows;

Fig. 18 is a fragmentary view, partly in section
taken on the line 18—18 of Fig. 16 looking in the
direction of the arrows;

Fig. 19 is is a fragmentary view of a portion of
Fig. 10 showing the parts in the positions assumed
during ordinary two needle narrowings;

Fig. 20 is a view similar to Fig. 19 but showing
the parts in the positions for the beginning of a
single needle movement of the fashion points
without any movement of the end stops;

Fig, 21 is a view similar to Fig. 20 but with the
parts in different relative positions;

Fig. 22 is a front elevational view of certain of
the spindle mechanism and control means there-
for shown in Fig. 9, parts being broken away, and
including other control mechanism within the in-
vention;

Fig. 23 is a fragmentary elevational view taken
substantially on the line 23—23 of Fig. 9, looking
in the direction of the arrows;

Fig. 24 is a plan view of the lower portion of
Fig. 22 taken substantially on the line 24—24 of
Fig. 22, parts being omitted for clearness of illus-
tration;

Fig. 25 is a fragmentary sectional view taken
substantially on the line 25—25 of Fig. 22;

Figs. 26 and 27 are diagrammatic views showing
the positions of the narrowing head mechanism at
both ends of the machine and associated carrier
rod and narrowing points at different times dur-
ing the execution of certain of the method steps
according to the invention;

Figs. 28, 29, 30 and 31 are views similar to the
left end portion of Figs. 26 and 27 but showing
other method steps according to the invention;

Fig. 32 is an end elevation similar to Fig. 10 of
a modified form of narrowing head within the in-
vention; and

Fig. 33 is a detail view of certain parts appear-
ing in Fig. 32 and as viewed from the left of said
figure.
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In the drawings and description, only the meaiis
necessary to a complete understanding of the in-
vention have been specifically set forth; further
information as to the construction and operation
of other related, usual and well known knitting
machine elements, mechanisms, etc., may be
found in one or more of the following publica-
tions:

1. Pamphlet entitled—Full-Fashioned Knit-
ting Machines—published and copyrighted by the
Textile Machine Works, Reading, Pennsylvania,
in 1920.

2. Three Catalogs entitled—The “Reading”
Full-Fashioned Knitting Machine Parts Catalog
~—published and copyrighted by the Textile Ma-
chine Works, in 1929, 1935, and 1940, respectively.

3. Booklet entitled—The “Reading” High-
Production Full-Fashioned Knitting Machine—
which forms a supplement to the above noted
1940 Parts Catalog of the Textile Machine Works,
and which booklet is a publication of the Textile
Machine Works, and was copyrighted by the lat-
ter in 1940,

4. Pamphlet entitled—Knitting Machine Lec-
tures—published by the Wyomissing Polytechnic
Institute, Wyomissing, Pennsylvania, in 1935.

A single unit full-fashioned stocking within the
invention includes heel zones having widened por-
tions or areas in which are fashioned lace lines
generally parallel to the selvages, said widened
portions followed by parallel sided portions, into
which the lace lines continue from the widened
portions and in the same general direction, and
which has closed selvages composed of all wale-
wise lying loops. In other words, all the edge
loops in the parallel sided portions are knitted on
the same needles. Between the edge loops and the
lace openings in the parallel sided portions are
narrowing or fashion marks, one fashion mark
to each lace opening, each such fashion mark in-
cluding a loop formed on a needle and a loop
transferred cutwardly to such needle when form-
ing the lace opening. In the arrangement shown,
the fashion mark lies next outside a lace opening,
but the invention is not limited to this.

A method within the invention includes form-
ing a parallel sided portion of a single unit heel
zone by transferring outward a group of loops in-
cluding an edge loop, thereby forming a lace
opening, and then transferring inward a lesser
group of loops including the edge loop but for the
same distance, thereby forming a fashioning
mark at the point at which the innermost loap of
said lesser group was restored to the needle on
which it was formed.

The novel mechanism herein disclosed for
carrying out the aforesaid method includes g
means for transferring a group of loops includ-
ing the edge loops outward in the widening direc-
tion and a means for transferring the edge lcop
inwardly an equal distance to restore it to the
needle on which it was formed. Preferably the
loops transferred outwardly in any course number
only one more than those transferred inwardiy so
that a fashion mark and a lace opening are
formed alongside each other and this is repeated
in a number of courses to provide a fabric portion
in the heel cheeks of special appearance and one
having parallel selvages.

Referring to the drawings more in detail, a
blank 49 is shown in Fig. 2, from which a stock-
ing 50 shown in Fig, 1 is formed. Said blank
and stocking each comprises a two ply welt 51
followed by a single ply portion 52 which consti-
tutes the major portion of the stocking and
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which: has therein- lines- of .fashion .marks-53-one
on each side: of the back:seam, resulting from
the -upper leg narrowing and lines of ‘fashion
marks: 54 resulting: from:the lower leg or calf
narrowings. ' Below the narrowing lines 54 and
beginning -at about the level of the ankle is a
reinforced region which extends inwardly from
each selvage part way of the width of the stock-
ing until near the lower or forward end thereof,

from which point to: the end the reinforcement.

extends from. selvage to selvage. . The upper
portions of said reinforced ‘region are.commonly
known as the high heels :55 which are-relatively
narrow and below which the inner:edges of the
reinforced zone -incline inwardly to . points 56
just above the course at which it-is desired. to
begin making- the region in:which the heels are
included. As an incident to making said region,
the :selvages of - the- flat-blank 49 from which
stocking: 50 is made are widened by groups. of
- fashioning points held in the usual ‘“narrowing”
.~combs or fingers-and so used as to step out: the
.edge loops. of every other course for a number of
courses along with a wide group of loops' with
.each edge loop so that the selvages are widened
gradually, the stepping or transferring move-
ment - being onhly one ‘“needle space” for: each
. comb-at .each widening operation, a needle space
being understood as the distance between two
next-adjacent ones-in a row of needles 51. Fur-
ther, the innermost point. of each group neces-
sarily makes a lace opening at each widening
operation and thereby forms one opening of a
pair of widening or gore:lines 58 which run par-
allel to the selvages. In- order that the.out-
ward transfer of the edge loops may be-effective
to widen the fabric, the end:stops for the.yarn
~ carrier rods must also be moved outward enough
to permit the yarn carriers to lay yarn to the
needles to which the edge loops have been trans-
ferred by the: fashion points, - However, as the
points are moved only one needle space at each
edge per transfer while the carrier rod end stops
are necesarily. moved two needle spaces each time
their -position is changed, provision: is: made
whereby the end stops are moved only once for
every two operations of the points.

The said widening operations result in definite
heel cheeks 59 which project beyond the lines of
- the selvages along the high heels.. Enough out-
ward transfers of the edge loops having been
made by the points to widen the heel fabric to
the desired degree; the edge loops are formed on
the same needles for a time, the fabric thereby

being formed of uniform width:-as knitted until

the heel portions have-been completed and. the
. parallel selvage edges 60- thereby result. The
lower ends of each heel portion-.is marked by a
‘course §] shown in dot and dash in Fig. 2. Be-
low the courses 61, the. selvages. are reduced
sharply in width and:short walewise or parallel
selvage edge portions 62 are formed immediately
following the courses 61. = Also, ravel course sec~
tions -63 are provided immediately -below the

courses 61, said sections 63 being-separate from:

- the.selvage edges 62 so that sections 63 can be
. ravelled out when desired, this being necessary
prior to looping: the courses 61 together.. The
toe portion- is also looped in the usual manner
after which the remainder of the selvage edges
. are -seamed together fo complete the stocking
50, Just-below the selvage edges 62 the foot por-
tion is .shown as having lines 64 of fashion marks
formed- in conjunction with a' gusset narrowing.
This is. a. common: featuré .in: full-fashioned

6

=+ -sbockings. - The remainder:of- the;foot portion-of
--blank: 49 and stocking 50 is formed-in any known

b

10:

or desired way. -. Instead of -diamond:point: nar-
rowings; : a -feature -largely::used::in:-two -unit
stockings, the:toe narrowings are shown-as:com-
posed of single-lines:65: of fashion marks.: 'This
form of toe narrowing: is.used-because.the legger
or -single:'unit machine on:which: the- stocking
and -blank shown. are:made possesses. only one

comb on each side-of -each. knitting section in-
-stead-of a pair on-each-side-as is-necessary-to

- make:the-diamond:point-type of.toe.

It will be observed-that the lines-58 of lace

. marks continue beyond the course at which: the

15

206

parallel selvage edges 60 begin, said lines:being

shown as extending :practically to the course-61

in each heel portion. -Said:lines:58 are continued
or-extended as shown partly for appearances:and
partly-to maintain the loop:tension in the lower
portions: of heel:cheeks:59:more nearly the same
as in the: upper: portions of: the- cheeks. - The

- method' of making the lace openings in the por-

25

30

35

tions bounded by. the parallel selvage edges: 60
will be best understood-from Figs: 3-to' 8- inclu-
sive; In Fig. 3 are shown a few of the:courses
in the:lower:or forward: portions-of :the widened
heel' cheeks 59 and a:few of the: coiirses in:the
adjacent parallel selvage:edge' portions:60.
‘Fabric and niethod

Following the-last course in.which-the-heel
cheeks 59 are permanently:widened :is:g.plain
course 66 which marks the:beginning of the par-
allel selvage edge. portions-60. --Next- following
the-plain course 66 is-a-course 61-which.contains

- the first of a series of:fashion marks-68 each. of

40

which includes a loop:which-has: been transferred
outwardly in the process of making an opening
in the line 58 and a loop  which has been first
transferred outwardly and:then:returned:te its

-.original position :so: that: it -and: the other:loop

contained in the fashion mark-are on the needle

- on:which said returned loop: was: formed.: .As

45"

appears 'in: Fig. 4, -after: theiloops of. course 67

have been knitted but:-while they are still on

“mneedles 57, groups of" fashioning points 69 are

50

brought down into:contact:with the:needles-hold-
ing groups of loops:thereon; the-edge 1oops being
included ini said groups ahdtherebeing two groups
of points one at-each:sideiof the fabric of which
only. the one at-the left side is :shown: in:Pigs. 4,

‘9, 6.and 7. Points-69 are pressed down: between

~.the loops and their neédles in:known manner as

60

indicated in Fig. 4 and the points are then lifted

55 While the needles are down, thereby taking: the

groups of loops from the needles to the points.
The: points are ‘then shifted outward ohe needle

i-space, the distance between two adjacert needles,

and the points again pressed into contact with

-the needles so-that the:16ops; needles and points

-oceupy the positions-shown' in:Fig. 5:in:'which the

65

70

edge loop shown has been:stepped out to:widen

:the fabric and the loop engaged by the inner-

most. point -§9 has been stepped: outward -away
from its neighbor on the right to make a lace
opening between the two., The sinkers are.now
brought forward above the fabric and the:points
are raised while the needles are rising so that the
loops are stripped-downion the shanks:of the nee~
dles and free of the points which are raised faster

