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1. 

For making looped fabrics, knitting machines 
are known in the art in which a carrier comprises 
a series of movable, preferably slidable needles 
and a slide, by means of which latter the said 
needles (through two slide camming-faces) are 
advanced and then retracted again. Such ad 
vancing serves for the purpose of sliding the said 
needles through the needles of a bar which is 
mounted removably on the said carrier; and such 
retracting serves for the purpose of pulling out 
the correspondingly inserted sinking thread into 
nooses. The latter then are bound by throwing 
Over rearwardly the loop course previously 
formed on the needle bar, so as to produce a 
a fresh loop course On the fabric to be knitted 
which, now, will be situated to the rear of the 
needle bar. It is further known in the art to then 
remove the needle bar from the carrier and to 
turn the bar through 80 so that the said fabric 
again hangs in front and that the free sinking 
thread issuing there-from again will be available 
in that running direction of the said slide, in 
Which the latter has to be moved for the purpose 
of retracting the zig-zag thread to permit to con 
tinue the operating cycle. By virtue of such 
known arrangement, a piece of looped fabric is 
produced which has the same appearance on 
either side, that is so-called pearl work. 

In order to produce a looped fabric having a 
different appearance on either side, i.e. so-called 
plain common hosiery, it has been customary to 
pull out the free sinking thread issuing from the 
fabric, with respect to the said carrier, alternate 
ly from both sides into nooses. Such operation 
may be performed either by means for a slide 
having four, instead of only two, camming faces 
or by means of two slides having two camming 
faces, which latter slides serve for alternately 
moving the sliding needles. 

It further is known in the art to provide latch 
needles in place of single stem needles in the bar 
needle row, which arrangement, however, further 
complicates the knitting machine, quite apart 
from the disadvantage of the sensitivity inherent 
to latch needles and from the fact that the pat 
terning of the fabric is rendered more difficult in 
that, as known, thread loops have to be rehung 
from Some of the needles to other needles. 
In accord with my present invention, additional 

means are provided which permit to displace the 
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fabric, which hangs from the needles of the said 
bar through the last-formed loop course, onto 
the needle set of another bar, and then to bring 
the fabric on the said carrier into such a position 
that the free sinking thread issuing from the 
fabric always is laid out again on the carrier in 
that direction of run in which the said slide has 
to be moved for the purpose of producing nooses 
to permit to continue the knitting operation, the 
fabric depending alternately in front and in rear 
of the respective needle bar. 
A plurality of forms of invention are shown, 

by way of example, in the accompanying draw 
ings, in which 

Fig. 1 shows a top plan view of a knitting ma 
chine of prior art, comprising a straight needle 
bar and a set of sliding needles, movable by 
means of a hand slide. 

Fig. 2 is a perspective View of a portion of SUch 
known machine, Supplemented by an auxiliary 
apparatus which constitutes a first example of 
the present invention. 

Fig. 3 is a top plan View of Such auxiliary ap 
paratus, partly broken a Way. 

Fig. 4 is a cross-section through the said ap 
paratus. 

Fig. 5 is a larger scale, cross-section. Similar to 
Fig. 4, wherein the said apparatus is in the Op 
erative state, and, to the left and right thereof, 
a partial vertical section each. 

Figs. 5a and 5b are cross-sectional views on the 
lines Wa-Wa, and Wb-Wb respectively of Fig. 5. 

Figs. 6 and 7 are two vertical sectional views 
for explaining the mode of operation on the car 
rier. 

Fig. 8 also shows a vertical Section through a 
modification. 

Figs. 9 and 10 show elevations of two further 
examples, and 

Figs. 11-13, in various representations, a fur 
ther example, Figs. 11 and 12 showing croSS 
sections in two different states, and Fig. 13 show 
ing a portion in elevation, partly broken a Way. 

