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This invention relates to knitting. - 
The rows of stitches formed on the thread and 

connected together by the same thread that 
makes them, are hereinafter referred to as 
“courses.' The rows of stitches formed by the 
loops and stitches of successive courses are here 
inafter referred 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 

2 Claims. (CI, 66-169) 

0. 

veniences: the knitting assumes a coarse appear 
ance, it lacks elasticity and finally its manufac 
ture is onerous. r; . . . . . 
The present invention has for its object to pro 

duce in the first place, an unladderable knitted 
fabric formed by knitting a single thread, and 
having an aspect approaching that of ordinary 
knitting. - 

In accordance with the present invention, I 
provide unladderable knitted fabric formed by a 
single thread constituting 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 elongated Stitches are 
in quincunx and that in each course the elongated 
stitches are looped by the unelongated Stitches 
of the preceding course, the said elongated 
stitches being in intertwining relation with the 
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unladderable knitted fabric, each elongated stitch 
is looped by the unelongated stitch of the preced 
ing course 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 looping is doubled 
by the thread of the collar so that, as in the first 
method of formation, the parts of the collars con 
necting two elongated stitches are disposed diag 
onally. 
The invention has furthermore for its object a 

machine for carrying out a method of producing 
unladderable knitted fabric such as specified 
above, which comprises mainly the following fea 
tures: 
The needles are divided into 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 each 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 
stitches. 
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 

loop of thread connecting the elongated Stitches. - 
formed in the preceding course, and the recti 
linear elements of thread connecting the succes 
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 complised 
between two elongated stitches of two successive 
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 stitches are dis 
posed diagonally. ... 
According to another method of producing the 
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which should then form the unelongated stitch, 
this Supplementary length of thread being pro 
vided to form the collar connecting the elongated 
Stitches. 
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 ele 
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 looped Simultaneously by the unelongated stitch 
preceding it in the line and by the collar con 

55 necting two adjacent elongated stitches in the preceding course. , , 
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The needles Which, in One course, have not 
formed the unelongated Stitches for 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 atter. 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 Sane 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 foll 
OWS: 
In each of the courses, all the needles take up 

or draw the thread distributed. 
According to one inethod of nanufacture, in 

the first course the needles of the first group 
(for example, even numbered needles) takes down 
the Stitches out keep then under their hooks, 
whilst the needles of the second group (odd num 
bered needles) take down and Stitch. Inoicinally, 
thus producing an unelongated Stitch. 

In the second course, the even needles take up 
a length of the thread longer that that necessary 3 
for the formation of an ordinary Stitch, they 
take doWill 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. takes 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 Stitch, 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 stitches under their hooks, these stitches will 
be taken down in turn and will thus for in normal : 
stitches. 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 elongated 
loopS. 
According to another nethod 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 Ordinally. 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 Ol. 
the needles, as they were at the end of the Sec 
Ond course. The odd needles Work, like the even 
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4. 
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 needles throughout... the second 
course; they take down and the thread dis 
tributed in this fourth course is looped simuli 
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 turn and will then form 
nona Stitches. The Odd needles Stitch like 
the eveniaeedies: in the Second course; they take 
up long loopS, they take down but without Stitch 
ing and keep under their hooks the elongated 
loopS. 
The invention has also for its object a cir 

cular machine, of the English machine type, 
equipped with latch or “self-acting needles' for 
producing unladderable knitted fabric 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 
jackS 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. Men 
bers are also provided to Supply the length of the 
thread, necessary for forming the collars, di 
agonally 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 noment, that is to Say.. every 
Other turn, Sets in action these special sinkers, 
Whilst a Series of cans acts. On the jacks to 
bring then to the position desired for Selecting 
the needles, 
The invention is illustrated in the accompany 

ing dra WingS, wherein: 
Figs. and 2 show unladderable knitted fabric 

Which is the Subject. Of the invention, Seen. On 
the right side and the Wrong side respectively; 

Fig. 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 can groove traversed by 
the butts of the sinkers; 

Fig. 6 is a partial Section showing the arrange 
ment of a jack differing from that which Fig. 3 
shows; 
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Fig. 7 shows the control arrangement of a 
scam provided to act on the butt of a special 
sinker; . . . . '' . . . 