~than the'needles-so-as:to elevate: the points to

:.their normal stationary pesitions above the nee-

dles. The points are now shifted outwardly an-

- ofher - needle’ space so-that the*innermost- point

(3

69¢is two reedle spaces ottsitle’ the position in



2,489,141

7

“which {t is shown in Pig. 4. The points having
been brought down between the loops and the
needles again, the points are used to transfer
" the loops one needle distance inward instead of
outward, so that the edge loop is restored to the
needle on which it was formed, as shown in Fig. 6.
Also, -the other loops which had been transferred
outward are restored to their original needles
except the innermost one, the one whose displace-
ment is the cause of the lace opening. However,
-~ as the loop which was moved outward to make
the lace opening remains on the needle next out-
ward from the 'one on which it was formed, the
restoration of the next loop to its original needle
© brings two loops onto the same needle. When
the next course is then knitted, the two loops are
cast off the same needle resulting in a fashion
mark 68 as shown in Fig. 7. As is clear from Figs.
© 6 and 7, as well as from that which has been said,
the fashion mark 68 in course 87 includes the
loop which originally occupied the lace opening;
- therefore, the fashion marks is next adjacent the
lace opening in course 61. After the formation
of another plain course, the routine followed in
making the lace opening and fashion mark in
course 67 is repeated and this method is there-
upon continued to the end of the heel cheeks, at
the course 61, to continue the lines 98 of lace
openings substantially to the end of cheeks 59
and to make g line of fashion marks 68 alongside
the lines of lace marks in the portions having
parallel selvage edges §0. The resulfing overall
effect is perhaps best shown in Fig, &8 which shows
the appearance of a portion of the stocking which
includes the courses shown in Figs. 4, 5, 6 and 7
after the blank has besn folded and the edges
of the fabric seamed together.

Apparatus

~ The apparatus employed in producing the
above described stocking 50 and the method of
making it is shown in Figs. 9 to 31, inclusive, and
includes a narrowing head 74, Fig. 9. It will be
understood that two narrowing heads are used,
one at each end of the machine, the one at the
left end being shown in detail while parts of both
heads are shown diagrammatically in Figs. 26
ahd 27. The mechanism of the narrowing head
is operated from a main cam shaft 75 by means
ineluding a cam follower 76 which is mounted
both to revolve and to slide on a pin shaft 17
fixed in a lever 18, the forward end of which is
pivoted to the frame of the machine at a point
19. When it is desired to operate the narrow-
ing head, the follower 16 is maintained or brought
into such position on its shaft 11 that it is af-
fected by a cam 80 or by a cam 710 by either
- of which follower 16 is adapted to be operated.
The lever 18 is part of a train of parts including
an actuator 81, the lower end of which is pivotally
connected to lever 18 near the rear end thereof
by means of a pin 13 and the upper end of which
is forked and pivotally connected in the usual
manner, to two levers 82 and 83, Fig. 10 (connec-
tion not shown) pivoted to spindles on the nar-
rowing head, lever 82 on an end stop or carrier
rod spindle 84 and lever 83 on a narrowing rod
spindle 85. Spindles 84 and 85 gre threaded and
have ratchet wheels fixed thereto whereby in
cooperation with suitable racking elements, said
spindles on head T4 may be turned in either di-
rection in response to oscillating movements of
lever 18.

For turning spindles 84 and 85 in the narrow-
ing direction, ratchet wheels 86 and 87, Figs, 19,

8

20 and 21, are racked by pawls €8 sand 89 respec~

© tively, which are pivoted on levers 82 and 83 on
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spindles 84 and 85, the connection of pawl 89
with lever 83 being shown in Fig. 16. The levers
82 and 83 and therefore the pawls 88 and 89 are
lifted when actuator 81 is lifted by either of said
cams 10 or 80. Pawls 88 and 89 are normally in
contact with the teeth of ratchet wheels 86 and
87 respectively and the arrangement is such that
the throw of cam 70 or of cam 80 is sufficient to
give pawls 88 and 89 a movement, unless the
natural action of the pawls is modified in some
way, which moves spindles 84 and 85 enough so
that nuts on threaded parts of the spindles are
given a two needle movement each time the actu-
ator is lifted.

The spindle 84 of each narrowing head has one
nut such as 93, Figs. 26 to 31, inclusive, thereon
while the spindle 85 of each narrowing head has
two nuts 94 and 95 thereon. Each nut 93 has
end stops such as 96 thereon the position of which
determines the throw of yarn carrier rods such
as 971 and therefore the number of needles to
which the yarn carrier can lay yarn and the
width of the fabric courses as knitted. The nuts
94 and 95 on each spindle 85 are arranged to
adjust the position of bolt stops 98 on pairs of
narrowing rods 89, 109, said rods having nar-
rowing fingers 81 and 102 thereon respectively,
there being a finger 101 and a finger 102 for
each Knitting section. Pingers 10i and 1062 have
the fashioning points §9 therein and fingers 101
are arranged to act on the left selvage of a piece
of fabric being knitted while the fingers 102 are
arranged to act on the right selvage.

For turning spindles 84 and 85 in the widening

- direction, said spindles have fixed thereon addi-
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tional ratchet wheels 103 and {04, respectively.
The teeth of ratchet wheels 103 and 104 are in-
clined oppositely to those of ratchets 86 and 87
and racking pawls 105 and {06 may be pivotally
connected directly to actuator 81 but as shown
in the drawings are mounted on a bracket 90 at
points 187 and (08, respectively, and extend yp-
wardly therefrom gso that they are adapted, on
an upward movement of actuator 81, to rack the
ratchet wheels 103 and 104 in the widening di-
rection, the counterclockwise direction as viewed
in Figs. 9, 10, 12 and 13. The bracket 90 is car-
ried on a stud 91 in the actuator 81, Fig. 16, and
is adjustable relative to said actuator by screws
92 as shown in Figs. 10, 12 and 13. With the
arrangement shown the movement of the actu~
ator 81 is sufficient to turn both of spindles 84
and 85 sufficient to move their nuts two needle
spaces provided the natural action of the pawls
is not interrupted or modified. Further, ratchet
103 has teeth of a length corresponding to a two
needle movement while ratchet 104 has teeth
only half as long to permit a one needle widen-
ing movement when desired. Also, a pawl (09
is pivoted on the stud 81 on actuator 81 and ar-

- ranged to turn ratchet 104 and spindle 85 in

65
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the widening direction on a downward movement
of the actuator. Unless its action is interrupted,
pawl 109 is adapted to turn spindle 85 an amount
equal to a one needle movement of the nuts 94
and 95. Pawl 109 is used at times as a pull-back
to move the fashioning fingers toward the selvage
edges after a narrowing operation to produce lines
of fashion marks inclined toward said selvage
edges. Also it is used in carrying out the novel
methed hereinabove described to step the fashion-
ing fingers outward each one heedle distance to
the desired positions for making fashion marks
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68 after the  fingers -have completed widening -

movements for making lace openings in lines 58:
Both automatic and manually operated means

are shown for interrupting or modifying the

action of the pawls for racking spindles 84 and
85.
the ‘longitudinal or shogging: movements of the
cam shaft to ensure that the widening pawls 105
and 106 are disabled or thrown out of racking
position when the follower 16 is to cooperate with
the narrowing cam 80 to move points 69 to nar-
row the fabric and the narrowing pawls 88 and
89 are disabled or thrown out of racking position
when follower 76 is to cooperate with narrowing
cam 80 to move points 69 to widen the fabric. :
automatic means for preventing the pull-back

One automatic -means is coordinated with-

An

10

15

pawl {09 from operating ‘during the times. cer- -

tain parts of the stocking are being narrowed
is also-provided together with a means whereby
said pawl 109 is permitted to operate: when de-
sired to modify the inclination of the lines of
fashion marks.

20

Also, means is provided for preventing pawl 109 -

from  operating - during certain .movements of
actuator 81 and means whereby.said pawl is per-
mitted -to operate to increase the movements of

the fashioning fingers. in the widening direction.

when desired to assist in carrying out the method

of the present invention. . A manually. operated -

means is.also provided which restricts the action
of narrowing pawl 89 so that it racks point
spindle 85 only one needle space. at each oper-
ational cycle of actuator 81. .Said manual means
also. includes an arrangement for. preventing a
racking action by narrowing pawl 88.on spindle
84 when pawl 89 is performing a single needle
movement. Further, an automatic means.is pro-
vided whereby widening. pawl 105 .for .end stop

85

spindle 84 is prevented from acting fo rack .the . )

spindle at certain. times when pawl 106 is active..

to permit the point spindle 85.to be turned .with-

out a .corresponding movement of. the end stop . .

spindle and to thereby assist in carrying out.the .

novel method herein disclosed.. ..

It will' be understood that the cam. shaft .15

is shogged to the right from the.position shown: .

in Figs. 22 and 24 each.time the actuator 81 is.

to be operated, the cam shaft being shown in.its.. ..
left hand or knitting. position whereas its right. ..

hand position.is the one in which the narrowing. 2

machine is operated.. It will be.seen. that when:. .
shaft 1% is in the knitting position. the cam. ..
follower: 16, unless..shifted, lies .in - a position...

intermediate .the planes of the. narrowing .cam

29 and the widening.cam 70. -When.a fashioning .

55

operation is to-bhe performed by the narrowing .
machine and the combs on.the rods operated by. -

spindle 85, the shaft 15 is.shogged. longitudinally :
by a.known.cam shaft shifting means, not shown, .

under .the control of.the well-known -pattern
chain.or equivalent means, also.not shown.  If

80

the fabric..is to .be.narrowed..or . widened. by -

transfer..of loops by .the.combs :and.spindle 85;

follower 18 is permitted to remain .in the posi-..

tion shown.in Fig. 22. .The shift to:the right.

il

of shaft.15 thereupon:brings..cam -89.and. fol-::

Iower 76 into the same vertical plane.to.give.the

actuator 8! an up .and.down.motion starting.

from a position as shown in which the. weight.of
the actuator is.suported on.a bracket Ii1 by
a bolt 112 ﬁxed to the bracket and contactmg
at its upper end the actuator 81 in the usual
manner (not shown):

85 both turn enough to-move ~their nuts’ two

70

In: .case of an ordlnary .
narrowing motion, one-in- Whlch spindles -84 and .