In Figs...1 and 2, the numeral designates the 
casing which serves as carrier for the two needle 
rows 2 and 3. The needles 2 provided with a 
heel 2’ and a knee 2'', are slidably mounted in the 
casing , being displaceable by means of a manu 
ally operated control plate 4. The latter is pro 
vided with two oppositely disposed control or 
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can faces for co-action with the heels 2 and 
knees 2' of the sliding needles 2. The said plate 
is disposed on a slide 5 which is mounted recip 
rocatable in the longitudinal direction of the 
casing , and comprises an outside hand knob 
6. It is assumed in Fig. 1 that the slide 5 is 
moved from right to left by means of the knob 
6, as indicated by the arrow, and nearly has 
attained its left-hand terminal position on the 
casing . During Such translation of the slide 
5, the sliding needles 2 are retracted from their 
advanced position into the casing , and the 
free Sinking thread a issuing from the fabric, 
which thread previously had been inserted into 
the lane b formed between the two needle rows 
2 and 3, is pulled out into Zig-Zag nooses c. The 
Said thread leaves the lane b at the left end of 
the carrier . The blank d, through a loop 
course, hangs from the fixed needles 3. The 
Said course has been formed, previously to the : 
Said nooses c, and in a mode of operation known 
per Se, by means of the thread a on the needles 
3 Which are Secured to a flat needle bar . The 
latter is provided with thickened portions 7 at 
its ends So as to leave a free space 8 between 
the bar 7 and the casing , the bank d depend 
ing in the Said space, as shown in Fig. 1. 
For further explanations, it is assumed, how 

ever, that the blank d is situated on the freely 
accessible front side of the needle bar I, the : 
ends of Which are Supported on brackets 9 con 
Stituting Supporting Seats for the neede bar. 
The latter are Secured to the front Side of the 
casing and comprise a slide knob 0 each, by 
means of which a ball type pawl and ratchet 
lock is biasable, which lock serves for Securing 
the needle bar I, by engaging the respective end 
face thereof, in its position on the two brackets 
9. The needle bar 7 is afforded, through the 
upright legS 9' of the brackets 9, two seats which 
diverge upwardly with respect to each other. 
The blank d then is put or thrown by hand 

from the front side of the casing --over the 
heads of the fixed needles 3-onto the rear side 
Of the casing , the last-formed loop course be 
ing dra W. Over the heads of the fixed needles 
3 SO that it will be positioned above the nooses c 
Which are bound thereby so as to produce a new 
loop course. The needle bar 7 then is moved out 
of itS Supporting Seat or from the pair of brackets 
9 through sliding it upwardly, and the thread 
nooses of the newly produced loop course still 
held by the sliding needles 2 slide off the latter. 
The freed needle bar 7 now is turned through 
180° So that its former left end, at which the 
sinking thread a leaves the loop structure freely, 
comes to the right with respect to the casing , 
and the blank d again is situated on the front 
Side of the needle bar 7. The latter could now 
be inserted, in the corresponding position on the 
casing , in the brackets 9 for the purpose of 
continuing the knitting operation in the pre 
vious known manner for producing pearl work; 
the Slide 5 then Would have to be slid back into 
its initial position, that is to the right so that 
the previous Operative state would be re-estab 
lished on the casing f, in which state a lane b 
is formed between the two rows of needles 2 
and 3, in which the thread a is to be inserted in 
the knitting course proceeding from right to 
left (Fig. 1). 
The knitting operation, however, is continued 

in a different way and manner by means of the 
additional auxiliary means provided in accord 
with the present invention, for the purpose of 
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4 
producing plain common hosiery, as described 
below. 
The auxiliary apparatus provided according 

to the first example, comprises-as shown in FigS. 
2, 4, a rectangular base plate provided with 
tWO Spaced parallel longitudinal battens or ledgeS 
2 and 3 which at their adjacent sides are 
formed with end legs 2 and 3. The end legs 
of one and the same edge 2 or 3 are Spaced 
from each other at a distance colresponding to 
that of the said two bracketS 9 and represent, 
in Similar manner as the latter, Seats which 
diverge relative to each other and are each pro 
Wided with a latch. Such latch comprises, as 
shown in the part Section illustrated in Fig. 3, 
a ball 4 disposed in a recess 5 containing a 
leaf Spring 6, which biases the ball 4. Within 
the range of the latter, a Square pin it is pro 
Wided Which is adjustable by means of an outside 
slide knob 8, a guide slot 9 connected to the 
said recess f being aSSociated with Said knob 8. 

