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- This invention relates to kmtting :

The rows of stitches formed on the- thread and
connected together by the same thread that
makes them, are hereinafter referred to as
“courses.”
1oops and stitches of successive courses are here-
inafter referréd to as “lines.”” :

There have already been conceived various sys-
tems of stitching which will not run down. here-
inafter referred to as “stitches” with ‘a view to
producing a  practically unladderable knitted
fabric. These systems present-generally: incon-

veniences: ‘the knitting assumes & coarse appear-
ance, it lacks elastmlty and: ﬁnally 1ts manvfar'-
ture is onerous.

The present invention has for its object to pro-

The rows of stitches formed by the .
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15

duce in the first place; an unladderable knitted -

fabric formed ‘by knitting a single thread, and
having an'aspect approachmg that of ordinary
knitting.

In- accordance with the present invéntion, T
provide unladderable knitted fabric formed by a
single thread constifuting unelongated stitches
and elongated stitches having substantially the
same height as the unelongated stitches, and the
unelongated stitches occurring  alternately with
the elongated stitches in each course and in each
line so that, from one course to the other, the un-
elongated stitches and the elonzated stitches are
in quincunx and that in each course the elongated
stitches are .iooped by the unelongated stitches
of the preceding ~course, ‘the said  elongated
stitches being in intertwining relation with'the

loop of thread connecting the elongated stitches .

formed inthe preceding course, and the recti-
linear elements of thread connecting the suecces-
‘sive unelongated stitches in the course considered,
the said rectilinear elements ‘of the various
‘courses being substantially parallel to each other
while the looped parts of the thread comprised
between two elongated stitches of two succecswe
courses are disposed diagonally.

According to one method of producing the un-
ladderable knitted fabric, each elongated stitch
is looped by the unelongated stitch of the preced-
ing: course and grips-the:rectilinear thread- ele-
ment uniting the two unelongated stitches which
are disposed on both sides of the said elongated
stitch and the collar connecting the two'elongated
stitches of the preceding course which are dis-
posed on both sides of the unelongated stitch en~
suring the looping so that the parts of the collar
‘connecting the two elongated stxtches are -dis-
posed diagonally.

According to another method of producmg the
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unladderable knitted fabrie, each elongated stitch
is Jooped by the unelengated stiteh of the preced-
ing coursé and it grips the rectilinear thread ele-
ment-uniting two unelongated stitches which are
disposed on both sides of the elongated stitch; the
unelongated stitch securing the lo'oping is doubled
by the thread of the collar so that, as in-the first
method of formation, the parts of the eollars con-
necting two elongated stitches are dlsposed dlav-
onally.

The inventicn has furthermore for its obJect a

machine for carrying out a method of producing

unladderable knitted 'fabric such ' as specified
above, which compuses mainly the followmg fea—
t,ures

' The needles are: divided 1nto two groups, the
needles of one group alternating with the needles
of the other group.

The needles of one group (that is to say alter-
nate needles) for example the even numbered
needles are so actuated that, beginning with the
formation of the course they produce, on sach of
them, an unelongated stitch whilst the needles of
the other group or odd numbered needles, al-
though fed with thread, do not knit but distribute
their thread to-constitute the rectilinear thread
element connecting. two adjacent unelongated
stitehes.

In one course out of every two, at the moment
of taking down or casting-off, for the aforesaid

“even needles, there is provided .a longer feed ‘of

thread than for the aforesaid uneven needles
which should ‘then form the unelongated stitch,
this supplementary length of thread being pro-
vided to form the collar connectlng the elonga’ced
st1tches

~According to one method- of ‘carrying out the
manufacturing process, the “elongated  stitch
looped by the unelongated stitch preceding it in
the line, is obtained by taking down ‘the loop

“formed by the thread ‘constituting the collars,

simultaneously on the collar formed in the pre-
ceding course and on the rectilinear thread éle-
ment connecting the two successive unelongated
stitches in the course being formed.

According to another way of carrying out the

‘manufactureing process, the elongated stitch is

obtained by taking down the loop . formed by the
thread forming the collars only on the rectilinear
thread element connecting the two unelongated
adjacent stitches in the course being formed; it
is lcoped s;multaneously by the unelongated stitch
preceding it in the liné and by the collar con-
necting two adjacent elongafed stitches in the
preceding course.
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The needles which, in one course, have not
formed the unelongated stitches form them in
the preceding course; thus there is obtained the
formation of unelongated stitches disposed in
quincunx with the elongated stitches.

Four consecutive courses of knitting are neces-
sary to form the contexture of the latter. In

one and the same course the needles of one:

group work differently from those of the other
group but the work of the needles is identical

in the third course where the needles of the.
second group carry out the same. work as that

of the needles of the first-group in - the first
course; and that in the fourth.course the needles
of the second group carry out the same work as
that of the needles of the first group in the sec-
ond course and so on. .