75

10
needle spaces, automatic: control- means asso-
ciated with spmdles 84 and-85 permits the nar-
rowing pawls 88 and 89 to operate normally while-
preventing the widening pawls 105 and 106 from
affecting their ratchets. - Said control means in-
cludes two ‘plate cams 115 and 118 pivoted on
spmdles 84 and- 85, ‘respectively. Unless posi-
tively moved therefrom, cams {15 and {16 stand -
in the posmons shown in Figs. 9 and 13, beinv K

held normally-in such- posmons by a spring asso~" -

ciated with connections running from a pin 1171’
fixed on cam H9.
shown, a short link 118 ‘pivoted at its upper -
end-on pin-t17. At its. lower end-link 118 is
pivoted to-a long 11nk i19 on:a pivot whose axis

is ab right" angles- to that of pin 1I7 so that -

link’ {18 acts as a universal joint between link:
119 and cam 115." Link 119 runs downwardly and:
rearwardly -and is pivetally connected at its

-lower end w1th a short link':1208 which is p1voted‘ ;

in turn at 1ts lower end to'one arm 121 of a hell
crank lever l29 ' As’is” perhaps best shown in-
Fig. 22, the plvot between. link 120 and link HB o
is at right angles., to the pivot. between link . IZU o
and-arm 121 so that link 120 acts as a universal
joint beétween long.link (19 and member. 12{. .
The “bell-¢crank. lever 127.is pivotally. carried
on:a pin I22 secured to.the frame of the ma- .
chine, F1t>r 24, The bell crank lever 129 .is pro- -

vided w1th a ‘second arm (34 pivotally connected.. .

to one end ‘of a link 123, Fig. 23, the other. end

of which 'is. pivotally connected.fo .a fork 124

best. shown in Fig. 24; Fork 124 has an eye or . :
collar. part 125 at its right hand end which is .
connected to a.rod (26.
and close to a back.beam {21 which is part of ..
the framework of the machine and.rod .126 is ...
supported. from sa1d beam by brackets 114 one of

which is’ shown in Flg 24. A spring 130.acting ..
in compressmn between a bracket-128 an a.col- - .

lar 131 presses rod 126 toward the right as viewed:.

in Fig. 24, and serves to.hold.said.cams. {15 and ...
116 normally.in the positions in which narrowing. ...
movements of .the spindles 84 and.85 -may .be. ..

carr1ed out Rod (26 runs the entire length of..
the. machlne S0. that it also.controls.cams. cor-. -

responding to.cams 415 and 116 in the narrow- .-

ing head at.the.right. end. of the machine. It ..
will be seen further that cams 115 and-.({6 are ..

connected at a level above spindles. 84 and 85 .

by a link .i32, the.ends.of which are .pivotally...
connected. to cams. 115 and. 116 so that the.two.-.
are maintained.in a.definite.angular relation one....
to another.. Cams. 115 and 116 being.under. the:..
control .of spring .130.and therefore in the.posi- -

tion shown in Figs.-9 and.13.in which-the spindles. ..
84 and 85 .may.be.racked.in the narrowing di= -
rection, whenever the pattern means causes;shaft

75 to.bhe shogged.to the.right, cam 80.is brought:: .

beneath follower-16. and -2 narrowing action re-
sults...
lines: of fashion.marks such.as lines -53-and.54;. .-
the .spindles 84.and 85 both being turned so.as...-

to moye. their- nuts.two..needle .spaces..at each..:
‘operation.and:the lines .of-fashion marks.-being::
formed parallel to-the selvages unless additional: .

means.are used to.produce a.different result:

‘When now. it is desired that.spindles 84-and.85 -«

shall. cause -widening:action: of the -fashioning:
points.in .the ,combs..operated by spindle -85, at:. -
the .same.time the pattern .means.causes cam. .

shaft .75 to.be, sh1fted to.the right, the pattern.-.
means also operates a control rod. (35, Figs..22: ..

and 24; so as to.set in motion a means to shift’
cams [15and 116 from the positions shown in

Said connections include as

" Rod 126 runs parallel .

.Such..actions..are.: those : which..produce. -.
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PFigs. 8 and 13 to those shown in Fig. 12. Said
rod 135, is shown in Fig. 22 in its right hand
position in which the parts controlled by it are
stationary. When the pattern means acts on rod
185, the rod is moved to the left as viewed in Fig.
22 against the pressure of a spring (not shown).
Rod 135 is pivotally connected to a lever i36
which is pivoted at its lower end to a bracket
fixed on the frame of the machine. At its upper
end lever 138 normally supports the front end
of a lever 131, best shown perhaps in Figs. 22 and
25, A spring 138 serves to draw the front end of
lever 137 downward against the free end of lever
136 s0 long as the lever {38 is in the vertical plane
of lever 137 but when the pattern means has
moved lever 136 out from beneath lever 1317,
spring 138 draws lever [37 down so that a cam
follower 149 pivoted on the lever rests on a cam
14{ fixed on the main cam shaft 75. Lever 137
being pivoted at 142 intermediate its ends, its
rear end moves up as its front end moves down
and the upward movement of the rear end of
lever 137 is employed to move said rod 126 against
its spring 130. For this purpose, three short
links 143, 144 and 145 are pivotally connected in
8 chain between the rear end of lever 1271 and
the end of a horizontal arm 127 of a bell-crank
lever 148, Fig. 23, which is pivoted on the rear
face of the back-beam 127 in a vertical plane at
right angles to the plane of lever 137 the links
143, 144 and 145 being arranged to act as a uni-
versal joint to permit the movement of lever 137
to be transmitted to the bell-crank lever 148.
Lever 148 has a vertical arm {48 which projects

downwardly from the axis of rotation of the s

lever so that, as arm (47 is raised, the lower end
of arm 149 is moved toward the left as viewed
in Fig. 23 and arm 149 thereupon carries with it
a collar 150 on rod 126, best shown in Fig. 23,
to move the rod to the left against the pressure
of spring 130. The leftward movement of rod
12§ is thereupon transmitted through said mem-
bers 123, 129, 120, 119 and {18 to cam {15 and
through link 132 from cam 115 to cam {{6. Cams
115 and {16 thereby are moved from the positions
shown in Fig. 9 in which they throw out of action
the widening pawls to the positions shown in Fig.
10 in which cams 115 and {16 throw out of action
the narrowing pawls while the widening pawls,

so far as these cams are concerned, are free to &

act. As is clear from the drawings, narrowing
pawl 88 and widening pawls 185 and 105 have
pins or follower members {5f, 152 and ¢{ 53, re-
spectively, thereon which project into the verti-
cal plane of cams 115 and {16 so that the edges
of the cams may contact the pins and move the
bawls in the desired manner. Narrowing pawl
89 for spindle 85, however, is not provided with
& pin but pawls 88 and 88 are connected by a link
154 whereby pawl 89 is thrown out of operation
at the same time as pawl 88, this whether pawl 88
is moved by cam {15 or by other means. How-
ever, although it is the more common thing to
widen the fabric at points in cooperation with
the narrowing machine and the comb spindle 85
when the main cam shaft has been shogged, this
is not essential and fabric is sometimes widened
during the couliéring portion of a knitting eycle
or revolution. In this case, at the same time rod
126 moves cams 15 and 116 to throw pawl 88
out of action, it also moves cam follower 76 so
that it will cooperate with the widening cam 10,
whereby also an up and down movement of the
actuator 81 is caused but at a different point in
the revolution of shaft 75 than that caused by
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cam 80. For this purpose, rod 126 has a pair of
collars 155 thereon which lie one on one side
and one on the other of a forked and down-
turned end of a generally horizontal lever 156
which is pivoted at 157 on a vertical pivot. Ex-
cept when widening is to be done during coulier-
ing and at which time the carrier rods only are
used, one of collars {55, the one on the side of
lever 156 toward spring {38 and which would
therefore transmit a thrust to a lever (5§ when
rod 126 is moved to the left, is left loose on the
rod or set otherwise so that there is a lost mo-
tion between the rear end of lever (58 and rod
126. The lever 158 is not affected by the move-
ment of rod 126 when the rod is shifted prelim-
inary to a shift of the main cam shaft followed
by use of cam 88 for lifting the actuator. To
prevent accidental and. undesired displacement
of follower 78 from the position shown in Figs.
9 and 22 while the lower end of lever 15§ is thus
free to move relatively to rod 126, the hub of
follower 16 has a groove 16A therein and a plate
18A is shown dotted in Fig. 24 and removably
fixed to lever T8, plate T8A having an offset ex-
tending into said groove to hold the follower
against movement longitudinally of its shaft so
long as said collar is loose on rod {26. When now
1t is desired to shift follower 76 to cooperste with
cam 10, plate T8A is removed from the machine
and said collar 155 tightened on the rod 126 to
hold lever 156 in the position relative to the rod
shown in Figs. 22 and 23. The cams 70 and 80
and the lever 156 form, however; no part of the
present invention and are not claimed herein.
When now rod 128 is moved by arm {49 of bell-
crank lever {48, one of collars {55 pushes against
said rear end of lever 156 to turn the lever in the
counterclockwise direction as viewed in Fig. 24.
The forward end of lever 158 is forked to embrace
the edge of cam follower 76 so that when lever
156 is turned counterclockwise, the follower 16
is moved rightward to cooperate with cam 78.
As shown, widening and narrowing cam 80 is in a
different angular position on cam shaft 15 from
widening cam 76, This is hecause it has been
found necessary to operate the spindle 84 at a
different time in the revolution of the cam shaft
when widening during a knitting cycle than when
narrowing or widening during a “narrowing”
cycle or revolution in which the main cam shaft
is shifted out of knitting position. Therefore, it
will be understood that while the narrowing ma-
chine and associated narrowing fingers are not
operated to affect the fabric when the cam 19 is
to be employed and when plate 78A is removed
from engagement with the hub of the follower
T6A, the fingers are normally shifted laterally by
the spindle 85 to maintain them in predeter-
mined relation to the end stops when the spin-
dle 84 operates said end stops and carrier rods
to widen the fabric. The use of the narrowing
machine is, however, essential to the formation
of lace openings such as are shown in Figs. 1-3
and 5-8, so that it will be further understood
that the description of cam 78 and its operation
is given herein merely to explain the use of parts
shown and commonly installed on the machine
of the type shown.

The narrowing positions of cams (15 and {16
is assumed to be the normal one and these cams
are therefore returned to the positions shown in
Fig. 9 after each widening operation. 'To this
end, cam 141 has a high point and when such
high point comes beneath follower 140, cam 141
lifts lever 137 to a point such that rod {35 swings
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lever 136 back:beneath: lever 137 and.all the parts -

then.return-te-the positiens shown in-Figs.-9, ‘22

and.25-under: the influence of spring 130 and re-. -

main in-such positions: until-another movement
of:rod {85 under the-influence.the pattern. means
initiates-another-mevement of lever 137.. It -will
be-noted: that-lever 135 has a-projection 158 at

o

one- side- of - its upper end.which is adapted to..
catch on- the left -side.of the frent end.of lever

31 as viewed in Fig. 22 to prevent lever -136
from: being drawn. past-the plane-of -lever-131 by
the:spring which:actuates rod 435 in the return
direction.