The longitudinal ledges 2, 3 are disposed 
between two angle irons 29 which are Secured 
to the base plate and serve as stops or abut 
ments; the right-hand abutment 20 in Fig. 3 
is ShoW broken a Way. One leg of the said abut 
mentS is disposed above the ends of the ledges 
2 and 3. The ledge f2 is secured to the base 

plate f, while the ledge 3 is displaceably guided 
between the two abutments 20. Helical springs 
2 disposed underneath the Said leg tend to push 
the ledge 3 a Way from the edge 2 into con 
tact With a manually operable cylindrical control 
body 22 which is rotatably mounted on the base 
plate f by means of an eccentric pin. 23. In the 
angular position shown of the said body 22, the 
ledge 3 is spaced farthest from the ledge 2. 
The Second terminal position of the body 22 is 
ShoWn by dash-and-dot lines. 

After the needle bar carrying the blank d. 
has been lifted from the brackets 9 on the casing 
and turned through 180° as described, where 

by the blank d comes to the front again, and the 
sinking thread issuing therefrom is brought into 
itS initial position again, i. e., leaves the loop struc 
ture at the right with respect to the carrier, 
the needle bar I, according to Figs. 2 and 3, 
is inserted in the ledge 2 fixed to the base plate 

, and Secured therein by means of the slide 
knobs f3. In Such position, the neede bar 
is opposite to a ball 25 having thickened end 
portions 25'. The bar 25 is provided with a row 
of needles 26, and is inserted in the ledg3 3 
Constituting a Supporting seat which is movable 
on the base plate i, and secured in its position 
to the ledge f3 by means of the corresponding 
Slide knobs 8. The needles 26 of bar 25 have 
Spherical heads fitting in correspondingly adaptec. 
receSSes provided on the heads of the needles is 
of bar 7. The needles of the two bars 7, 25 
have like Spacings and are so arranged relative to 
each other that, when the movable edge ; 3 5 
displaced toward the ledge 2 (through turning 
the control body 22 correspondingly), this bail 
heads of the needles 26 become engaged in the 
Sockets presented thereto by the needies 3, as Inay 
be seen in Fig. 5. 
According to Fig. 2, it is assumed that the end 

faces of the Casing are rigidly connected to the 
base plate of the auxiliary apparatus through 
an upright plate 2 each, the casing and bas: 
plate being let in the end plates 2. In this 
State described of the auxiliary appalatus, the 
fabric blank is manually displaced on the naedles 
3 So that its last made loop course slides from 
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the needles 3 of the bar 7 onto the needles 26 
of the bar 25 and arrives behind the needle 
heads thereof. The control body 22 then is 
turned back, and the movable ledge 3, being 
biased through the two springs 2, moves away 
from the Stationary ledge 2 and returns into its 
initial position. The needle bar 25 which carries 
the blank d, then is removed from the auxiliary 
apparatus and SO inserted into the bracketS 9 
of the casing that the blank depends into the 
Space 8 left between the needle bar 25 and the 
Casing , the thread a being disposed at the right 
on the casing and depending in front of the 
needle bar 25. The slide 5 then is moved on the 
Casing from the left-hand into the right-hand 
terminal position, whereby the sliding-needles 2 
On the Casing are again advanced and form a 
lane (b in Fig. 1) together with the needles 26 
of the bar 25. The sinking thread a then is in 
Serted in the said lane from the right to the 
left So as to leave the same at its left-hand end. 
The Slide 5 then is again moved on the Casing 
froin the light-hand into the left-hand terminal 
position, Whereby the sliding needles 2 are re 
tracted into the casing , and the thread a in 
the said lane is pulled out to form noOSes c. 
The loop course e, which has been formed on the 
blank d prior to the said nooses c, then is thrown 
off, for example as shown in Fig. 6, by means of 
the needles 28 of an auxiliary bar 29 over the 
needles 26 of the bar 25. To such end, the angu 
lar tapered legs of the needles 28 are inserted, 
in the manner required in a longitudinal groove 
26’ each of the needles 26 of bar 25 and brought 
into engagement with the loop course e which 
then is raised through a Corresponding movement 
of the auxiliary bar 29 (as may be seen from the 
second position indicated by the dash-and-dot 
lines) over the heads of the needles 26 and binds 
the zig-zag nooses c to loops. The needle bar 
25 on casing then is raised clear of the brackets 
9, whereby the thread nooses still held by the 
sliding needles 2 slide off the same. The cleared 
needle bar 25 then is turned through 180° so that, 
its former left end-on which the thread a clears 
the loop structure-will be situated at the right 
with respect to the casing , and the blank d 
will be disposed on the front side of the needle 
bar 25, as may be seen from Fig. 7 in which 
the needle bar 25 is correspondingly inserted in 
the bracket 9 provided on the casing . The two 
needle bars 7 and 25 can thereby at will be so 
set into the rigid seat formed by the pair of 
holders 9 on the casing that the knitted piece di 
either lies there turned freely towards the person 
knitting, or else is located between the casing 
and the inserted needle bar 7 or 25 (Figs. 6, 7). 