Fig. 
nism for controlling the jacks; . . . . . . . 

Figs. 9 to 12 are diagrammatic views illus 
trating the operation of special sinkers; . . 
- Fig. 13 is a diagrammatic plan view of the cyl 
inder of a circular machine and it shows the dif 
ferent zones of action of the needles; 

Fig. 14 is a developed view of the cylinder 
showing, for each of the zones indicated in Fig. 
13, the position of needles and of their control 
jack; . . . . . . . . . . . . . ; i. 
- Fig. 15 is a view analogous 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; 

Figs. 16- and 17 correspond to the third and 
fourth courses respectively; 

Fig.18 shows, side by side and in front eleva 
tion, for each of them, the members forming 
the cams; 
2. Figs. 19 to 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; 

* is...Figs. 23 to 26 second course, and is 
Figs. 27 to 30 to the third course and lastly 

I 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 the present invention; 

Fig. 36 is a view. analogous: to Fig. 18 and 
shows the members of the can modified to allow 
of manufacture of the knitted fabric illustrated 
in Fig. 35; 

Figs, 37 to 41 are diagrammatic 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 Fig. 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 r1, r2, r3, ra, which have appreciably the 
same height and are connected to each other 
in parallel vertical rows f1, f2, f, fa, fs. If one 

shows in perspective view the mecha 

O 
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30 

considers, for example, row 3, one sees 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 
ordinary interlooping with the meshes as shown 
;at l. The same is true for the fourth loop of 
this row, then for the sixth, etc. - - - - - - 
The first loop of the said row ra is united 

with the corresponding loop of the preceeding 
row r2, 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 extends from 
the second loop of the said row r2 to the loop 
not drawn which would be to the right of Fig.1, 
on the said : row. 3 and in the line preceding 
the line f. The other strand of thread y is 
placed between the row r3 and the preceding 
row. r2 and it runs zig-zag between these two 
rows from one point of knotting to the other, 
while forming, in the preceding row.r2, the loops 
which are united at i by simple interlooping, 
as has been mentioned above, to the loops of 
the row under consideration ra. In a similar 

under the latch 3a. 

6 
manner, the third loop of the row r is united 
with the corresponding loop of the preceding 
row r2, by knotting of two strands of thread 
in addition to the threads of the said loops. 
themselves; one of these strands 2 being the 
rectilinear element, which extends between the 
Second loop and the fourth loop of the row.rs, 
united with each other by simple interlooping 
at l to the corresponding loops of the preceding 
row r2; the other strand of the knotted thread 
being the strandy; running zig-zag, as has been 
mentioned, between the row rs, and the row, r2. 
The fifth loop of the row 3 is united in the 
same manner to the corresponding loop. of the 
preceding: row, r2, and so forth. . . . . . . . . . ." 
Thus, in one row the loops are connected to 

the loops of the preceding row and likewise to 
those of the following: row, sometimes by simple. 
meshing, at other times by the indicated knots 
ting. The same Sequence is found in the loops 
of each of the vertical rows.f, f, ifs, etc. : : 

It may be seen that the rectilinear elements, 
such as 2 of the various 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 given a rela 
tively coarse appearance. . . . ... . . . . ; 
The variant of Fig. 35 differs from the embodi 

ment of Figs. 1. and 2 only in the manner of 
intertwining of the threads 2 and y at the points 
of knotting of the loops. ... ." . . . 
There are shown in Fig. 3 the characteristic 

members of a circular knitting machine, that 
is to say, at 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 
f. The needles 3 are of the latch or “self-acting" 
type and comprise at their lower end a butt 5 
engaged in a groove 6 machined in the inner 
periphery of the camring. T. The cam groove 
6 is generally, so shaped as to constitute 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 stitch 

According to the present invention, the cam 9 
is so modified that the stitch to be cast off for 

5 5 taken down rests on the body of the latch and 
there are added to the cam ring two cam grooves 
0 and intended to ensure the vertical transla 