It is the standard practice.to step the.-fashion--
ing :points two needle spaces:at each narrowing:

operation but it has been :found necessary.-to
move.the fashioning points only.one needle space
in .widening . operations:

only one needle space a’any given widening -op-

eration. . .Pawl 1035, however, -moves . its ratchet -

Therefore, cam -£§§-is-
50 .formed that pawl ;186 can .move its ratchet -

10

15

two needle-spaces per widening.operation, so far-.

as cam. .15 is. concerned. : Therefore, when. the
parts are,in the widening positions shown in Fig.
10, .each operation of .end .stop spindle, 84-moves
the .end stop one needle ahead.of -the positions
to which the spindle.85 .moves-the point carrying
fingers. . Therefore, unless:some means .were

Y25

taken.to.prevent,it, .the lines 58 ofilace-openings. :

made. by the fashioning points weuld:tend to di<

verge -from the selvage. edge lines.
desired. that ithe. lines..of- lace openings remain
generally parallel to the selvage edges.
fore,.e means is prov1ded for. causing, when. de-
sired,. the .widening .pawl. {65.for spindle -84 to

operate at.only. every other stroke.of- actuator:84.

when.cams. 145 and 146 are in their widening po-
sitions.:. For this purpose.a split. collar 148 -is
placed .around.the end.of.the.pin 12 .and-collar

148.is provided with an.upward, extension formed. .
of .a.bolt threaded into.the.collar at,its-one end -

and.into a connecting.member 159 at .its other
end, connecting member .£59 being. pivotally. con=

nected .to an arm.150 of a.hell-crank lever 139, -
Fig. 15, pivotally mounted.on.a fixed pin. or bolt.

164 and which has another arm, {62 which car-
ries a racking pawl.{63 pivotally-connected there-
to...

However,:it is -

There-.
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Also piveted on.pin -18{.is a ratchet wheel ...

164, Figs. 9 and. 10. Fixed to the ratchet wheel ...

164 on pin 16§ is a star wheel cam JE&-Which‘is,_BO

rotated.in sten-by-step fashion by .the action. of
pawl 182 on the teeth of ratchet wheel 184. Cam
185 is provided with.alternate high.and. low.por-

tions 168 and 113, respectively. The surface.of.
is in contact with a cam-follower . 16§
pivotally mpunted.near the lower.end.of a lever..2
167 which is. pivotally mounted on.a pin 133.-car-.
ried on the frame of the machine, the upper end

cam_f§£5

of lever being .adapted to.engage pawl. i85 .as
hereinafter .set forth. .As the high points. (18 ef
star cam 185 act on the.follower (88§,
throws the upper end.of.lever

the -cam..
{87 :toc .the right..

60

so that it contacts.pawl {85 to prevent pawl {85 .

from racking its, spindle, 84 every. other widening. ...
The .end. stops.are.
thereby maintained in.step.with the fingers.or .

movement..of actuator. 81.

combs. holding the fashioning points-to .main-

tain the: selvage edges and .lace lines.parallel.

The pawl 183 for the star cam.can be thrown out .

of operation raanually when it is desired that the

selvages diverge from the lines of lace openings.’

when widening. -In this-case the pawlis thrown
out of ‘action at-a time-the follower 188 is ona
low pointof the:star cam-which permits-the

pawl: 485 to.rack ‘the: spmdle 84 each -widening:: -

movement.

5

chine. 'Lever 168 . depends from-the -rod :169. andi:
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The pull-back;or:auxiliary.widening pawh(108.::
acts, when permitted, to turn:the point spindle:8!
enough- to ‘move :its:nuts :each sone meedle space::
at.each down stroke:of:the.actuator. :However;::

the major part;ofthe:time,: it -is-desired to.pre-;:

vent pawl 108 from-acting on;its ratchet 134. ~Two:.x»
means are.shown for this purpese:::One;of:the
means shown for preventing racking:aection: of: "
pawl 109-is generally similar to apparatus:found::
in -the standard “Reading” -full-fashioned knit=::
ting. machines :and..comprises-a-lever: +68 -jours.:
nalled: at.its upper end: on:a-rod: {69 ;which ex=:.-
tends along:the rear.of: the machine parallel to: -
spindle .84 and-is-fixed to the frame-of ithe mas:

the lever-is pivoted at its:lower end to.a:link:k10: .
which has;a hook-recess ATl near:its .free rend:.-
adapted to drop onto a -pin 112 .which:is:fixed o
and projects: from pawl-109. It.is.clear from-the

drawing that when link-410 is drawn toward:the
left as viewed in- Fig..10,.;the link will draw:pawl:;
109 away from-its.ratchet-wheel:so.that:thepawl:
will \not .affect -spindle :85. .. For -operating. linki::
{10-to draw pawl i109-leftward, lever-188-has:an: -
extension.| 74 in Figs. 10.and-15,:and-whichis.pro=;:
vided with a:portion:113 . which exten
paraliel-to rod 169.-As-shown-in: Fig.15.po &
113 has fixed-cam pieces-115; 416 and 11 thereon‘ 2
which -are :adapted-to be: contacted- by a glider:

piece: 118 held at the upper-end :of :an.arm {719

which extends downwardly and then:horizontally.:..
to the right beneath-portion:113-to:a connection:
(not shown) with the nut 93 on spindle 84 inithe «:
usual manner... At the angle between-the ver- -
tical and horizontal parts.of -arm: {:19;-it.is formed..
into a sleeve 180 shown in-Fig.-15-which slides on:::
rod 169 and by which arm:I79 is:guided and:paxtly...
supported: on the shaft. ‘As-the nut 83-moves -
along -spindle- 84, :slider..or..contact piece {18 on-«
arm {19 comes. in:-contact.-with first one and then:::
another..of-fixedcam pieces 115, 176 :and: L1T.:"
Cam pieces:115; 116-and:I77 all:are high-enough:to::.
cause arm 119 to swing-shaft-189 and lever:or arm::.
168 :clockwise:far enough recess AT being in-ens:
gagement with-pin
ineffective -position w1th respect to_ratchet IG
Cam piece . 116-is lower -than cam pieces 18 and:
177 for a purpose-which will presently-appear.:-
At..times, -however;:it .is' desired .that.pawl :1.09:

:shall- operate-ratchet -wheel 104 -when:link. 170 -

is being held by lever -168-in a horizontal :posi- »
tion:normally:preventing.the pawl from:so.doing. =
In such:a, case;a nose portion:182-of hook:link {10, -
Fig.-17; manually raised so that a spring:181 may-:

-draw pawl:109 toward its ratchet whereby link 170 - :

rests-on:pin 112.as shown:in Fig.-17. and - will-not -
affect:the action of pawl 109, -

At times: it is' desired that :the pawl :109:shall
not: operate. spindle-85-during periods when nar-.:

‘rowing-is:carried-out even.if-lever #68 and lnk:

1710 are-in-position -to:permit-it. and therefore'a -
means; 183.is provided which is shown-as:assoei~

ated with-link 132 and which comprises a-eollar: :
184 fixed to link: {32 and: having-a lever: {85 piv-:

‘oted:on:a pin-188 carried:on the. collar:184. The::

lever 185 is provided.with a:pin 187 fixed near:the :
free:end thereof -and projecting laterally there-:
from.inthe direction :toward the observer when::
viewed as-in Fig. 10. A-tension spring 188 con-. -
nected ‘between pin 187 and »a pin 189 fixed: to:
collar: 184 :below:pin 186 -gives:lever: 185 a-snap-.:
over:action; holding pin 187 yieldingly-againstithe <+
top of collar:I84 or:against the top:of-a:horizon=:.-
tal finger:490:which-forms:anextension of collar-

184 +projecting : toward :the: vertical: plane-of =
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spindle 85, depending on whether the operator
throws lever 185 to the left.or to the right. Lever
185 also has a lug 191 thereon projecting from its
other face in the direction opposite to said pin
181. Lug 191 extends into the plane of pawl 189
as shown in Fig. 14 so that when pin 187 is in its
left hand position as viewed in Figs. 9 and 10 and
link 132 is moved to the left as viewed in Fig. 9
due to cam 115 and 116 having been turned coun-
terclockwise, lug 194 pushes pawl 109 to the left
to render it ineffective to rack spindle 85. When
now it is desired to permit pawl 188 to operate to
rack spindle 85 during narrowing operations of

actuator 81, lever 185 is thrown over so that pin-.

187 thereon rests on nose 190 and the lug 18! is
thereby placed in a position in which it permits

pawl 109 to turn ratchet 104 one tooth on the

down stroke of the actuator.

Usually, a narrowing operation involves a
movement of the point combs or fingers eqial to
two needle spaces. This is the case, for instance,
in making the fashion marks forming lines 53 and
54. However, in carrying out certain steps in the
hereinabove-described method, it is necessary
that the points move only one needie space in the
narrowing direction. Such a step occurs at the
times of forming the fashion marks 68. To this
end, a manually operated means is provided
whereby narrowing pawl 89 is prevented from
racking spindle 85 more than one tooth, an angu-
lar distance equivalent to a movement of one
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needle space by the points, at each upstroke of -

actuator 81. Further, as no change in the width
of the fabric is desired at the time of said one
needle narrowing action by pawl 89, said man-
ually operated means has associated therewith
also a means whereby pawl 88 may be prevented
from affecting spindle 84. As shown, said man-
ually operated means includes a handle member
192 which is pivotally connected to a pin {93
shown in Fig. 11, one end of said pin is fixed to a
plate or cam 194, best shown in Fig. 18, pivoted
on spindle 85. Handle member (92 has an en-
largement (95 intermediate its ends in which is
an aperture 196. About midway of its length, the
upper edge of aperture 96 curves downwardly to
form a projection 197 separating the upper part
of the aperture into two sockets 198. ’

One end of a shaft 199 projects through the
aperture 196 and has guide collars thereon spaced
at opposite sides of handle member 192 to facili-
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tate keeping the handle member 192 in a desired -
vertical plane when it is shifted longitudinally, -

Owing to the weight of handle member 192 the
shaft 199 remains in whichever socket 198 it
Is placed, whereby in effect the handle member
may he releasably latched in either a right hand
or a left hand position as viewed in PFigs. 9, 10,
19,20 and 21. When handle member 92 is moved
irom the left hand position in which it is shown
in Fig. 19, to the right hand position in which
it is shown in Figs. 20 and 21, plate 194 is turned
clockwise. Plate 194 is provided with & cam por-
tion 268, as appears clearly in Fig. 18. When
handle piece 192 is in its left position, Fig. 19,
the shaft 199 being in the right hand socket 198,
cam portion 200 lies below the point of racking
pawl 8¢ when the pawl is about to begin its up-
ward movement and the pawl will therefore turn
spindle 85 a distance equal to two teeth of ratchet
87. When it is desired to produce only a one
tooth movement of ratchet 87 by pawl 89, handle
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member 192 is drawn toward the right from the -

position as viewed in Fig. 19, so that shaft (99
will occupy the left hand socket 198 as shown