This work of the needles is carried out as fol-
lows:

In each of the courses, all the needles take up
or draw: the thread distributed.

According to one method. of manufacture; in
the first course the needles of the first group
(for example even numbered needles) take:down
the stitches but keep them under their hocks,
whilst the needles of the second group (odd num-
bered needles) take down and stiteh normally,
thus: producing an. unelongated stitch.

In the second course, the even needles-take up

a length of the thread longer than that necessary st

for the formation of an ordinary stitch, they
take down but without stitching and keep. un-
der their hooks the elongated loops formed by the
thread. distributed in this course; whilst the
stitch formed in the first course is- disengaged
from. the hook. Throughout this course, the
odd needles. take down, stitch and: keep the
stitches under their hooks.

In the third course, the even. needles. which
have, under their hooks, the elongated loops take
down but leave the stitches formed in. the first
course under the elongated loops. The odd
needles stiteh like the even needles in. the first
course; that it to say they take down and keep
the- stitches under their hooks.

In the fourth course, the even needles stitch
like the odd needles throughout the second
course, that is to say they take down and- keep
the stifches under their hooks, these stitches will

be taken down in turn-and will thus form normal

stiteches. The odd needles: stitch like the even
needles in the second course; they- take up a
long loop, they take down, but without stitch-
ing and keep under their hooks the- elongasted
loops.

According to ancther method of manufactur-
ing, in the first course the even needles and odd
needles carry out the same work as: that de-
scribed. for the first method of manufacture.

In the second course, the even needles take up
a. length of thread longer than that necessary
for the formation of an ordinary stitch; they
take down but without stitching and.the stitches
formed in the first course besides the elongated
loop of collar formed by the thread: distributed
in the second course are disengaged on the nee-
dles outside the hooks. Throughout this course,
the odd needles take down and keep the stitches
under their hooks.

In the third course, the even needles.take down
but do.not stitch; at the end of. the cycle of this
course the stitches formed in the first. course
and the elongated collars are then disposed on
the needles, as they were at the end of the sec-
ond course. The odd needles work.like the even
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needles in the first course, that is to say they
take down and keep the stitches under their
hooks. '

In the fourth course, the even needles work
like the odd mneedles. throughout. the second
course; they: take down. and the ‘thread dis-
tributed in this fourth course is looped simul-
taneously by the thread distributed in the first
course and by that distributed in the second
course, that is to say that forming the collars;
the-stitches thus. looped remain under the hooks
and. will-be released in furn and will then form
normal- stitches. The odd needles stitch like
the even.needles: in the second course; they take
up long:loops; they take down but without stitch-
ing and. keep .under their hooks the elongated
Ioops.

The invention has also for its object a cir-
cular machine, of the English machine type,
equipped with latch on “self-acting needles” for
producing unladderable knitted fabrie in' ac-
cordance with the manufacturing processes de-
scribed: above. ‘

To this-end and. in.accordance with the inven-
tion, the machines are provided with  members,
for example with vertically movable jacks, cap-
able of selecting needles: so as to- divide them
into two.groups: a group of even needles and: the
group of odd needles. The-arrangement of these
Jjacks is such that the needles. of one group are
presented. for-taking up- at a different height
from those. or-the other group consequent. on
their rise; after taking down, over: a. longer or
shorter journey according to the group to which
the needles belong;  this variation of journey
from one group to the:other, having for its ob-
ject to permit, or not, of the taking down.and
the release of the stitch formed in one of the
preceding courses; the stitch when it is not.taken
down being kept in reserve on the needle.  Mem-
bers are also provided. to supply the length of the
thread. necessary for forming the collars. di-
ageonally: connecting the knotting stitches;. those
members may advantageously, according to:the
present invention, be formed. by sinkers. with
projections raised so that in. taking. up, a.sup-
plementary length of thread may be taken. off
from the thread guide; these. special: sinkers
which have to work. conjointly alternately with
the even numbered and the odd. numbered nee-
dles are-distributed in their guide by means:of
a- special sinker in two.grooves,.so.that they al-
ternate with the ordinary sinker, a- cam. con-
trolled.at the.right moment, that is to-say.every
other turn, sets. in action: these special sinkers,
whilst a- series of cams.acts- on the jacks to
bring them to the position. desired. for selecting
the needles.