The slide 5 on the casing then is moved from 
the left-hand back into the right-hand terminal 
position, whereby again a lane is formed by the 
sliding needles 2 of the casing and the needles 
26 of the bar 25, in which lane afterwards a 
sinking thread a is inserted, which thread leaves 
the said lane at its left-hand end. 
The slide 5 on the Casing then is moved into 

the left-hand terminal position, whereby the 
sliding needles 2 moving back into the casing 
pull out the thread a in the said lane to zig-zag 
nooses c. The latter then are bound to loops 
in that the piece of knitted fabric d disposed on 
the freely accessible side of the needle bar 25 
is manually thrown over to the rear on the casing 

so that the last-formed loop course e may be 
thrown off over the heads of the needles 26 of 
bar 25. The latter then is lifted from the 
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6 
brackets 9 upwardly, whereby the thread nooses 
c slide off the needles 2, and the needle bar 25 
is turned through 180°, whereby the loop struc 
ture Will hang in front, and the sinking-thread 
Will leave the fabric on its right side with re 
Spect to the casing. The needle bar 25 then is 
inserted in the fixed ledge 2 of the auxiliary ap 
paratus, while the needle bar 7 is removed from 
the said ledge, turned through 180° about its 
axis, and inserted in the corresponding position 
into the movable ledge 3. The needles 3 of the 
bar 7 then aire brought into engagement with the 
needles 26 of the bar 25 (Fig 5) by displacing 
the ledge 3 accordingly through the control 
body 22. The knitted fabric d then is So dis 
placed on the needle bar 25 that the loop course 
hanging from the needles 26 thereof is placed 
onto the needles 3 of the bar which then is 
inserted into the brackets 9 on the casing in the 
manner Set out above in connection with the 
needle bar 25, whereupon the operating cycle 
described is repeated or continued. 
The needles 3 of bar 7 are provided with a 

longitudinal groove 3' which is disposed-with 
respect to the longitudinal groove 26' of the 
needles 26 of bar 25 (Fig. 5)--in the opposite 
portion of the needle periphery. For the purpose 
of facilitating the insertion of the needles 28 of 
the auxiliary bar 29 into the longitudinal grooves 
of the respective row of needles, a recess each is 
provided on the respective longitudinal edge of 
each bar. 

In the modification of the auxiliary bar shown 
in Fig. 8, a row of needles 38 is mounted on a 
flat bar 3. In a corresponding recess of the 
latter, a needle bar 32 is accommodated, the even 
needles 33 of which are engaged with the cor 
responding longitudinal grooves 30' of the needles 
30. The needle bar 32, through studs 34 pro 
vided at its ends, is slidably mounted in guide 
slots 35 of two guide bodies 35 which are fixed 
to the ends of the needle bar 3. 
AS Seen from the drawing, the needles 33 of 