15

in Fig. 20. Cam 200 now occupies 2 position in
which its upper corner prevents pawl 8§ from en-
gaging the first tooth of ratchet wheel 87 covered
by its arc of movement. The pawl, however, is
free to drop into engagement with the ratchet 81
as scon as it has missed said first tooth and
therefore engages the second tooth in its two
needle arc of movement to rack the spindle 85
during the last half of its traverse to move the
narrowing points only cne needle space. More-
over, in carrying out the novel method within the
invention, it is desired that narrowing pawl 88
shall be prevented from acting to rack end stop
spindle 84 at the same time that pawl 89 is lim-
ited to a one needle effect. For this purpose plate
194 has an arm 281 (Fig. 18) thereon, which pro-
Jects radially outward from the spindle 85 op-
posite cam portion 288, At its outer end arm
281 is connected by a bolt 282, with a similar arm
283 on a plate 284 outside of ratchet 184 and of
generally ring-like form pivotally mounted on a
collar 285 surrounding spindle 85. Therefore,
when plate 184 is moved by handle member 192,
plate 204 is turned also a like degree. Plate 204
has a second arm 205 integral therewith which
is pivotally connected by a link 287 with a plate
or cam 208 pivotally mounted on spindle 84.
Last mentioned plate 208 has a cam portion 209
integral therewith which, when handle member
182 is in its right position, holds narrowing pawl
88 in the position shown in Fig. 20 so long as
the actuator 81 is in its lowest and idle position
and in which position pawl 88 will miss the tooth
on ratchet 86 with which the paw! would other-
wise engage. As soon as pawl 88 has moved
slightly from the position in which it is shown
in Fig. 20, it falls against its ratchet 25 as shown
in Fig. 21. However, as each of the teeth on
ratchet 86 covers an arc equal to a two needle
movement of the end stops and is therefore
equal to the arc of movement of pawl 88, the
upper end of the pawl comes to a stop just be-
fore or just as it engages the next tocth of ratchet
86 and therefore spindle 84 is not moved when
handle member 192 is in the position shown in
Figs. 20 and 21, It will be seen that the plates
204 and 288 need to be positioned quite exact-
ly to ensure that pawls 88 and 89 shall just miss
engaging the teeth nearest them when starting
their upward movements,

A plate 210, Figs. 16 and 18, is provided for dis-
engaging the pawl 89 from the ratchet wheel 87
to limit the movement of the nuts 84 and 95
toward each other. The plate 21§ is biased by
means of a spring 211, one end of which is con-
nected to the plate and the other end to the ma-
chine frame (not shown), into engagement with
a rod 212 which is slidably carried in s portion
of the machine frame, said rod 212 having a col-
lar 213 adapted to be engaged by the nut 94 when
the nuts 94 and 85 have been moved to a prede-
termined position toward each other. TEngage-
ment of the nut 84 with the collar 21 8 removes
the rod 242 from beneath the plate 218 whereby
the plate is biased in a clockwise direction, Fig.
18, to a position beneath the pawl 88 thereby
breventing further action of said pawl. The
plate 218 and associated parts acts in a well
known manner and, forming no part of the pres-
ent invention, is not described in further detail.

In addition to controlling the pull-back pawl
189 as hereinabove described, the lever {88, slider
178 and cams 175, {76 and 77 control the widen-
ing pawl 185 for end stop spindle g4 during con-
siderable portions of the period needed for mak-
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ing a complete stocking. To this end, the pawl
105 is extended below its pivot to form an arm
215 which is pivotally connected by a link 216
with the lower end of arm 168 whereby pawl 1085
is held out of action when contact piece {78 is
on fixed cam (75 or fixed cam {77 on portion 473
but is permitted to operate ratchet whee! 103
when contact piece 1718 is on the intermediate
fixed cam 116, cam |15 being also in the position
to permit this.

The spindle §4 is provided with a notched disk
220, the notches 219 of which are engaged by
a locking plunger 218 biased into engagement
with the notches 219 by a spring 221 for main-
taining the spindle in a definite position between
indexing operations of the spindle either for
narrowing or widening. The locking plunger 218
is raised out of the notch 219 in well known man-
ner during said indexing operations. A pawl 2171,
pivotally mounted on the shaft 169, is also pro-
vided for engagement with the ratchei wheel
86 to prevent the displacement of the spindle
when the carrier rods strike the end stops, which
occurs at the time the locking plunger 218 has
been lifted out of engagement with its asso-
clated notch 218 in the disk 220 during an in-
dexing operation.

Spindle 85 also has a noftched disk thereon.
This is indicated at 222 in Figs. 10 and 11, Disk
222 acts in conjunction with a plunger 223 as a
detent means to maintain the fashioning points
in proper register with the needles. However, as
the notches 224 in the edge of disk 222 are V-
shaped instead of nearly square, no means are re-
quired for lifting plunger 223 to permit disk 222 to
be racked.

The ratchet wheels and notched disks for spin-
dles 34 and 85 are arranged the same way for
each spindle, the arrangement being best shown
perhaps in Fig. 11. As shown, a notched disk
such as 222 has a hub 225 fixed to the spindle and
which extends laterally from both sides of the
disk part proper, thereby providing bearing por-
tions on which the ratchet wheels 87 and 104 are
mounted along either side of disk 222, the ratchet
wheels peing fixed to the disk 222. Further, a
collar 285 is fixed to the outer or end ratchet by
screws or other suitable means and has a flange
226 at its outer end forming an annular recess in
which two cam plates or disks such as 1§6 and
204 may be pivotally mounted as described.

A spring 221 is arranged to urge pawl 217
toward the ratchet 86. For this purpose spring
227 is shown as connected between two pins 228
and 229. Pin 228 is fixed on an.arm 238 which
forms a downward extension of pawl or lever 211
while pin 229 is part of an arm 231 best shown in
Fig. 15 and which is fixed to the frame of the ma-
chine. A link 232 is connected to the arm 230
and to the paw! 88 at the same point as link §54
said link having a slot 233 to provide both a piv-
otal and a lost motion connection between arm
230 and link 282. With this arrangement the
pawl 217 will not interfere with the pawls 88 and
§9 but pawl 217 will be moved out of engagement
with the ratchet 86 when the pawls 88 and 83
are moved to inoperative position which occurs
when the spindle 84 is being reset.- Also, a spring
234 is provided for widening pawl 105, spring 234
being under tension and connected at one end to
a pin 235 fixed to the pawl about midway of its
length and a bolt 236 fixed to the lower end of
lever 168 and forming the pivot of link 170 as well
as the point of attachment for the rear end of
link 216. Further, a spring 237 is provided for
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urging the lower part of lever (67 and follower

166 toward the star wheel cam 169, such spring

237 having one end connected to an extension of

lever (61 below the pivot of follower 166 and its

other end connected to a pin 238 at the axis

of the pivot of actuator 8i. In addition to the

gprings heretofore mentioned, springs 248 and 241
are employed as shown in Figs. 26 and 27 to hold
stop members 98 on rod 99 against heads 242 and

243 on nuts 94, 94, and springs 244 and 245 to

hold stops 98, 98 on rod 180 against heads 246

and 247 on nuts 95, 95, whereby the point fingers

or combs are maintained in proper relation to the

nuts 84 and 95.

Operation

In forming a stocking blank such as 49, the welt
is knitted and turned and the leg portion is knit-
ted, including the upper and lower leg narrowings
are formed in the usual manner. During the
knitting of the part of the leg portion of blank 49
between the welt and the lower end of lines of
fashion marks 54, the slider contact piece 178 on
arm 179 is on the cam {75 which is high enough
to cause link (78 to hold pull-back pawl 109
definitely out of effective position irrespective of
other means provided for affecting the position
of pawl {09 with respect to its ratchet. Lines of
fashion marks 53 and 54 are therefore parallel to
the selvage edges as usual. Near the lower ends
of the lines 54 arm 179 carries slider {718 off of
cam |75 and onto cam 176 which is relatively
lower, so that widening pawl (05 is free to act.
At the start of widening in the heel the narrowing
spindle is manually racked in the narrowing di-
rection to move the points at the inner edges of
the point combs close to the inside edges of said
reinforced area. During each widening action
plate cam {15 holds the narrowing pawls 88 and
89 out of action, but plate cam 118 permits widen-
ing pawl 106 for the point comb spindle 85 to
move the combs outwardly a distance of one nee~
dle. Widening pawl {05 moves end stop spindle
24 a distance of two needles every other operation
of the narrowing head. However, cam 176 is it~
self high enough to hold link 170 in position to
prevent pawl 109 from acting on ifts ratchet.
Therefore, when the heel cheeks 59 are being
made, the widening lines 58 of lace cpenings will
parallel the selvage edges even though the lug (91
shown in Fig. 14 is carried out of the way of the
upper end of pawl 109 at each widening action of
the narrowing head as is clear from Fig. 12. At
the end of widening of the heel cheeks the slider
piece 118 is in engagement with the cam {15
which again prevents the pawl 165 from engaging
the ratchet wheel (03, although the cam 115
has been moved from beneath pawl 105, and also
prevents the pawl 199 from engaging the ratchet
wheel 104 and it is then desired to maintain the
selvage edges parallel to each other as shown in
fabric parts 60 in Fig. 2. It is therefore neces-
sary to perform narrowing operations to form the
fashion marks 68 shown in Figs. 6, 7 and 8 (and
which will be understood as present in Fig. 2,
although not shown because of the difficulty of
showing them on so small a scale), the cam plates
194 and 208 on spindles 85 and 84, see Figs. 18
and 19, are manually positioned to render the
narrowing pawl 88 for the end stop spindle in-
effective and the narrowing pawl 89 for the comb
spindle 85 ineffective for one tooth of its usual
movement, as shown in Pigs. 20 and 21. Also, the
end 182 of link 170 is manually raised so that
spring 181 pulls pawl 109 to the position in which
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it is'shown in ‘Fig. 17 in which vin 172 on the
bawl holds the link 170 in:inoperative position.
The pawl 109 is now free to rack the ratchet 184
one tooth on the down-stroke of actuator &{ to
step the fashioning points outward one needle
space after each widening action of the points in
making the remaining lace marks in lines 58 but
the lug 191 is still active on narrowing movements
of actuator 81 as shown in Figs. 9, 21 and 22 to
prevent the pawl 109 from- acting during nar-
rowing operations: of the narrowing head and the
fashion points consequently remain in transverse
alinement with the needles on which they de-
posited the loops at the time of making fashion
marks 68 until a fashioning operation is per-
formed on a subsequent course.