The invention is illustrated in the accompany-
ing drawings, wherein:

Figs. 1 and 2 show unladderable knitted fabric
which is the subject of the invention,. seen. on
the right side and the wrong. side respectively;

Pig. 3-is a partial-vertical section of a:circular
machine arranged with a view to allowing the
formation of the unladderable knitted. fabric;

Fig. 4. is a partial view. analogous to Fig:. 3
and shows a special sinker made for the:forma-
tion - of unladderable knitted fabric;

Fig. 5 is ‘a plan corresponding. to Fig. 3 and
shows in-particular the cam groove traversed by
the butts of the sinkers;

Fig. 6 is-a: partial-section showing the:arrange-
ment of g jack differing from that which Fig: 3

.shows; . ) .
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Flg 77-shows” the control arrangement of a
‘eam previded to act on the butt of a’ special
‘smker

hism™ for controlling: the- jacks; i

Figs. 9 to 12 are: diagrammatic.- views illus-
tratlng ‘the operatlon of special ginkers; "~
wOPg 138 dxagraﬁnmatw plan view of the ¢yl-
‘mder of-a circular-machine and it shows the'dif-
ferent zornes 0f action.of -the needles; :

Fig. .14 -is7a developed view of ‘the cylinder
-showing, for each of the zones. indicated. in’ Fig.
18, the pos1t1on of needles: and of their control
-Jack

Fig. 15-is a’ view analogcus to: Fig. 14 and
shows the position of the needles and: of their
control-jack after: the cylinder has accomplished
‘a’ revolution 'of 360°, that is'to: say when the
cylinder performs. the second course -of knitting;
- Pigs. 16/and. 17 correspond to the third: and
fourth couises respectively;

'Fig. 18 shows, side by side and in front eleva-

tion, for each of them, the members forming
the cams;
v -Figs. 19 t0'34 are diagrammatic views illus-
trating the formation of the unladderable knitted
‘fabric; this formation taking place in four suc-
cessive courses of stitching; Figs. 19 to 22 cor—
‘respond to the first course;

~Figs. 23 to ;26 second course; and

. Pigs. 27 .%0. 30 to-the 'third course: and lastly

Figs. 31 to 34 to the fourth course; :

‘Fig.. 35 shows, seen on the wrong: side, :the
‘unladderable knitted: fabric formed according to
‘the modification ‘of. thepresent invention;

Fig. .36-is ‘a- view analogous.to: Fig. 18 - and
shows the members of the cam modified to allow
-of 'manufacture of the knitted fabrlc illustrated
1n Tig. 35;

= Pigs, 37 to 41:are dlagrammamc views showing
how. the production of knitted fabric illustrated
in Fig. 35 takes place. (Fig. 37 .corresponds to

Fig.:26;.Fig.: 38.to .Fig. 28; Fig. 39 to Fig. 30; -

Fig. 40 to Fig. 32 and Fig. 41 to Pig. 34.)

In the preferred embodiment shown .in Fig. 1,
right. side-and. Fig. 2, wrong side, as-well as in
the variant of  embodiment shown on Fig, :35,
the knitting is composed . of horizontal rows of
loops 71, 72, 73,74, Wwhich have appreciably the

same.height and are connected to each other ,

in’ parallel ‘vertical rows" fi, fa, f3,” fa, /5. <If one
considers, for example, row. 73, ohe seés that in

this. row the: second loop represented beginning

on the right side of ‘Fig.: 1, is. united to-the

‘corresponding loop: of the: preceding row: 72, by ;

‘ox“dinary interlooping with.the meshes as shown
‘gt The same is true for-the: fourth loop of
this row, then for the sixth, etc:

The first loop of the said row r3 is united
‘with -the: corresponding :loop of the preceeding
ToW 73, by knotting to two:strands-of the thread,
in addition. to the' threads of - the said loops
themselves.  -One  of ‘these. strands is made up
of the'rectilinear element 2, which extendsifrom
the: second: loop of: the: said row 73’ to-the:loop
ot drawn which . would be to the right of Fig.l,
on“the 'said. row 3 .and 'in the line preceding
the line .fi. The! other strand of. thread-y is
placed -between the row 73.-and the preceding
row- 7z~ andi it ‘runs zig-zag between these two
rows from .one point of knetting to the:other,
-while forming; in the preceding row.rz, the loops
..which are united at I by simple: interlooping,
as ‘has-been mentioned akove, to:the loops. of
‘the row: under consideration 73  In a:similar

Fig g shows i perspective v1ew the mecha-
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manner, -the third loop of the row 73 .is united

‘with" the ‘corresponding loop. of ' the' preceding
Tow 72, by knotting ‘of two strands.of thread

in -addition to.the threads 'of.the said loops.
themselves;. ‘one ‘of . these strands 2z ‘being . the
rectilinear element ‘which extends :between. the

