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1

This application is a divisional application di~
vided out of my patent application Ser. #297,829,
filed October 4, 1939, for Art of knitting fabric
onto prefabricated fabric blanks, now Patent No.
2,363,008.

This invention relates to a method for the
automatic clamping and cutting of yarn in a flat
or full-fashioned knitting machine and & mech-
anism for carrying out said method.

An object of the present invention is to pro-
vide a method and a mechanism, by means of
which the yarn or yarns extending from the yarn
carrier or yarn carriers to the fabric may be auto-
matically clamped and cut after the completion
of the fabric.

Another object of the invention is to provide
5 method and a mechanism, by means of which
the end or ends of the yarn or yarns extending
from the yarn carrier or yarn carriers may be
automatically held by clamping means until the
knitting of a new fabric has been started.

A further object of my invention is to improve
upon. the construction of knitting machines as
now ordinarily made.

My invention consists in certain novel features
of construction of my improvements as will be
hereinafter fully described.

Further objects and advantages of my inven-
tion will be apparent from the following disclo-
sure of an illustrative embodiment thereof.

The accompanying drawings illustrate the ap-
plication of the invention to a so-called “heeler”
or heeling machine of the flat or full-fashioned
knitting machine type, which is intended to knit
heel-tabs as continuations of the high-heel por-
tions of & combination leg and foot full-fashioned
stocking blank, and to interknit said blank with
the heel tabs. It is, however, to be understood,
that the invention is in no way limited to such a
“heeler” or heeling machine, and that the auto-
matic clamping and cutting mechanism may be
applied to knitting machines of different types
as well,

In the drawings:

Fig. 1 is a top plan view of a flat knitting
machine equipped with the clamping and cutting

mechanism according to the invention, some -

parts being broken away,
Fig. 2 is a section taken on line 2—2 of Fig. 1,
Fig. 3 is an enlarged rear elevation of the knit-
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ting machine with certain parts removed for the
sake of clarity,

Fig. 4 is a section taken on line 4—4 of Fig. 2,

Fig. 5 is a section taken on line 5—5 of Fig. 2,

Fig. 6 is a section taken on line 6—6 of Fig. 2,

Fig. 7 is an enlarged detail of a part of the
knitting section of the flat knifting machine,
illustrating the needle bar and the yarn clamp-
ing and cutting mechanism,

Fig. 8 is a section taken on line 8—8 of Fig. 7,

Fig. 9 is a view similar to Fig. 8 with the parts
in another position, .

Fig. 10 is a face elevation of the parts shown in
Fig. 9 in the direction of line {0—I0 with the
parts in another position,

Fig. 11 is a view similar to Figs, 8 and 9 with
the parts in still another position,

Fig, 12 is a view similar to Fig. 10 with certain
parts in section to illustrate a construction
thereof,

Fig. 13 is a section taken on line 13—13 of
Fig. 9,

Fig. 14 is a diagrammatic illustration of a com-
bination leg and foot blank with the heel tabs
knitted therein, and '

Fig. 15 is an enlarged detail of the yarn clamp-
ing and cutting mechanism.

In the embodiment shown in the drawings, the
automatic clamping and cutting mechanism is
arranged on a heel-knitting machine of the flat
or full-fashioned knitting machine type, by means
of which heel tabs 816 (see Fig. 14) are knitted
on to the high heel portions 804 of a prefabri-
cated stocking blank 800 and are at the same time
interknitted with the sole portions 898 of said
stocking blank.