It will be clear from the foregoing that, in mak-
ing the parallel sided portions-69, two fashioning
operations are necessary between two immedi-
ately successive knitting cyeles. To this end, the
plate T8A operates, as hereinbefore described and
as shown in Fig. 24, to maintain the follower 76
in the proper position with respect to lever 78 so
that follower 16 will cooperate with the regular
narrowing cam 80 each time the main cam shaft
15 is shogged to the right while at the same time
the right hand collar 155 is left loose or so set
that rod 126 may shift to the left, as viewed in
Fig. 24, without -affecting the lever {58. With
the pull-back pawl 109 and narrowing pawl 88 and
widening pawl ‘105 held inactive as previously
explained,; it is-only necessary for the pattern
means of the machine to cause the camshaft 75
to shift twice between consecutive knitting revo-
lutions to thereby produce two consecutive nar-
rowing cycles and also to shift the lever {36 out
from under lever 37 to cause the rod 126 to lift
rod 19 at the beginning of the first narrowing
cycle to thereby cause plate cam i 16 to throw the
narrowing pawl 89 out of action but not at the
beginning of the second of said narrowing cycles.
The result is then that the widening pawl 186
acts in'the first of the two narrowing cycles to
cause the fashioning points to produce lace open-
ings 58 and the narrowing pawl 89 acts in the sec-
ond of the two consecutive narrowing revolutions
or cycles to produce a fashion'mark 68 in the same
course as the lace opening 58, it being understood
that the pull-back pawl 109 steps the combs out
each a one needle distance in the latter part of
" the first of the two narrowing revolutions so that
the following narrowing operation of the combs
produces fashion marks 68 alongside the lace
openings ‘58 instead of simply filling up the lace
openings. The pull-back pawl 109, however, does
not operate in the second narrowing eycle of the
pair because the lever  185-has been moved to the
position ‘shown in Figs. 13 and 14 which holds
lever 1089 ineffective in cycles in which narrowing
pawl 89 is effective to cause the fashioning points
to make fashion marks 68.

After all the fashion marks 68 desired have
been made, the point combs are moved inwardly
by manually rotating the spindles 85 to position
the points properly for making the sole or gusset
narrowings. The cams 94 and 208 are manually
moved to inoperative positions relative to the nar-
rowing pawls and the pin 172 is again positioned
in the recess 111 in 1ink 176 and the link there-
upon controls the pawl 109 during the making of
the lines 64 of fashion marks made during the
gusset narrowings. After making lines 64 of
fashion marks the slider piece 178 runs off of cam
{16 onto cam 111 which' is of the same height
as cam 175, so that pawl 109 remains away from
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ratchet 104, ~ After marks 58 and 68 Liave been”
finished, the lever 185 is manually. turned to the
position in which the pin 187 engages the finger
portion 188 so that lug 191 can no longer affect.
pawl {38. Thereupon, the slider (718 being .
arranged to run off cam 177 when a portion of the
lines 65 of fashion marks have been completed,
the pawl 109 takes effect during narrowing the
remaining operations.and the latter parts of lines
of fashion marks §5 extend at an angle to. the
selvage edge to the end of the toe as shown. This
feature however, forms no part of the present in-
vention.

The relationship of the yarn carrier rods 97, the
end stop nuts 83, the points 69 on narrowing rods
99 and 100, and the nuts 94 and 95 for operating
the points throughout the period of making lace
openings 58 and fashion marks 68. is shown in -
Figs. 26 to 31, inclusive. In Fig. 26, a yarn car-
rier rod 87 is shown in contact with its stop 96
just after the carrier has completed laying yarn
for the first course intended to contain lace open-
ings in lines 58, the narrowing rods 89 and 100 for
point-combs 191 and 102 being shown in corre-
sponding positions. In vertical alinement with
the left end of rod 97 in Fig. 26 is shown a line
marked 8 and following line 0 to the left. thereof
are lines parallel thereto and marked 2, 4 and 6,
respectively. The distances between adjacent
marks are the same and are proportional to two
needle spaces. At the inner edge of narrowing
nut 84 and running vertically downward.there-
from is a line marked a which indicates a posi-
tion of the left nut on the spindle 85 in the
narrowing head at the left end of the machine
which position corresponds to the position of the
yarn carrier rod 87 indicated by line 0. PFollow~
ing said line a are several lines parallel to it and
marked b, ¢, d, e and f, respectively. The dis-
tance between each of lines @, b, ¢, d, e and f and
the next is the same and is proportional to one
neecdle space. At the first operation of the nar-
rowing machine and actuator 81 following the
positions shown or indicated by lines 0 and a, the
nut 93 is moved to the left two needle spaces so
that the left end of rod 8T when against its stop
will be at line 2. The the same time, nut 94 is
moved to the left only one needle space, due.to
the guiding effect of plate cam 116 on pawl (08,
so that the right end of the nut is at the line b
and the left end of narrowing rod 99 held by its
stop will be one needle distance farther to the
left than before. At the same time, nut 95 and
rod 168 are moved to the right an equal distance.
The parts are shown in their new positions in
Fig. 27, which also shows the first lace openings
in lines 58. Upon the next operation of the nar-
rowing machine and the actuator 8f, an opera-
tion occurring in the second course following the

- one having the first lace openings therein, nuts

93 remain stationary because of the action of
lever {67 in holding widening pawl (85 out of
action as shown in Fig. 10. - Nuts 94 and 95, how-
ever, are again moved one needle distance in the
widening direction so that the right hand edge
of nut 94 is in alinement with the line ¢ and
therefore one needle distance to the left of line
b. The operation whereby nut $4 reaches line c,
as shown in Fig. 28, produces a second pair of lace
openings and completes a “repeat” of the opera-
tions used in making the openings in lines 58 dqur-
ing the period the selvages of heel cheeks 59 are
being widened. The cycle shown in Figs.-26, 27
and 28 is then repeated without variation until it
is desired to continue lines 58 of lace openings



2,489,141 7

21"

while maintaining the selvage edges parallel by -

making fashion marks 68.
The cycle used in making the parts with par-

allel selvage edges parts 60, is illustrated in Figs. -

29, 30 and 31 in which initial and successive posi-
tions of nuts 93 and 94 are represented by two new
sets of parallel lines marked respectively € to €
and a to 7. The positions of the parts shown in
Fig. 29 are those just after knitting of the first
course 671 (Figs. 3 to 7) in which it is desired to
make fashion marks 68 as well as lace openings.
Assuming that this course is one at which the
cam 115 through lever 168 acts on pawl 105 and

to prevent nuts 83 from being moved in the widen-

ing direction and the plate cam 208 preventing
movement of the nuts 93 in the narrowing direc-
“tion. Therefore, assuming that the nut 83 is
in a zero position, as shown in Fig. 29, it will re-
main in such position throughout the parallel
selvage edge portions 60. However, the nuts 94
and 95 for moving the fashioning points are
moved one needle space apiece on the upstroke
of actuator &! to make lace openings, Fig. 5, and
to change the position of nut 94 from that of
line a to line b while these nuts are again moved
one needle space in the widening direction by the
pull-back pawl i09 on the downstroke of the ac-
tuator so that the right hand end of nut 54 is in
transverse alinement with line ¢ as shown in Fig.
30. Thereupon, before yarn is laid for another
course, the narrowing machine and actuator 8i

are operated a second time in the same course.

but to move nuts 94 and 95 inward instead of
outward to thereby restore the edge loop to its
original needle and make a fashion mark 68
alongside of a lace opening, Fig. 6, at the same
time that nut 84 is moved back into the posi-
tion of line b as shown in Fig. 31. The cycle
represented by Figs. 29, 30 and 31 is then repeated
in every other course until the heel cheeks have
been completed.
Modification

In Figs. 32 and 33, there is shown a mechanism

operating to carry out the identical functions as .
the one shown in Figs. 3 to 31, inclusive, except .

that it may be set to perform either ‘“‘single

needle” narrowing or “two needle” narrowing as .

desired. In other words, when making the upper
leg narrowings, the lower leg narrowings, the
gusset narrowings and the toe narrowings, repre-
sented in Figs. 1 and 2, by lines 53, 54, 64 and 65

respectively, the mechanism shown in Figs: 32

and 33 may be set to control the displacing of the

loops a distance equal only to that between one .

needle and the next to create only one fashion
mark per narrowed course instead of two. As

shown, this is accomplished by the addition of

certain parts and the elimination and modifica-
tion of others of the parts shown in Figs. 9 to 31,
inclusive, the number and arrangement of the
remaining parts and the reference characters for
the same shown in Figs. 9 to 31, inclusive, being
otherwise unchanged in the arrangement shown
in Figs. 32 and 33.

In order that the narrowing head shown in
Fig. 32 shall perform single needle narrowing in-
stead of two needle narrowing, means are pro-
vided whereby spindle 84 is racked two needle
spaces but only at every second racking of spindle
85, which is moved one needle space at each nar-
rowing operation of actuator 81, said means in-

10 ‘a bolt 384 is arranged in part 303 so as to bear
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cluding a lateral extension or integral arm 300

on the narrowing pawl 88. -Arm 300 extends out-

22
ward in the longitudinal direction from pawl 88
into a vertical plane outside the planes of move~
ment of all the movable links, pawls and levers -
shown in Figs. 9 to 25, inclusive, and into the -

. plane of movement of a lever 381 which is pivoted

on a pin- 302 similar to the pin 133 for the lever
1571. Lever 301 has a downward extension 383
which, as best shown in Fig. 33, curves inwardly
into the plane of the lower part of lever 167 and

against lever 167, a tension spring 308 being
shown between a pin 306 on lever 187 and a pin
307 on lever 381 to hold the end of bolt 354 against
the edge of lever 167 so that levers 167 and 201

‘normally move as one. The upper end of lever

301 is bent toward arm 300 so that when, as shown
in Fig. 32, the follower 166 on lever 16T is on a
low point on cam 169, lever 301 strikes arm 390
to throw pawl 88 some distance away from its
ratchet wheel 86. At the same time, the link 54
transmits the movement of pawl 88 fo pawl 89
to throw pawl 89 away from its ratchet wheel 81.
Therefore, as actuator 81 begins an upward move-
ment from a position such as that shown in Fig.
32, the tip of pawl 88 missés the end of the nearest
tooth on ratchet wheel 88 and the tip of pawl 89
misses the end of the nearest tooth on ratchet -
wheel 87. The upper end of lever 30, however,

curves toward the ratchet wheel 88 so that once
the tip of pawl 88 has passed the end of the tooth,

the pawl moves against the face of the ratchet
wheel and slides along it. The teeth on ratchetf -
wheel 88 having a length equal to the full stroke
of pawl 88, this pawl then rides up on the ratchet

5 wheel the full length of its stroke without affect- -

ing spindle 84. In the meantime, pawl 89 follows
a somewhat parallel path, but, as the teeth on
ratchet wheel 87 are only half as long as those on
ratchet wheel 86, pawl 89, after missing the first
tooth, engages a tooth on the ratchet wheel 87
when midway of its stroke and turns the ratchet
wheel one tooth, thereby moving nuts 94 and 95
one needle space. The reciprocation of actuator

.81 having at the same time moved star wheel
cam 1§65 so that follower 166 is on a high point

of the eam, lever 30[ is now held to the right
of the position in which it is shown in Fig. 32.
Therefore, at the next operation of actuator
81, cams 115 and. 116 being in the position for
narrowing operations, pawl 88 will engage the
nearest tooth on ratchet wheel 86 to turn spindle
84 to move the end stop nut 93 two needle spaces.
Spindle 85, however, should again be furned only -
an angle equivalent to one needle space, whereby
the end stops and point combs are hoth moved -
two needle spaces in each pair of movements of
actuator 81 and are maintained in their original
relationship so that the narrowing lines formed
are parallel to the selvage edges. To accomplish
this, a cam portion 308 of a plate member 309 is
moved by handle 182 to the position correspond-
ing to the position of cam portion 248 shown in
Figs. 18 and 20 and maintained in such position

.when single needle narrowing is to be performed.