‘second Joop- and . the “fourth :loop: of: the row: 73,

united "with. each: other by simple interlooping
at l.to the corresponding loops:of the preceding
row r2; ‘the other strand. of-the knotted: thréad
beinig the strand ¥; running.zig-zag; as has been
mentioned, between the:row 73 and the row. ra.
The fifth locp of. the.row 73 is united inthe
same manner:to the correspond1n<r loop of the
preceding:row: 7y, and so forth..: '

Thus, in one row: the:loops. are: connected to
the loops: of ‘the préceding row:and. 11kew1se to
those. of the following row, sorietimes by simple "
meshing, at other times by the indicated knot«
ting. ~The same ‘sequence is found in the:loops
of each of the vertical rows:f1, f2;. f3, eteiin

It may be seen:that the rectilinear elements,
such -as 2 of -the wvarious: rows. -are parallel :to
each other: and that the loops. of meshes:are
appreciably of the same height which gives: the
knitting an-appearance which differs little from
that of knitting with customary- meshes, the
said knitting being, besides,: formed by :a single
thread without introducing supplementary :weft
thread, "as: in certain. known: knittings which,
by. reason of this weft thread, are glven a -rela-
tively coarse appearance. : :

The variant-of Fig. 35 dlffels from the embodl-

ment -of Figs.  1L.and: 2 only: in the manner of
intertwining of:the threads z. and y at the pomts
of knotting of-the loops.

“There: are ;shown: in: Fig.- 3 the charactenstlc—
members of g-circular knitting ma‘chme, that
is to-say-at I: the cylinder provided with tricks
2 in. which ‘the- needles.:3: may slide, vertically.
The: latter are:guided -furthermore: by.-a:plate
4 ‘disposed in, the: upper part of - the cylinder
1.  The needles 3 areof the lateh or “self- actmg"
type:and comprise at their lower end a butt 5
engaged in;.a groove 5 machined in the inner
periphery of the cam: ring 1. The cam groove
6 is generally so shaped as to constitite.a knit~

ting ‘cam 8. giving. rise to ‘the casting off or

taking down . of the thread;. this cam groove is
provided  with:a second .or auxiliary cam 9.pro-
ducing. the rise .of: the needle to pass the stltch'
under- the- latch 3a.- ‘

+ According to the present mventmn the cam 9
is .so_modified that. the stitch -to.be cast off ror
taken: down. rests on.the body. of the:latch: and
there are added to the cam ring T two cam:grooves
10:and 11 intended to ensure the vertical transla-
tion-of the jacks.i12'and. i3 (Fig.:6) arranged in
the tricks:2 of the cylinder-{, below:the butt 5 of
the needles, the jacks 12 and {3:being arranged
alternately in the needle tricks-2. . 'The. jacks (2
are prov1ded w1th a butt 14 encaged in the groove
10 and the jacks l3 Wlth 2 butt l5 engaged in
the groove 14,

The annular ﬂange of plate 4 1s prov1ded al-
ternately with'an-ordinary-sinker 16 (Fig. 3) and
with a speeial sinker:iT1 (Fig.-4). ~The respective

‘butts- 16a and 11a of the sinkers are engaged. in

the cam groove 18 of the sinker cam:ring: 19; but
as is to.be seen in Figs. 3 and.4, the butt ITa-of .
the special:sinker: (T is -higher than that of the
butt 16a of the usual sinker 1§. Because: of this, .
the butt {Ta may; besides the action that:it re-

ceiveg from the :groove /I8, be subjected:to the

action of a supplementary cam 20 (Figs: 4 and 5);
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This cam.is -pivoted at 21:on:the.sinker cam: {9
and:is:subjected to. the action of a return-spring
22 keeping the cam. 20 away from the internal
_edge [Ba.of:the groove I18. The cam 20 may be
made: to: approach the edge 18a by a: pusher 23
acting-on.an:extension 24 of the cam 20 accord-
ing to: the direction of the arrow f. The exten-
sion- 24: comprises: an adjustable.abutment con=-
stituted, . for example, by a little disc 25 eccentric
relative-to:its fixing-screw:26. By its engagement
‘with the periphery of the sinker cam ring 19 the
disc 25 limits: the angular displacement of ‘the
cam 20 ‘and it will be understood that in modify=
ing the angular position of the disc 25 relative
to the extension.24 there:may be.obtained a longer
or shorterstroke of the cam 20. -

“The-pusher 23-is connected by:its other extrem-
ity t0° a pivoting lever 21 (Fig. 7) subjected to the
action: of a. return spring 28. At the opposite
extremity to that at which the pusher 23 is hinged,
the pivoted lever. 21 is provided with g head 29
adjustable as to position. 'Thishead 29 is pressed
in the-field of action of the two upstanding cams
30. diametrically opposed on a plate 3i rotated.so
‘as to-effect-a:complete revolution whilst the cyl-
inder performs four revolutions; every two revo-
lutions-the pusher 23 acts on the extension 24
and’ pushes the cam 20 towards the wall {8a of
the groove 18 ’