60 

tion of the jacks 2 and 3 (Fig. 6), arranged in 
the tricks 2 of the cylinder , below: the butt 5 of 
the needles, the jacks 2 and 3 being arranged 
alternately in the needle tricks 2. The jacks. 12 
are provided with a butt 4 engaged in the groove 
to and the jacks 3 with a butt 15 engaged in 
the groove fi..... . . . . . . . . . . . . . . . 
The annular flange of plate 4 is provided al 

ternately with an ordinary sinker 16 (Fig. 3) and 
with a special sinker (Fig. 4). The respective 
butts, 6a, and Ta of the sinkers are engaged in 
the cam groove 8 of the sinker camring 9, but 
as is to be seen in Figs, 3 and 4, the butt fla of 
the Special sinker, 7 is higher than that of the 
butt 6a of the usual sinker G. Because of this, 
the butt 7a may, besides the action that it re 
ceives from the groove f8, be subjected to the 
action of a supplementary cam 20 (Figs; 4 and 5). 
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This can is pivoted at 2: 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 8a of the groove 8. The cam 20 may be 
made to approach the edge 8a 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 can ring 9 the 
disc 25 limits the angular displacement of the 
can 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 alonger 
or shorter stroke of the cam 20. 
The pusher 23 is connected by its other extrem 

ity to a pivoting lever 27 (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, 27 is provided With a head 29 
adjustable as to position. This head 29 is pressed 
in the"field of action of the two upstanding cams 
30. diametrically opposed on a plate 3 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 can 20 towards the Wall 8a of 
the groove 8. 
The special Sinkers illustrated in Fig. 4 com 

prise a nose fib raised relative to the nose 6b of 
the ordinary sinker f6. 
In order 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 O and fi 
'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 35 in 
Fig. 14), a 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 
cans 34 and 35 are rigidly connected to slides 36 
and 37 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 4 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 43a for which the corresponding cam 
34 or 35 occupies the low position, a level 42b or 
43b-for which the corresponding cam 34 or 35 
occupies the medial position, and lastly a level 
42c or 43c for which the cam 34 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 42a there corre 
sponds a level 43c. 
On the common shaft 44 of the cams is keyed 

a ratchet wheel 45 comprising twelve teeth and 
which may be angularly displaced by one tooth 
at each impulse of pawl 46. This pawl is carried 
by an operating lever 47 (Fig. 8) controlled by a 
rod 48 comprising at its lower extremity a runner 
-49; the runner 49 rolls on a cam 50 integral with 
a spindle 5 revolving at the same velocity as cyl 
inder ... Under these conditions, at each revolu 
tion of the cylinder, the cams 42 and 43 under 
go an angular displacement Such that, for the 
level in contact with extremity 49, 4f of the lever 
38, 39, is substituted the following level; thus at 
each revolution of the cylinder the cams 34 and 
35 are vertically displaced. It is to be noted that 
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-the-levels 4.2c and 43c., 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 a 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 B which corresponds to the rising 
of the needle after casting-off, a region y to which 
no. Vertical displacement. Of the needles COrre 
sponds, and a region 8 in which the needles, after 
having been subjected to the: action of the jacks 
f2, 3 of which the butts 4, 5 rides in grooves 
0, fare divided into two groups at different 

heights, a needle of one group alternating with 
a needle of the other group. The needles at 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 diagrammatic 
Figs. 19 to 22. . 
AS has been Said above, 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 theref 

erence d. 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, 19 and 
22. The odd needles b are presented in the middle 
position (line M). The needles a. and b take up 
the thread a distributed by the usual thread 
guide. In the part a. 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 can 8 (Fig. 3). Which produces the 
taking down (Fig. 20), then, in the region B, 
the needles a and b rise without reaching: the 
line B. (FigS. 14. and 2i) defining the low position. 
The needles, all-aligned at the same height, trav 
erse the region y; towards the end of the latter, 
the needles are subject to the action of the jacks 
2 and 3, the needles a being controlled by the 

jacks 2 and the needles b by the jacks. 3 which 
are guided, as has been described, by the groove 