Also, the cam 208, link 207 and plate 204 are not
required because the lever 301 supplements lever
167 to fill their places when it is desired to make
the parallel sided portions 68 of heel cheeks 59
and parts 204, 267 and 208 have been omitted
from Figs. 32 and 33.

For making the parallel selvage edge portions
80, it is necessary that the spindle 84 be prevented

from turning throughout the entire period of
475

making of the parts 60. To this end, the fol- -
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lower 166 should be on a low spot on. the star
wheel cam 168 when plate cam 115.is at the right
as viewed in Fig. 32. Also, link 170 is disengaged
from pin 172 at the beginning of portions 69. It
is, however, necessary that the first operation
of the narrowing machine in:the cycle of making

portions 6% shall result in a lace opening and-

therefore follower 186 must be on a high spot.on
cam 165 and cams 15 and |16 must be.in their
left positions while the upper.end of lever 187 is
in engagement with pawl 105.. Plate cam 115 be-
ing at-the left as viewed in Fig; 32 when actuator

81 makes its first upstroke in making portions.

60, cam 115 holds the narrowing paw! 88 for the

end stop spindle 84 out of action and, follower .

186 being on a high point of cam 165, lever 167
holds pawl 185 out of action so that spindle: 84
remains stationary. Cam: L5 being in.its left
bosition, plate cam {i§ is also in its left hand

position and narrowing pawl 88 is held. out of .90,

action. Also, cam 165 will be rotated to bring. a.

low point under follower {66 to position levers
167 and 381 for the next operation of the nar-
rowing machine. During this.action widening
pawl 106 is free to act to turn point -spindle. 85
one tooth of ratchet wheel 104 in the widening
direction to make a lace opening, pawl 106. being
limited to a one tooth movement by the cam (16,
As the cam (15 and (16 are in the widening posi-

tion as shown in Fig. 12, the pull-back pawl 109

is free to operate so that the points are moved out
one needle space after the formation of each
lace opening. In the part of the complete stock-
ing cycle in which the parallel sided portions 69
of the heel cheeks are made, the pattern means,
throws the narrowing machine alternately into
the narrowing and widening positions. Therefore,
at the next operation of the narrowing macHine,
the plate cams will be in their right positions as
shown in Figs. 13 and 32, the narrowing position,
so that widening pawls 165 and 106 are thereby
held out of action while narrowing pawl 88 for
end stop spindle 84 will be held by lever 801 so
that it misses the first tooth on ratchet wheel 86
whereby pawl 88 will then slide along the tooth on
ratchet wheel 85 and spindle 84 again will not be
racked. Narrowing pawl 89 for point spindle 85,
however, is free to act so far as plate cam 1§ is
concerned, but is held away from -its ratchet
wheel by the link 154 and cam portion 308 to
cause it fo miss the first tooth onits ratchet
wheel and only engage the second tooth of ‘the
normal two tooth movement of ratchet wheel 87

to turn spindle 85 to move the points one needle
space, thereby making a fashion mark 68, The-

plate cams {45 and | {6 with their connecting link
132 being in their narrowing positions. the pull-
back pawl is kept idle by lug 191. A plain course
is then knitted. The cycle is ‘then repeated to

side each other in the same courses with plain

courses alternating with the courses containing.

transferred loops until The. desired. courses. have
been completed to finish the. fabric portions 60:
During the period of making the widened portions
§9 by the mechanism shown in Figs. 32.and 33; the
link {716 holds the pull-back pawl {89 so that it

cannot act. As previously noted, when portions:
60 are begun, however, link 170 is raised by hand-
to release pin 172 on the pawl 109. from. recess

171 so that pullback pawl 199 can operate. Pin

i 72 is restored to recess {71 as soon as portions 60

have been completed. The portions.of the foot

following course 61 are then completed as before.
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make lace openings and fashion marks along-" 60

85

70~

75.
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with the pull-back pawl 109 coming into action -
again in the latter part of the toe narrowings.

Of course, the improvements specifically shown
and described, by which the above. described re-
sults are obtained, can be changed and modified
in various ways without departing from the in-
vention herein disclosed and hereinafter claimed.

We claim:

1. In a full-fashion knitting machine having a.
point positioning spindle and an end stop posi-
tioning spindle, a narrowing head having means
for turning the said point spindle to move points
in use one needle space in the widening direction
in a loop transferring. movement, means to then

‘turn said point spindle to move points in use one

needle space in the widening direction in a non-
loop transferring movement, means to then turn
said point spindle to move points in use one needle
space.in the narrowing direction in a loop trans-
ferring movement and means whereby said end
stop spindle is caused to be stationary during
said. three movements of the point spindle.

2. In a full-fashioned knitting machine having
a point positioning spindle and an end stop posi-
tioning spindle, a narrowing. head having means
for turning the said point spindle to move points
in use one needle space in the widening direction
in a loop transferring movement, means to then
turn said point spindle to move points in use one
needle space in the widening direction in a non-
loop transfering movement, means to then turn
said point spindle to move points in use one
needle space in the narrowing direction in a loop
transferring movement, gnd means whereby said
end stop spindle is caused to be stationary during
said three movements of the point spindle includ-
ing a plate cam mounted to oscillate on the end
stop- spindle, a pivoted lever mounted to oscillate
on its pivot and means for swinging the effective
portions  of said plate cam and lever oppositely
to cause first one and then the other to prevent
movement of the end stop spindle in g given
direction.

3. In a full-fashioned knitting machine having
a point positioning spindle and an end stop posi-
tioning spindle, a narrowing head havihg means
for turning the said point spindle to move points
in use one needle space in the widening direction
in a loop transferring movement, means to then

turn said point spindle to move points.in use one

needle space in the widening direction in a non-
loop transferring movement, means to then turn
said point spindle to move points in use one
needle space in the narrowing direction in a loop
transferring movement, and means whereby said
end stop spindle is caused to be stationary during
said three movements of the point spindle includ-
ing a plate cam mounted to oscillate near the end
of the end stop spindle and having effective por-

.tions, a cam controlled meang mounted to oseil-

late and having two effective portions spaced and
moving in unison in adjacent paths, and means
for swinging the effective portions of said plate
cam and cam controlled means oppositely to

i cause one active portion of the plate cam to pre-

vent movement of the end stop spindle in one di-
rection and one active portion of the cam- con-
trolled means o prevent movement of the end
stop spindle in the other direction at one time
and to cause another active portion of the plate
cam. to prevent- movement of the end stop spindle
in said other direction and the other active por-
tion of the cam controlled means: to prevent
movement of the. end stop spindle. in said one.
direction at-another time.
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4. Tn a full-fashioned knitting machine having
3 point positioning spindle and an end stop posi-
tioning spindle, a narrowing head having means
for turning the said point spindle to move points
in use one needle space in the widening direction
in" a loop transferring movement, means to then
turn said point spindle to move points in use one
needle space in the widening direction in a non-
loop transferring movernent, means to then turn
said point spindle to move points in- use one
needle space in the narrowing direction in a loop
transferring movement; and means whereby said
end stop spindle is caused to be stationary during
said three movements of the point spindle in-
cluding & plate cam mounted to oscillate near
the end of the end stop spindle and having effec-
tive portions, a cam controlled means mounted
“to oscillate and having two effective portions
spaced and moving in unison in adjacent paths,
and means for swinging the effective portions of
said plate cam and cam controlled means oppo-
sitely to cause one active portion of the plate
cam to prevent movement of the end stop spindle
in one direction. and one active portion of the
cam controlled means to prevent movement of
the end stop spindle in the other direction at one
time and to cause another active portion of the
plate cam to prevent movement of the end stop
spindle in said other direction and the other
active portion of the cam controlled means to
prevent movement of the end stop spindle in said
one direction at another time together with
means whereby the point spindle is prevented
from turning more than a one needle distance
per individual operation when desired. :

5. In a full-fashioned knitting machine having
a point positioning spindle and an end stop posi-
tioning spindle, a narrowing head having means
for turning the said point spindle to move points
in use one needle space in the widening direction
in g loop transferring movement, means to then
turn said point spindle to move points in use one
needle space in the widening direction in.a non-
lcop-transferring movement, means to then turn
said point spindle to move points in use one.
needle space in the narrowing direction in-a loop
transferring movement, and means ‘whereby said
end stop spindle is caused to be stationary during
said three movements 6f the point spindle includ-
ing a plate cam mounted to oscillate near the
end of the end stop spindle and having effective
portions, g cam.controlled means mounted to
oscillate and having two effective portions spaced
and moving in unison in adjacent paths, and

means for swinging the effective portions of..

said plate cam and cam-controlled means op-
positely to cause one active portion of the plate
cam to prevent movement of the end stop spindle
in one direction and one active portion of the
cam controlled means to prevent movement of:
the end stop spindle in the other direction at one
time and to cause another active portion of the
plate cam to prevent movement of the end stop
spindle in said other direction and the other

active portion of the cam controlled means to:

prevent movement of the end stop spindle in said
one direction . at another time together with
means whereby the point spindle is prevented
from turning more than a one needle distance in
a given direction per individual operation when
desired but in which the last means is a cam piv-
otally mounted on-the point spindle and main-
tained in active position or in inactive position
for desired periods each including several com-
plete courses. ‘
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6. In a full-fashioned knitting machine having
a point positioning spindle and an end stop posi-
tioning spindle, the combination of a cam mount-
ed on the point spindle adapted to restrict the
point spindle to a one needle movement in the
narrowing ' direction, automatic means for re-
stricting the point spindle to a one needle move-
ment in the widening direction, automatic means
to prevent movement of the end stop spindle in
the widening direction on alternate operations of
the point spindle, and a cam pivoted coaxially

- with the end stop spindle for preventing opera-

tion of the end stop spindle in the narrowing
direction.

7. ITn a full-fashioned knitting machine having
a point positioning spinde and an end stop posi-
tioning spindie, the combinaticn of a cam

‘mounted on the point spindle adapted to restrict
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‘spindle,

the point spindle to a one needle movement in
the narrowing direction, automatic means for
restricting the point spindle to a one needle
movement in the widening direction, automatic
means to prevent movement of the end stop
spindle in the widening direction on alternate
sperations of the point spindle, and a means in-
-iuding a cam rotatably mounted coaxially of
the end stop spindle and controlled simultane-
ously with said cam on the point spindle for pre-
venting operation of the end stop spindle in the
narrowing direction, said cam on' the point
spindle lying inwardly of the plane of the cam on
the end stop spindle, a plate member rotatably
mountad coaxially of the point spindle; a link
connection between said plate member and the
cam coaxial with the end stop spindle, and a.re-
leasable boit connection between said plate mem-
ber and said cam on the point spindle.