ThHe special sinkers:illustrated in Fig, 4 com-
prise a nose 114 raised relative to the nose 16b of
the ordinary sinker {6,

-In-ordeér to understand how unladderable knit-
ting’is‘obtained in accordance with the first man-
ner of' manufacture, reference will now be made
to Fig. 14 which illustrates the grooves 18 and 11
-comprising slopes 32 and 33; at the top of the
slopes 32 and 33 are disposed two movable trian-
‘gular guide cams- 34 and 35; each may: occupy, as
to height, three different positions, that is to say:
a-high position (as is the case with the cam 35in
Fig, 14) , &y medial position (as is the case with the
cam 34 in Fig. 15), and a low position- (as is the
case with cam 34 in Fig. 14). To this end, the
‘cams 34 and 35 are rigidly connected to slides 36
and 37T-respectively (see Figs. 8 and 18).  These
‘slides may be displaced individually and vertically
by pivoted levers 38 and 39 of which the extrem-
ities 40 and 41 are subjected to the action of cams

42, 43. Each of these cams comprises three se- :

ries of identical levels (Fig. 18) that is to say: a
level 42a or 43¢ for which the corresponding cam
34 or' 3%: occupies the low position, a level 42b or
43b- for which thé corresponding cam 34 or 35
occupies- the- medial position, and lastly a level
42c¢ or:43c¢ for which the cam-3% or 35 occupy the
high position. As will' be seen from Fig. 18, the
cams. 42 -and 43 are shifted one relative to:the
other so that to-one of the levels 42¢ there corre-
sponds a level 43c.

On'the common shaft 44 of the cams is keyed
o; ratchiet wheel 49 comprising twelve teeth and
which- may be angularly displaced by one-tooth
at each impulse of pawl 46. This paw] is carried
jby an-operating lever 471 (Fig. 8) controlled by &
tod 48 comprising at its lower extremity a runner
-48; the runner 49 rolls on a cam 80 integral with
- spindle 5¢ revolving at the same velocity ag cyl-
inder i Under these conditions, at each revolu-
tion of the cylinder i, the cams 42 and 43 under-
go:an. angular displacement such that, for the
level.in-contact with extremity 49, 41 of the lever
38, 39, is substituted the following level; thus at
each revolution of the cylinder | the cams 34 and
.38 are:vertically displaced.. It'is to be-noted that
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+the levels 42¢ and 43¢ extend over an:arc double
the arcs corresponding: to the other levels. The
consequence is that after two consecutive trans-
lations, the cams 34 and 35 are motionless during

‘two consecutive revolutions of the cylinder {; in

spite of the rotation of shaft 44.

Referring to Fig. 13, it will be- seen. that the
needle cylinder is divided into four successive
regions: viz. a region « which is to be:found on
Fig. 14 and-which extends from the point where-
in is -effected the taking-up or drawing, to the
point wherein is effected the taking down or cast-
ing-off a region 8 which corresponds to the rising
of the needle after casting-off, a region y to which
no. vertical displacement. of the. needies corre-

‘sponds, and a region & in which the needles; after

having been subjected to the:action of the-jacks
12; 13. of which the butts 14, 15 ride.in-grooves
10,7 1. -are divided into two: groups at different
heights; a needle of one group alternating- with
a needle of the other group.. The:needles g are
controlled by the jacks {2 and the needles:b. by
the jacks {3.

In order to understand clearly how the-suc=
cessive intertwining of threads are effected the
working of the needles in the first row (Fig; 14)
will be considered with reference to: d1agrammatm
Pigs. 19 to 22.

As has been said akove, the needles; before-the
taking up are divided into two groups, the needles
of 'one of these groups being.at a: definite height
relative to the sinkers and those of the: other
group: occupying a lower position.. The needles
of the first group will be called even.needles.and
those of the second group odd needles,. it being
understood that the even needles alternate with
the odd needles..

The even needles have affixed to them:the-ref-
erence ¢ and the odd needles the reference.b.