. . 
At the middle of the slope 33, the jacks 3 meet 

the movable guide cam 35, which projects into 
the groove ; 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 0, in which the butts: of the jacks, 2 
move is in a lowered position so that the jacks: 2 
guided only by the groove 0 are lowered so;that 
the needles a are brought into the low position for 
which the stitch formed by the threadac on the 
taking down, rests on the latch a1 (Fig. 22). 
The needles thus distributed to two different 

heightS traverse the region 6 and arrive facing 
the thread guide for the second course of knitting. 
This thread, although it is the prolongation of 
the threadac distributed in the first course, will 
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be indicated by the reference and illustrated 
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differently, to facilitate the comprehension of the 
formation of stitches (Figs. 15 and 23 to 26). 
On taking-up. (Fig. 23), the needles a are pre 

sented in the low position and the needles b in the high position. . . . . . . . - 
These two groups of needles take up the thread 

g-and, at this moment, the special sinkers 7 dis 
placed by the action of the 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 a Sinker. Irelative: 

10 

to one of its neighboring needles at the moment 
of taking up. Consequent on the raised position 
of the nose lib, relative: to the nose of the sinker. 
f6, the needlesia, in the course of their descent, 
draw a greater length of thread than that drawn 
at the preceding courses when the sinkers were 
in a non-advanced position...When the needles 
are: descending (Fig. 24), no stitchis cast-off the 

... needles a because: the stitch formed, with the 
thread a in the first course has been during this 
descent, entrapped under the hook of the needle. 
by the turning up of the latch all on which the 
said stitch rests, as is shown in Fig. 22. On the 
other hand on the descent, a usual knitting stitch. 
is obtained on the needlesb ... . . . 

ad during the traverse cy (Fig.25), - he stitchformed by the 
threadac and the elongated stitchformed by the 

10 
thread ac, which will be designated by 2 in Figs. 
16 and 27 to 30, corresponding to the third course, i. 
is taken-up by the needles d 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 f1 are thus brought 
back to their rear position and the length of the 
thread 2 taken up by each needle, is the same 
as that of the threadac at the first course. There 

. . In the 

course of this taking down the unelongated stitch 
after the needles take down (Fig. 28). 

produced by the thready on the needlesbiforms 
an unelongated stitch with the thread a whilst 
the unelongated stitch formed by the thread a 
at the first course on the needles a, grips and 
stitches the elongated stitchformed by the thread 
gy as well as the thread 2... . . . . . . . 

20 

25 

30 
thread g which has been taken up more deeply 
than the thread ac, at the preceding course are , 
located between the latch G1 and the hook of the 
needles a. The unelongated stitch formed by the 
thready, on the needlesb is located between the 
latch bi and the hook of the needlesb. ... 
At the beginning of region 8, the needles 

35 

subjected to the action of jacks which are appro 
priate to them. On reference to Fig.15, it will 
be seen that the movable guide cam 34, associated 
with the groove 10, controlling. the jacks 2 co 
respon to the needlesia, passed from the 
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lowered position which it occupied during the 
formation of the preceding course (Fig. 14) to 
the middle position indicated in Fig.15; because 
of this, the needles a are raised and pass from the low position which 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 associated with the groove it controlling the 
jacks 3 corresponding 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 position (Fig. 26) the 
unelongated stitch formed by the thread y is 
located on the needle below the latch b1, the 
elongated stitch formed on the needled by the 
thready remaining on the latch a1 whilst the 
unelongated stitch formed by the threadac in the 
first course passes below the said latch a1, because 
of the rise of the needle limited to the middle 
position. It may be remarked that because of 
the advance movement of the sinkers 7 towards 
the center of the machine after the action of the 
jacks, the noses or projections 7b of the sinkers 

have penetrated between ... the unelongated 
stitch formed by the thread ac and the elongated 
stitch constituted by the thready (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 d are 
presented in middle position whilst the needles b 
are in high position. The prolongation of the 

... The assemblage of the needles again rises as 
shown in Fig. 29. They effect their traverse in 
the region y and arrive at the point where they 
are subjected to the action of the jacks. The 
movable guide-cam 34 associated with the 
needles a, is passed from the middle position. 
which it occupied in Fig.15 to the high position: 
in...Fig. 6. Because of this, the needles at are: 
raised by their jacks and brought to the high 
position (Fig. 30). The movable guide cam 35. 
controlling the jacks 3 and, in consequence, the 
needles b, has been lowered from the high posi-. 
tion which it occupies in Fig 
tion indicated in Fig.16; the needles bare thus 
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brought to the low position. It follows that the 
unelongated Stitchformed from the taking down 
On the needlesb, With the threadie rests on the 
ilatch b1, whilst the stitches formed by the thread 
2) and by the thread 2 passes below the latches ai. 
of the needles a (Fig. 30). It is sis: 
The needles, then start: the fourth course by 

