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6 (Claims. 

This invention relates to a flat knitting frame 
for producing a stocking in one operation. 

in flat knitting frames stockings are produced 
in One operation on undivided needle bars in 

5 Such manner that Work on the middle portion is 
temporarily interrupted during' production of 
the heel portions. For this purpose, the meshes 
of the middle portion, prior to starting the heel 
portions, are taken from their frame needles by 
means of covering needles and placed before the 
row of frame needles to render the frame needles 
freed in the manner indicated unimpeded as to 

O 

motion. When in this position, the meshes of 
the middle portion are kept in close formation 

15 until the heel portions are completed, whereupon 
they are transferred back to the frame needles 
for Working the foot. 
The known types of flat knitting frames are 

provided for this purpose with an additional cov 
ering needle bar either arranged independently 
of the usual narrowing machine in front thereof 
and fitted. With a drive of its own or connected 
With the narrowing mechanism, in which latter 
case adjustability of the additional covering nee 

25 die bar in horizontal direction must be insured. 
In both instances, however, the provision of a 
Special tickler is necessary which is always dis 
posed in front of the regular narrowing machine 
and thus interferes with the easy inspection of 

30 the latter. 
The invention eliminates these drawbacks by 

employing for taking off and returning the loops 
of the middle part the two large narrowing fin 
gers which, together with the Small narrowing 

35 fingers, later on form the toe. For this purpose, 
these narrowing fingers or the carrying rails 
thereof are so disposed on the narrowing machine 
that the large narrowing fingers with their cover 
ing needles are temporarily brought out of the 

40 plane of the covering needles of the small nar 
rowing fingers, pushed together towards the cen 
ter of the Section, and placed side by side, where 
as the two Small narrowing fingers are moved 
outside into inoperative position and the larger 

45 narrowing fingers, parallel to themselves, are 
moved forward for racking the meshes of the mid 
dle portion taken up by them in front of the 
frame needle row and displaced backward for 
returning them again. w 

50 In flat knitting frames for producing a stock 
ing in one operation it is known to arrange the 

; large narrowing fingers in such manner that they 
can swing out above the Section and are in an 
interchangeable position relative to the small 

55 narrowing fingers. This is done to reduce the 

20 

(C. 66-82) 
Width of the section in case such machines carry 
also a picot bar extending over the entire width 
of the Section, so that the narrowing fingers, dur 
ing operation of the picot bar, must be brought 
outside the section and, particularly with re 
spect to the larger ones, would require a con 
siderable widening of the section. This necessity 
can be obviated by placing the large fingers be 
tween the Small ones and swinging them out. 
This arrangement is, however, unsuited for the 
present purpose because the racking of the meshes 
of the middle portion hanging on the large 
fingers would have to be effected by inclining the. 
latter, which would cause the meshes to slip off. 

It is further known to return meshes hanging 
on auxiliary needles in front of the frame nee 
diles in flat knitting frames to the frame needles 
by means of the existing covering means which 
are placed closer together. These meshes are, 
however, those of the inner longitudinal edges of 
the heel, which after being knocked off from the 
frame needles are picked up by the auxiliary nee 
dles and moved away rectangularly to the sec 
tion according to the further working of the 
heel portions. When the heel portions are com 
pleted, the auxiliary needles are placed parallel to 
the frame needles, and the meshes hanging on 
these auxiliary needles are then returned to the 
frame needles. A machine of this type is, how 
ever, not suited for the purposes of the invention 
for the reason that the meshes are not taken off 

0. 

15 

20 

25 

30 

from the frame needles by the available coverers 
which merely serve for returning them. Further 
more, as this known machine is intended only 
for returning heel loops, it does not teach how 
to proceed if the meshes of the middle portion 
are to be brought in front of the frame needles by 
the existing covering means, since no provision is 
made for the exchange of the two kinds of nar 
rowing fingers. 
By way of example, one embodiment of the in 

vention is illustrated in the accompanying draw 
ing, in which - 

Figure i is a cross section of the narrowing 
machine; 

Fig. 2, a front view of the position of the large 
and small narrowing fingers during production 
of the toe; 

Fig. 3, a front view of the position of the nar 
rowing fingers when work is interrupted on the 
middle portion of the stocking; w 

Fig. 4, a side view of the position of the large 
narrowing fingers holding the loops of the middle 
portion relative to the small narrowing fingers; 
and 
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Fig. 5 shows a formed part, seen from above, 

On which the heel portions are produced. 
Referring to the drawing, the fiat knitting 