In the first course (Fig. 14), the even needles
a are presented for taking up in the high' posi-
tion, their tops being on line H'of Figs..14, 1%:and
22. The odd needles b are presented.in-the middle
position (line M). The needles ¢ .and b take up
the thread z distributed by -the usual thread-
guide. In the part « of the. circular path, the
needles are displaced vertically towards:-the bot-

‘tom in.the tricks 2 of the cylinder | by the'action

of knitting cam 8 (Fig: 3). which produces the
taking .down (Fig. 20), then, in. the region 8,
the needles ¢ and: b rise without reaching: the
line B (Figs. 14.and 21) defining:the low position.
The needles, all.aligned at the:same height, travs
erse the région v; towards the end of the latter,
the needles. are subject to the action of the jacks
{2 and 13, the needles a being:controlled by the
jacks 12 and the needles b by the jacks {3 which
are gulded as has been described, by the groove
i1,

At the middle of the slope 33, the jacks I3 meet
the movable guide cam 35, which projects into
the groove I1{; they are thus raised and push the
needles b to bring them into the high position.
On the. contrary, the movable guide cam: 34 of
the groove 10, in: which the butts:of the jacks 12
move is in a lowered position so that.the jacks: {2
guided only by the groove 10 are lowered so:that
the needles ¢ are brought into the low position:for
which the stiteh formed by the thread.x on:the
taking down, rests on the latch a1 (Fig. 22).

The needles thus distributed to.two. different

‘heights traverse the region & and arrive. facing

the thread guide for the second course of knitting.
This thread, although it is the prolongation of
the thread x distributed:in.the first course, will



b&: indigated b¥-the: reference w-and illustrated

differently, to facilitate the comprehension of the. -

formation of stitches (Figs. 15 and. 23°t026).

‘On-taking~up (Fig: 23), the needles o are pre=

sented:in the low pos1t10n and the needles b 1n‘

the-high position.:

“These two groups of needles take up-the. thread

y-and, at this moment, the specigl sinkers {7 dis=

placed by the action .of thé cam-20, receive an.

advance movement towards the center..of the
machine.: "They thus pass from the position indi-

cated in Fig. 12-to.the position:illustrated in Fig..
9:which shows the position.of & sinker: T relative:
to one:of:its neighiboring needles at the moment:
of takingup. . Consequent:on.the raised.position
of the:nose 1Tb relative:to. the nose of the:sinker:

{6,.the needles:.a; in the course :of their descent,
draw:g. greater length of thread than:that.drawn

at-ithe -preceding course. when:the sinkers: were -
in .a:non-advanced position. ‘When: the needles

are;deseending (Fig. 24),:n0 stitchiis. cast-offithe

- needles - a-because::the : stitch formed: with: the.

thread z in the first course-has been: during this

descent, entrapped under-the hook of:the needle -

- by the turning up: of sthe latch a1 -on. which the
said stitch rests as-is;shown in.Fig. 22:: On the

other hand on;the descent, a usual knitting stitch ;

vvvvv
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Oon: the needles rlsmg 'md durlng the traverse'“ ‘

of.region v (Fig.;25)the ‘smizu.,h”formed,by the
threadﬂ:c and the elongated:stiteh formed by the

thread ¥ which has been taken up more deeply

30

than the thread x.at the preceding: course are .

located hetween the latch ¢1:and the hook of the.

heedles.a. The unelongated stltch formed by the

thread: y on the needles: b is 1ocated between the-

lsteh by snd the hook of ;the needles b.

(At the- begmnmg of 1eg10n 3, thc nee dles ale‘

35

subJected to the actmn of Jacks whmh are:appro-. -

priate to them On reference to Fig. 15, it will:

be,seen that the movable gu1de cam 34, associated

with -the groove m controllmg the. jacks 12 cor-.

respondmg to, the needles ;' is:passed from the

lowered posmlon wh1ch 1t occup1ed during the-
formation of the preceding course (Fig. 14)..to.
the rmddle posﬂ‘non 1nd1cated in' Pig.:15; because
of this, the needles ¢ are raised and pass from.

the low posmon Whmh ‘they occupy before taking
up. to the middle position - (line M) as is to be

seen in Figs. 15 and 26.  The movable guide cam .

35 assocxated with the: groove {1 controlling the

jacks 12 cmrespondmg to needles b has remained

in-the high position so that the needles b again
take up the high position which- they. occupied
before taking up; in this posmon (Fig. 26) the
unelonhgated “stiteh” formed- by the thread y is
located on the needle below the latch’bi, the
elongated stitch. formed . on the needle.a by the
thread. y-remaining on the latch a1 whilst the
unelongated stitch formed by the thread .z in the
first course passes below the said lateh a1, because
of the rise of the needle limited to the mlddle
position.. It may be remarked that because. of
the advance movement of the sinkers {1 towards
the center of the machine after the action of the
jacks, the noses or projections 17b of the sinkers
i1 have penetrated between  the unelongated
stitch formed by the thread x-and the elongated
stiteh constituted by the thread v-(Fig. 10).  This
penetration thus effects the separation- of :the
unelongated -and elongated stitches.