taking up the thread v (prolongation of the 
'...thread ac); before taking up, the needles at are in 
the high position, and the needles b are in the 
low position (FigS. 17 and 31). Starting with the 
taking down, the stitches formed by the thread 
ac, and the thready, grip the thread : ), on the 
needles a. as is illustrated in Fig. 32, whilst the 
Stitch formed by the thread a on the needles b 
rests enclosed between the needle hook and the 
latch b1. At the moment of the taking down, 
the can 20 has started the advance of the sinker 

... So that on taking up, the needles have formed 
with the thread (consequent on the presence 
of the projections on the sinkers: i): elongated 
Stitches analogous to the stitches formed in the 
Second course by the thready. The needles, rise 
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and traverse the region y during this traverse 

to the low posi 

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 can 35 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 the low position in 
dicated in Fig.16 to the middle position indicated 
in Fig. 17. Consequently the needles a, operated . 
by the movable guide cam 34, are brought back 
to the high position whilst the needlesbicon- ; 
trolled by the movable guide cam 35 leave the 
'middle position" as illustrated in Fig. 33. Fig. 
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 

  



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 b3 and the knitting 
takes the appearance shown in Figs. 1 and 2. 
The cycle being terminated, the needles a 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 a are then in the high 
position 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 OCCupy 
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'a and 43'a correspond 
ing to the low position, and the levels 42c and 
43'c' corresponding to the high position. Under 
these conditions, the movable guide cams 34 and 
35, are brought either to the high position, as 
illustrated in Figs. 16 and 17 for the guide can 
34 and to the Bigs. 14 and 15 for the guide cams. 
35, or to the low position Fig. 14 for guide cam 
34. and Fig.16 for guide can 35. 
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 8, 
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 a by the thready passes, together 
with the stitch formed by the thread ac, under 
the latch a 1. 
In the third course the needles a and b are 

presented in the high position. The needles 
take down, Fig. 38. 
The needles d at the entrance to the region 3 

are raised by their jacks and are brought to 
the high position, line H Fig. 39. The needles b 
under the action of their jacks are brought to 
the low position, the unelongated stitch formed, 
starting from the taking down on the needles b 
with thread 2 remains on the latch b1, whilst the 
elongated stitch formed by the thready as well 
as the unelongated stitch formed by the thread 
2 on the needles a, passes below the latch a 1 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 ac and the elongated Stitch formed by 
the thread y grip the thread v as illustrated in 
Fig. 40. - 
The needles a and b rise to the high position 

and traverse the zone 8. The cycle is terminated 
and the needles a and ball presented for a new 
cycle in the high position as shown in Fig. 41 

The middle po 
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where it is to be seen that the thread doubles. 
the stitch formed by the thread 2. ASSunning 
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 
rangement shown in Fig. 35. 

I claim: . . 
1. Unladderable knitted fabric formed by a 

single thread constituting 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 unelongated stitches and the elongated 
Stitches are in quincunx and that in each course, 
the elongated-stitches are looped by the unelon 
gated stitches of the preceding course, the said 
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 con 
necting the successive unelongated stitches in 
the course considered, the said rectilinear ele 
ments of the various courses being substantially 
parallel to each other while the looped parts of 
the thread comprised between two elongated 
stitches of two successive courses are disposed di 
agonally. . . . 
2. Unladderable knitted fabric formed by a 

single thread constituting the unelongated 
stitches and elongated stitches having substan 
tially the same height as the unelongated stitches 
and said unelongated stitches occurring alter 
nately with the elongated stitches in each course 
and in each line so that, from one course to an 
other, the unelongated stitches and the elongated 
stitches are disposed in quincunx and that in 
each course the elongated stitches are looped by 
the unelongated stitches of the preceding course, 
the said elongated stitches being in intertwining 
relation with the rectilinear thread elements 
uniting the two unelongated stitches which are 
disposed in the same course on both sides of 
the elongated stitches and with the intermediate 
thread elements uniting two elongated stitches 
of the preceding course so that the said inter 
mediate elements are disposed diagonally. 
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