frame is provided with two large narrowing fin 
gers , 2 and two small narrowing ingers 3, A 
arranged on the carrying bars 5, 6, 8, 9, he 
narrowing fingers , 2, 3, ordinarily occupy the 
position according to Fig. 2, So that the Small 
narrowing fingers 3, 4 are located between the 
large narrowing ingers , 2. According to the 
invention, the large hairoWing fingers , 2 are 
to be utilized, instead of resorting to a special 
coverer, for taking up the loops of the middle 
portion 2 of the stocking and for placing them, 
during production of the heel portions 3, behind 
the row of frame needles 4 and returning them 
after completion of the heel portions 3. For 
this purpose, the narrowing fingers , 2, 3, 4 and 
their carrying bars 5, 6, 9, 6 are so arranged 
on the covering machine that the large narrow 
ing fingers , 2 with their covering needles can 
be temporarily moved out of the plane of the 
covering needles of the Small narrowing fingers 
3, 4 and, pushed together towards the center of 
the section, placed side by side. The two small 
narrowing fingers 3, 4 are then brought into in 
operative position outside the section, so that the 
large narrowing fingers , 2 are positioned be 
tween the Small narrowing fingers 3, 4 and, as it 
Were, form a single coverer, as indicated in Fig. 
3. When in this position the large narrowing fin 
gers , 2 are lowered to the row of frame needles 
A4 at the beginning of the production of the heel 
portions 3 to take up the meshes of the middle 
portion, which are then brought over the heads 
Of the frame needles in front of the row 3 by 
corresponding racking of the large narrowing 
fingers , 2. This step requires adjustability of 
the large narrowing fingers f, 2 in horizontal 
direction, which is also necessary to push the 
fingers , 2 together. In the example shown this 
is attained by guiding the carrying bars 5, 6 of 
the large narrowing fingers , 2 in a special bear 
ing 7 which is horizontally adjustable in the 
actual bearing 8 for the carrying bars 9, of 
the Small narrowing fingers 3, 4, as indicated 
in Fig. 1. The covering needles of the large 
narrowing fingers , 2 usually lie in the same 
plane as the covering needles of the Small nar 
rowing fingers 3, 4, but if the coverers are to be 
mutually interchanged or the large narrowing 
fingers , 2 have to bring the meshes of the 
middle portion taken up by them in front of the 
frame needle row 4, the bearing 7 is drawn off 
in the direction of the arrow in Fig. 1 by the 
lever 5. 
To keep the heel portions 3 tight during their 

production it is advisable to move the two large 
narrowing fingers f, 2 away from the frame 
needle row 4, in accordance with the progress 
of the work on the heel portions 3, the fingers 
f, 2 remaining at Such height that the meshes 
of the middle portion rest on the covering 
needles. In this case it is necessary to detach 
the large narrowing fingers , 2 from the narrow 
ing machine prior to the covering of the heel 
caps so as to set the narrowing machine free for 
shaping the heel caps. The large narrowing 
fingers , 2 must then be passed to a special 
guide which may be formed of the levers 5 of 
the bearings . 

It is further possible to place in known man 
ner a special needle bar in front of the frame 
needle row 4 for the reception of the meshes 
of the middle portion from the large narrowing 

3,078,997 
fingers , 2, the meshes being taken up from this 
special bar again by the fingers , 2 to be re 
turned to the row 4. The special needle bar 
can be moved away from the row of needles 
according to the progress of Work on the heel 
portions S3. This affords the advantage that the 
meshes of the middle portion during production 
of the heel portions 3 cannot jump off from 
their holding needles, which in the first-described 
construction inay be prevented, however, by plac 
ing under the fabric of the middle portion a bar 

or similar means which cooperates in the hori 
zontal adjustment of the large narrowing fingers 
A, 2, as indicated in Fig. 4. 
We claim:-- 
1. In a flat knitting frame for producing a 

Stocking in one operation a plurality of frame 
needles, a narrowing machine, two large hori 
Zontally adjustable narrowing fingers for taking 
up the meshes of the middle portion of the stock 
ing from the frame needles during production of 
the heel portion and returning then thereto after 
completion of the heel portion, two small narrow 
ing fingers ordinarily disposed between the large 
fingers, covering needles for said narrowing 
fingers, carrying bars for said narrowing fingers 
disposed on the narrowing machine, a bearing for 
the carrying bars of the small fingers, said large 
fingers with their covering needles being tempo 
rarily brought out of the plane of the covering 
needles of the Small fingers, pushed together to 
wards the center of the section and placed side 
by side while said small fingers are pushed in 
inoperative position outside the section with the 
large fingers positioned between them, said large 
fingers, parallel to themselves, being moved for 
Ward for racking the meshes of the middle por 
tion taken up by them in front of the frame 
needles and displaced backward for returning 
them to the frame needles. 

2. A flat knitting frame according to claim 1, 
wherein the two large narrowing fingers during 
holding of the meshes of the middle portion 
brought before the frame needles are moved away 
from the latter in accordance with the progress 
of Work on the heel portions. 

3. A flat knitting frame according to claim 1, 
comprising a separate bearing for the carrying 
bars of the large narrowing fingers, said bearing 
being horizontally adjustably guided in the bear 
ing for the carrying bars of the small narrowing 
fingers. 

4. A flat knitting frame according to claim 1, 
Wherein the large narrowing fingers, at least 
prior to the covering of the heel caps, are de 
tached from the narrowing machine and passed 
to a special horizontal guide to free the narrowing 
machine for covering the heel caps. 

5. A flat knitting frame according to claim 1, 
COrprising a separate needle bar arranged in 
front of the frame needle for receiving the meshes 
of the middle portion taken up by the large nar 
rowing fingers from the frame needles and hold 
ing them until the large narrowing fingers take 
then off again for returning them to the frame 
needles. 

6. A flat knitting frame according to claim 1, 
Wherein means cooperating in the horizontal ad 
justment of the large narrowing fingers and dis 
posed under the middle portion taken off by the 
fingers hold the middle portion on the covering 
needles of the large fingers. 
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