The third course of knitting is now going to be
effected. - Before taking up, the needles a ‘are
presented in middle position whilst the needles b
are in high position. .- The prolongation of the
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thread 'z, which 'will beidesignated by 2 in Figs:
16 and 27 1o 30, corresponding to the third course;:
is taken-up -by- the needles ¢ and b (Fig. 27)..
Before taking up; the cam 20 has been brought

. to the'position which:it-had when the.first course "

was:formed.. The: sinkers'- {1 are-thus brought
back to'their rear position snd the length of the.
thread z.taken up by each: meedle; is.the: same
as that of the thread xat.the first covrse.. There=
after the needles take ‘down (Fig.28). In éhe:
course of this taking down the unelongated stiteh
produced: by.the thread y'on the' needles b:forms
an. unelongated ‘stitch with'the. thread z whilst
the unelongated stitch formed by -the thread #

“at ‘the first - course :on:ihe needles a, grips and

stitehes the elongated stitch formed by the thread
yas well as the thread 2. :
.The assemblage of the needles agam rises as
shown' in -Pig.:28. . They ‘effect their traverse in:
the region v and arrive at:the point where they
are- subjected to the:action. of :the. jacks: - The
movable: guide.:cam .34 associated: with - the:
needles. ¢, is passed from . .the middle: position
which- it occupied in Fig. 15::40. the high position:
in Fig. 16.. -Because/ ¢f this, the: needles a are:
raised by their - jacks ‘and brought to.the high
position:(Fig:. .30). ..The: rhovable guide cam 35"
controlling the jacks: 3 and, in consequente, the
needles b, has:been:lowéred: from the high’ posi~
tion which it .oeg¢upies in' Fig. 1540, the low posi= .
tion indicated in ¥Fig. 16 the needles b.are thus .
brought:to the low position. . It follows: that the
unelongated stitch formed frorm the taking down
on:the -needles b with the.thread -z rests on the

Jateh B1,:whilst the stitehes formed by the. thread

¥ and by the thread g passes Welow:the latches ai:

of the needles a (Fig. 30)..

The needles then stars the Ioui‘th course by
taking. up’ the :thread . , (prolongation of the:.

thread x); before taking up,.the needles:g: are in

the high position, and the needles b are:in:the
low position-(¥Figs. 17 and 31). . Startihg with the:
taking down,: the stitches.formed by the thread
z-and the thread .y, grip:the thread:v. on.the

cneedles @ as is-illustrated in Pig. 32, ‘whilst ‘the

stitch formed by the thread z on the needles b:.
rests enclosed between the needle hook and the
latch -br. At the.moment of the. taking down,
the cam 20 has started the advance of the sinker

.:41 so that on taking up, the needles have formed

with.the thread »:(consequent on the presence
of, the" projections. on:the sinkers:{1) elongated
stitches analogous to the stitches formed.in the
second course by the.thread y.:": The needles rise

~and. traverse the region «:during. this.traverse

the: threads are presented as shown in Fig. 33..
The needles thus:arrive at the: point where they
are:subjected to the action'of the jacks. Refer-
ring to Fig. 17, it .will be-seen that the movable .
guide cam 34 has not undergone vertical dis-
placement; it remains at the high position indi-
cated in Figs. 16 and 17. ..On the other hand the
movable guide cam: 35 has been displaced up-
wardly and has passed from theé low position in-

‘dicated in Fig. 16 to the middle position indicated

in Fig. 17. Conseguently the needles a, operated -
by.the movable.gliide cam '34,.are. brought back

to the:high position whilst the needles: b’ con-
trolled:by the. movable guide cam: 35 leave the -

‘middle ‘position gs illustrated in Fig. 33, PFig. -

34 shows the knitting obtained when. the four
courses of the cycle have been carried out. In
Figs. 1 and 2, the knitting is supposed to have
received a certain- lateral tension, similar to the
tension which is exerted when the knitting is
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‘worn by the user. Because of this lateral ten-
sion, - the intertwining shown .in Fig. 34 is de~
formed, the looped parts are reabsorbed through
the preceding looped part bs and the knitting
takes the appearance shown in Figs. 1 and 2.
The cycle being terminated, the needles ¢ and b
~are presented for taking up for a new cycle in
the position which they occupied in Fig. 14 and

in Fig. 19; the needles ¢ are then in the high.

positionn whilst the needles b are in the middle
position (Fig. 33). :

According’ to .a modification of construction,
the even and odd needles-may no longer cccupy
three: positions differing in height, but only. two
positions: the high position.and the low. position.