the auxiliary bar 32 are disposed in the longi 
tudinal grooves 30' of the needles 30 so as to 
engage the loop course e which has been formed 
last on the blank d hanging from the needles 39. 
By correspondingly moving the needle bar 32 in 
the guide slots 35, the said loop course e may 
be raised on the needles 30 and thrown off over 
the heads thereof in order to bind the thread 
nooses C to loops. The movement of the needle 
bar 32 in the guides 35’ may be facilitated by 
Special means. 
In the modification shown in Fig. 9, comprising 

two co-actable needle bars, the needle bar 
inserted in the brackets 9 on the casing is 
provided at one end portion with a cross bar 36 
onto which the needle bar 25 is plugged at its 
One end by means of a suitable slot. The needle 
bar 25 at its other end comprises a cross bar 3 
Which is plugged in a suitable slot of the needle 
bar 7, so that the two needle bars 7, 25 and 
the two cross bars 36, 37 form a frame. Such 
frame permits, in simple manner, to provide a 
detachable connection true to position between 
the needle bars 25 and 7 so that the needle roWs 
26, 3 engage each other properly and the knitting 
blank-which with the last-formed loop course 
hangs from the needles of One of the two 
bars-may be displaced onto the needles of the 
other bar. 
The two needle bars 7, 25 may be substituted 

one for the other, as will be readily appreciated. 
The example shown in Fig. 10 differs from the 
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One described innediately above, in that two 
CrOSS bars 38 are fixed to the Casing , and that 
croSS bar portions projecting from the Casing 

comprise a recess 38' each which Scives as 
Seat for a needle ball. The needle bar 23 is 
inserted in the recess 38' of the two cross bars 
38 and may be exchanged, as required, for the 
needle bar i disposed in the blackets 3, being 
in turn inserted in the latter. 
The example shown in FigS. 11-13 comprises 

two twin bars 39, 3) and 4f, 42. The individual 
bars thereof are pivotably intercoincited by pins 
43, 4 l'espectively. In Fig. ii, the two bai's 
39, Ai are held in operative position, in the raig3 
of their pivoted connection, by means of a. aii 
45 of U-section which is slid in place ove; this 
said bars 39, f. In such position, a set, of pro 
jecting needles 48 is clampedly engaged betweein 
the two bars 39, 4 so as to form a haedle bar. 
In Fig. 12, however, the said needles ÉS are 
clailpedy engaged between th3 two barS is , (32 
which in their turn are clan)&dly intferengaged 
by means of the Said bail 45, thus agai: fol'Illing 
a needle bar. The needles 8 are provided with 
a longituidinal slot is and With a fall head $8, 
49 at either end. The pairs of bars 33, 3 aind 
f; , 42 comprise recesses adapted to receive the 
leedies 46 in an arrangerneint Corresponding 
to the gauge of the needles. in iig. 13, Sch 
a recess, 50, is shown having no needle inserted 
telein. A nose 5 and 52 pirovided in the re 
cess of the bars 3 and 4, respectively, Selves 
for engagement with the longitudiinal Slot 
Of the respective needle S for the purpose of 
Securing the latter against ('otation. 
As Will be readily understood, th9 13eciéS 3 
lay be used alternatively in coilettic. With 
he twin bars 33, ii) or 33, 33, that is, Oile of 
the other twin bar may be adapted to form th& 
needle bar which then is inserted, as 'equired, 
in the two brackes 9 Cin the casing f. Wheil 
sing the tackle shown in FigS. ii-3, the piece 

of knitted fabric d always hangS from the Sane 
Set of needles on Which, howevel", it inay be 
shifted, as l'equired, out of the 2nge of oil?e 
head of the needles into that of the other head, 
after a corresponding exchange of the twin bai's 
callying the needle Set. 
What I claim as new and desire to Secure by 

Letters Patent, is: 
i. in combination in a kihitting Jimachine a 

carrier body for a row of innovable headles, a. 
needie bar nounted on Said body, Said body 
having an actuating nenbei for noviing Said 
needles between those of Said needle bal', Said 
needle bar being renovable from the carrier 
body, in order to draw out into looses a thread 
laid between both rows of needles, which nooses 
subsequently are thrown off on the 13edie bar 
as lineshes, a second needle ball Which, in the 
a'eleasing of the first needle bar in the Cpslating 
process, serves temporarily for receiving the knit 
piece, and holding means for the two i.eedie 
ban's for any temporary film connection of the 
two needle bars, in order to make possible an 
assured trainsfer of the knit piece from the one 
eedle bal' to the othel needle bal', and the cairie 
body has a rigid blacket formed there on fol' 
seating at will one or the other of the needle 
bars with one or the other Side turned towards 
the carrier body. 