8. The method of operating a Xknitting ma-
chine having a main cam shaft, a set of knitting
needles and a narrowing head operated therebhy,
said head including an end stop spindle, a point
and racking pawls for turning -said
spindles in either direction as desired, compris-
ing forming a course of loops on the needles,
next racking the point spindle to cause the
formation of a lace opening due to the transfer
of a loop from one needle to the next, racking
said point spindle in the same direction without
transferring any loop, racking said point spindle
to cause the formation of a fashion mark in said
course between said lace opening and the sélvage
nearer thereto, and maintaining said end stop
spindie . stationary throughotit said cycle of
movements of the point spindle. :

9. The method of operating a knitting ma-
chine having & main cam shaft, a set of knitting
needles operated from said shaft, and a nar-
rowing head also operated from said shafi and

" including an end stop spindle, a point spindle

80

and means for racking said spindles in either
direction as desired, comprising forming a course
of loops on the needles, racking the point spindle

- to cause the formation of a lace opening due to

65
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the transfer of a loop from one needle to the
next, next racking said point spindle again an
equal distance in the same direction without
transferring any loop, racking said peint spindle
in the opposite direction to cause the formation
of a fashion mark in said course adiacent to
said lace opening, and maintaining said stop

- spindle stationary throughout said cycle of move-

ments of the point spindle.

19, Tn a full-fashioned knitting machine, the
combination of a point positioning spindle, an
end stop positioning spindle, an actuator hav-
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“ing:an: up-and down reciprocating ‘movement,
1ipawls connected to said actuator adapted to rack
said spindles in:either direction,. pivoted ‘lever
- means adapted to hold the pawls for moving said

- end ‘stop spindle in one' direction or the other =

- out of action, a cam operated from said actu-
wator acting to shift said lever means to hold:first
“the pawl for racking the end stop spindle in one
“direction out of action and then the pawl for
sracking the end stop 'spindle in the other direc-
:tion out of action in successive reciprocations of
“-said actuator, a -cam shaft adapted to occupy
+-elther-a knitting or a fashioning position; a pat-

tern means controlling the position of said cam
“shaft, means whereby said actuator is operated
“rat each fashioning revolution of the cam shaft,
“means including a cam and controlled by said
'pattern means for determining the period in the
Trevolution of said cam shaft in which said actua-
T tor is'reciprocated, means operated by the cam of
", said last means including oscillatable cams and
“one’of which acts when swung in one direction to
~throw out of action the pawl for racking said end
‘’stop-spindle in the narrowing direction and also
#the:pawl for racking the point:spindle in the

narrowing direction while another of said oscil-
iilatable cams acts when swung in the other di-
rrection to limit the point spindle to single needle
~widening, and a separately  controlled. cam act-

wing to limit ‘the point spindle to single needle

 narrowing.

“11.'In a full-fashioned knitting machine hav-
ing a point positioning spindle and an end: stop
“'positioning  spindle, a ‘narrowing head ‘having
“means for turning the said point spindle to move
wpoints in use one needle space in the widening

direction:in a'loop transferring movement, means
“to then turn said point spindle to' move points in
wuse ‘one .needle ‘space in the widening direction
“in’ a:non-loop-transferring movement, means to
“then turn said point spindlé to move -points in
i'use-one needle space in the narrowing direction
vina - loop  transferring movement, and means

»'whereby ‘said .end .stop spindle” is caused to be
~stationary’ during ‘said three movements of the 4
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““'tionary  duringcertain movements of-the point

-spindle including a cam connected to operate to-

s gether with said:first-cam.

' 14. In a full<fashioned kuitting'machine hav-

-'ing a point-positioning ‘spindle-and ‘an-end ‘stop
~positioning spindle, the combination of means
* acting when fullyeffective torack said point spin-
~dle ‘to cause a two needle  narrowing: action, a

“cam’ operating to:restrict said means so that it

10
“meansacting'when effective’to rack said-end stop

causes. ouly: a - single needle narrowing ‘action,

'spindle to:cause a narrowing movement thereof,

assecond cam operating toprevent movement of

- said ‘endstop spindle in the narrowing’ direction,

15"

‘and .means connecting said:cams to cause them

7to ‘move.in unison.

15. In afull-fashioned knitting machine hav-

ing a point positioning spindle -and an 'end:stop
“positioning spindle, the combination of ‘means

20°

-acting when fully-effective to rack said point spin-
" dle to'cause a two needle narrowing action, a cam
-operating torestrict said means so-that it causes

‘ronly g single needle narrowing action; means act-

ing wheneffective to-rack-saidend stop spindle to

‘cause arnarrowing movement thereof; a.second

- cam-operating: to preverit-movement of said ‘end
“"stop -spindle “in .the: narrowing -direction, -and
“'means connecting ‘said cams to:cause them to
“move in unison; said restricting -and preventing

cams being-rotatably:mountéd on thespindles.
16, In: g full-fashionéd-knitting machine hay-

ing a point positioning: spindle and-an-end stop
> positioning- spindle; the combination of a’ ‘con-
rtrolled ‘cam mounted-on the point-spindle adapt-

ed to restrict the point spindle to a one needle

“movement in the narrowing:directiorr and. main-

~tained in active position-or in-inactive position for
~~desired ‘periods -each :including several complete
:-courses, automatic means for restricting the point

40

spindle to one needle movement in the widening

-~direction; an automatic means to' prevent -move-
»ment of ‘the end stop-spindle. in the widening
--direction :on. alternate -operations of ' the “point,
«-spindle and- a-eontrolled cam rotatably mounted

:-coaxially of the end stop spindie:and controlled

-simultaneously withsaid cam-on‘the point spindle

for preventing-operation of the end stop spindle
‘in-the narrowing direction.

17, In.a full-fashioned knitting ‘machine: hav-

50 ing a point-positioning: spindle-and-an end stop

-positioning spindle—and: operating - mechanisms

2:point spindle including o cam.

712, In a full-fashioned knitting machine hav-
+ing’ a ‘point positioning spindle and an end stop
“rpositioning ‘spindle,” a narrowing head having
“tmeans:for turning the said:point spindie to move:
~:points in-use one needle space in the widening

“‘direction in a loop transferring movement, means
: to'then turn said point spindle to move points in
use one needle space’ in the widening direction

:in a non-loop-transferring movement, means to:
“then turn said point- spindle to move points in

use one needle space in the narrowing direction
~in" a 'loop “transferring: movement, .including a
-cam, and means whereby the end stop spindle is

wcaused ‘t0be ‘stationary during certain move-:

“:ments of the point spindle including a separate-
"1y controlled cam.

213, In a full-fashioned knitting machine hav-
ving’ & point positioning spindle and an-end ‘stop

“positioning 'spindle,- a narrowing head having?

i“means:for turning the said point spindle tomove
“-points in-use one needle space in the- widening
~direction in a loop transferring movement, means
¢ to-then turn said point spindle to move points in

-use one needle space. in ‘the widening ‘direction:

»ina-non-loop-transferring: movement, means to

then turn said pointspindle to. move points in use
“‘one.needle spacein ‘the narrowing direction in
= a.loop transferring movement, a ‘cam, and means

“whereby the end stop spindle is caused to be’sta-¥

* therefor, a cam mounted-on the point spindle
.-adapted ‘to. restrict the. point ‘spindle: to' a ‘one

&b

‘needle-movement:in:the narrowing direction: and

maintained. in-active position or-in inactive-posi-

~-tion.for desired: periods, means for-restricting the
- point-spindle to. 5 - one needle movement:in-the

~widening direction; automatic means - to prevent
~movement of the end stop spindle.in the- widen-~

ing direction-on alternate operations of the point

-spindle; and means including 'a cam mounted co-
+axially with the-end stop spindle and ‘controlled
- simultaneously with said cam on:the point'spindle
.-to. prevent: .operation iof the:end-stop spindle in

the narrowing direction, a: plate member mounted

‘.coaxially: of the point spindle; a-linkconnection
‘between-said ring member and the: ‘cam cogxial

- with the end-stop spindie; and:-a releasable bolt

* connection between said-plate member and said

70

y-cam on the point:spindle.

18. In a full-fashioned kditting:machine hav-

ing a point positioning ‘spindle and-an end stop
“positioning spindle, a  narrowing:’head: ‘having

(£]

means for furningthe sdid point:spindleto niove

points in use one needle space in“thewidening
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direction in a loop transferring movement, means
to turn said point spindle fo move points in use
cne needie space in the widening direction in a
non-leop-~transierring movement, means to turmn
said polut spindle to move points in use one nes-
die gpace in the narrcwing dirvection in a loop
transierring movement, including a cem msin-
tained in active position or in inactive position
for desired periods and means whereby the end
stop spindle is caused to be stationary during
certain movements of the point spindie includ-
ing a separately controiled cam,

19. In a full-fashioned knitting machine hav-
ing a point positioning spindle and an end stop
positioning spindle, a narrowing head having
means for turning the said peint spindle to move
points in use one needle space in the widening
direction in a loop transferring movement, means
to turn said point spindie to move points in use
one needle space in the widening direction in a
non-loop-transferring movement, means to turn
said point spindle to move points in use one needle
space in the narrowing direction in a loop trans-
ferring movement, including a controlled cam
maintained in active position or in inactive posi-
tion for desired periods, and means whereby the
end stop spindle is caused to be stationary during
certain movements of the point spindle including
a controlled cam connected to operate together
with said first controlied cam.

20. In a fashioning head for a full-fashioned
knifting machine, an end stop moving spindie,
reciprocating pawls adapted to turn said spindle
, Oppositely to shift the stops in opposite directions,
and means for inactivating said pawls at times
comprising a star cam having an intermittent
motion and two levers of the first class whose
pivots at least approximately coincide and fol-
lower means for said levers biased to coact with
said star cam and so that the free ends of the
levers removed from said follower means act one
on one pawl and one on the other pawl in
alternation.

21. The method of operating a full-fashioned
knitting machine having point combs for fashion-
ing the fabric, spindle means for moving said
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combs and pawl means including a pull-back
pawl for operating said spindle means in either
the narrowing or widening directions, which com-
prigses lifting groups of loops including the edge
leops on the points of said combs, turning said
spindle means by said pawl means fo move the
combs and Ioops thereon outwardly one needle
space and placing said groups of loops on the
needles again to widen the fabric temporarily and
to form a lace opening, turning said spindle means
an additional needle space cutwardly by said pull~
back pawl on the return stroke of the combs aiter
the loops have been placed on the needles in the
new position, and, before knitting another course,
lifting the same groups of loops less one loop in
each group on the points of the combs, turning
said spindle means by said pawl means to move
the combs and loops thereon one needle space
inwardly and placing the loops on the needles
again to form fashion marks alongside said lace
openings.

EMIL WILLIAM KAUL.
HERBERT ERICH HAEHNEL.
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