In this the cams 42 and 43 employed in the
first method of manufacture are modified as
illustrated in Fig. 36. Each of the cams 42’ and
43’ comprises no-more than two series of levels,
that is to.say the levels 42’ax.and 43’a correspond-
ing to the-low..position, and the levels 42’c and
438’¢ corresponding .to the high position. Under
these.conditions, the movable guide cams 34 and
35 are hrought either to the high position, as
illustrated in Figs. 16 and 17 for the guide cam
34 and to the Figs. 14 and 15 for the guide cams.
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35, or to the low position Fig. 14 for guide cam

34.and Fig. 16 for guide cam 35. The middle po-
sition indicated in Fig.:15 for the guide cam 34
and in Fig. 17 for the guide cam 35 are replaced
by .the high positions.

In the first. course -the even and odd needles
are presented in the high position.  They op-
erate as -has been previously described and the
intertwining of the .thread is shown with refer-
ence to Figs. 19 and 22. .

In the second course,.the .taking up .and the
taking down are effected .as:has been previously
described, - but during the traverse of region 3,
the needles.a :are brought again to the high po-
sition (line H, Fig. 37, in .the place of being
brought to the middle position line M Fig. 26).
Because of this the elongated stitch formed on
the needles .« by the thread ¥ passes, together
with the stitch formed. by the thread z, under
the lateh :ai.

In the third course the needles a -and b are
presented -in the high position. - The needles
take down, Fig. 38.

The needles @ at the entrance to the region s
are raised by their jacks and are brought to
the-high position, line X Fig. 39. "The néedles b
undeér .the action .of ‘their jacks are brought to
the low position, the unelongated stiteh formed,
starting from the takmg down on the needles b
with thread z rémains on the latch by, whilst the
elongated stitch formed by -the thread ¥ as well
as-the unelongated stitch formed by the thread
z on the needles ¢, passes below the latch a1 of
the needles a.

‘The needles begin the fourth course .in the
position indicated in Fig. 39. Starting from the
taking down the unelongated stitch formed by
the thread x and the elongated stitch formed by
the thread v grip the thread v as illustrated in
Fig. 40.

~The needles @ and b rise t6 the high position
and traverse the zone 5. The eycle is terminated
and the needles ¢ and b all presented for a new
cycle in the high position as shown in Fig. 41
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where it is to be:.seen that the thread-v.doubles.
the- stitch' formed by the thread 2. Assuming
as previously that the knitting is-subjected to-
lateral tension, it is easy to understand:that-the
intertwining . shown in ‘Fig. 41 is. deformed and
that the stitch formed by the.thread v is re-.
absorbed and.doubles the stitch formed by :the
thread. 2: ‘The intertwining has then the ar-
rang ement shown in Fig. 35.

I.claim: . -

1. Unlddderable knitted fabriec formed by . a
single thread .constituting unelongated stitches
and.glongated stitches having substantially the
same -height as the. unelongated stitches and
the unelongated stitches occurring alternately
with the elongated stitches: in each course and-
in each line so that, from one course to the other,
the -unelongated stitches. and the ..elongated
stitches arein quincunx and that in-each course,
the elongated stitches are looped by the unelon-
gated stitches ‘of the preceding course, the sald
elongated stitches being in intertwining relation
with the loops-of thread connecting the elon- -
gated stitches formed in the preceding course:
and with the rectilinear elements of thread c¢on-
necting the successive unelongated stitches in-
the course considered, the said rectilinear ele- -

_ ments of the various courses-being substantially
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parallel-to each other while the looped parts of
the " thread comprised between two elongated
stitehes of two successive courses are dlsposed di-
agonally. -

‘2.- Unladderable knitted fabric formed by a
single - thréad constituting- the unelongated
stitches and elongated stitches having substan-
tially-the same height as the unelongated stitches
and said unelongated stltches oceurring ' alter-
nately with the elongated st1tches in each course
and in each hne so that, from one course to an-~
othel the unelongated stltches and the elongated :
stltches are d1sposed in quincunx and that in
each course the elongated stitches are ‘looped- by
the unelongated stitches of the preceding course,
the sgid elongated stitches being in intertwining
relation Wlth the rectilinear ~thread elements
uniting the two unelongated stitches which are
disposed in the same course on both sides of
the elongated stitches and w1th the mtermedlate
thread ‘elements uniting two elongated st1tches
of the’ preceding course so that the said inter-
medmte elements are dlsposed diagonally

LUCIEN PICARD

. REFERENCES CITED

The following references are of record. m the -
file .of this patent ’

UNITED STATES PATENTS

Number - Name Date
1,536,946 Sutphen mrrommm—meme May 5, 1925
1,977,590 Page et al. . Oct. 16, 1934
2,069;819 Diem .._.._.________ Feb. 9, 1937
2,190,409 Maier . Feb. 13,1940
2,306,246 Dayis - , Dec 22 1942
2,374,294 Maier y Apr 24, 1945

FOREIGN PATENTS
Number Country Date -
7,229 Great Britain . ________ of: 1901