2. Knitting device according to claim 1, and 
having two needle bar supporting Seats in Such an 
arrangement that the one needle bar can be 
brought temporarily into fixed parallel relation 
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8 
to the other needle bar, whereby the needles of 
the two bars stand with their heads against each 
other, in order that the knitted part can be 
pushed from the one row of needles over upon 
the other row of needles. 

3. Knitting device according to claim 1, having 
two supporting seats in Such an arrangement that 
the second needle bar can be brought temporarily 
into fixed parallel relation to the first needle bar, 
whereby the needles of the two ball's stand with 
their heads against each other, ii) Order that the 
knitted part can be pushed from the One row of 
needles over upon the other low of needles, Said 
second needle bar being Supported by a Seat com 
posed of two cross bai's, which cross bars, by the 
cooperation of the two needle bal's fitted together, 
give a frame-like structure. 

4. Knitting device according to claim 1, having 
two supporting seats in such an arrangement that 
the second needle bar can be brought temporarily 
into fixed parallel relation to the first needle bar, 
whereby the needles of the two bars stand with 
their heads against each other, in Order that the 
knitted part can be pushed from the One row of 
needles over upon the other row of needles, said 
second needle bar being supported by a seat con 
posed of two cross bars, which cross bars, by 
the cooperation of the two needle bars fitted to 
gether, give a frame-like structure, said two 
cross-bars and carrier body being altiranged up 
right. 

5. Knitting device according to claim 1, and 
in which each of the two needle bars are con 
posed of two bar halves hingedly foldable against 
(each other and between Which needles can be 
clamped fast, the tWo needle bars being adapted 
to clamp one and the same set of needles by un 
folding the halves of one needle bar to release 
the needles, and folding together of the halves 
of the other needle ball to clamp the needles 
therebetWeen. 

6. Knitting device according to claim 1, in 
which for each of the two needle bars are pro 
vided two bar halves foldable against each other, 
between which, needles can be clamped fast, the 
tWo needle bars being adapted to clamp one and 
the same set of needles by unfolding the halves 
of one needle bar to release the needles, and 
folding together of the halves of the other needle 
ball to clamp the needles therebetween, and a 
U-shapd bail arranged to be pushed over the 
hinged edge portion of the bar holding the 
needles in Order to hold said halves against each 
other. 

7. Knitting device according to claim 1, having 
two holding ledges in Such an arrangement, that 
the second needle bar can be brought temporarily 
into fixed parallel relation to the first needle bar, 
Whel'eby the needles of the two bal's stand With 
theil' heads against each other, in order that the 
knitted part can be pushed from the one row of 
Ineedles over upon the other row of needles, said 
heedles of the two bars at the head end having 
a Surface shaped for engagement of the needle 
heads. 

8. Knitting device according to claim 1, in 
Which for each of the two needle bars are pro 
vided two bar halves foldable against each other, 
between which, needles can be clamped fast, the 
tWO needle bars being adapted to claimp one and 
the same set of needles by unfolding the halves 
of One needle bar to release the needles, and fold 
ing togther of the halves of the other needle bar 
to clamp the needles therebetween, said needles 
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each having at their two ends a semi-spherical 
head. 

9. Knitting device according to claim i, in 
which for each of the two needle bars are pro 
Wided two bar halves foldable against each other, 
between which, needles can be clamped fast, the 
two needle bars being adapted to clamp one and 
the same set of needles by unfolding the halves of 
One needle bar to release the needles, and folding 
together of the halves of the other needle bar to 
clamp the needles therebetween, said bar halves 
of the needle bars being provided with recesses 
for the reception of the needles, 
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