The knitting machine shown in the drawings
comprises a motor 650 (Figs. 1, 2 and 4) for the
normal high-speed operation of the knitting ma-
chine and a motor 652 for occasional low-speed
operation of the knitting machine. Said motors
650 and 652 are attached to the support 16 carry-
ing the frame 12 of the knitting machine. The
high-speed motor 658 is directly connected to
the main cam shaft 18 of the knitting machine
through the medium of a gearing 654, 656, 660
and 662 for driving the main cam shaft 18. A
free wheel coupling 666 is arranged between the
low-speed motor 652 and the pinion 664 also
meshing with the gear 656 of said gearing. Fur-
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thermore, a change-over switch 668 (see left half
of Fig. 2) controlled by the pattern chain 796
of the knitting machine in a suitable manner is
mounted on the frame of the knitting machine.
When the switch 668 is in such a position that
the high-speed motor 650 is fed with current from
the electric source, the high-speed motor- drives
the main cam shaft 18 through the medium of the
gearing 854, 656, 660, 662, whereby the pinion
664 is also rotated by the gear 656, the low-speed
motor 652, however, is not rotated, as the free
wheel coupling 666 is arranged between the pinion
664 and the low-speed motor 652, When, on the
other hand, the switch 668 is in such a position
that the low-speed motor 652 is fed with current
from the electric source, the low-speed motor
652 drives the gearing 656, 660, 662 by means of
the pinion 664, which now is positively rotated
by the coupling 666, so that the main cam shaft
I8 is revolved slowly. In this case, the gear 653
rotates the pinion 654 directly connected with

the high-speed motor 650, so that the rotor of

the high-speed motor 650 is also slowly rotated.
Thus, during the operation of the knitting ma-
chine either the high-speed motor 650 or the low
speed motor 652 drives the main cam shaft 18 so
that the latter constantly rotates. Of course,
& manual switch, not shown in the drawings, is
provided, by means of which the flow of current
to the change-over switch 668 may he interrupted,
in order to arrest the knitting machine, if nec-
essary.

Now, the mechanism for clamping and cutting
yarn and its controlling mechanism shall be de-
scribed.

Figs. 2 and 15 show two clamping and cutting
devices, one on each side of the needle section,
while Fig. 7 shows only the right hand cutting
device in front view and enlarged. On each side
of the needle section a block 402 is adjustably
arranged on the sinker head 132 (see Fig. 13)
of the knitting machine by means of an elongated
slot and a screw in order to adjust the cutting
device to the width of the fabric to be knitted.
This block 402 has two tracks 404 and- 405 (Figs,
9, 10 and 13) arranged above each other: In
each of these horizontal tracks an abutment 810
and 416 respectively is arranged. The hook-like
member 408 of the clamping means is slidably
arranged in the-frack 404 for cooperation with
the clamping abutment 418, while the hook-like
element 414 of the cutting means is slidably ar-
ranged in the track 465 for cooperation with the
cutting abutment 416. When according to Fig.
9, the hook-like clamping member or clamp 408
and the hook-like cutting element or knife 414
are in a position projecting from the block 402
into the working field of the yarn carrier 188b for
catching a thread, the knife projects further to-
ward the center of the section, so that upon re-
turn movement of the yarn clamp and the knife
in the direction of the arrows shown in Fig, 9,
at first the clamp 408 grips the yarn and clamps
same against the abutment 410 whereupon the
knife 414 grips the thus clamped yarn and severs
same. As shown in Fig, 12, all parts of the yarn
clamp 408 are round in order to prevent a cutting
of the yarn by the clamp, whereas the knife 414
has sharp edges. According to Fig, 7, the rod-like
end of the knife is adjustably attached to the link
422 by means of the clamping pieces 426 and 421.
The link 422 is guided in the U-piece 424 mounted
on the knitting machine and is hinged to a_lever
430 at 481, The lever 430 is swingably mounted
on the knitting machine at 432, The rod-like
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end of the yarn clamp 408 is, however, loosely and
slidably arranged in suitable bores of the clamp-
ing pieces 420 and 421. A body 426 is secured to
the yarn clamp 408 between the two clamping
pieces 420 and 421, and a spring 428 is interposed
between this body 426 and the clamping piece
420. When the lever 430 is in the position shown
in Fig. 7 by dash and dot lines, the hook-like
member 408 of the clamping means is nearer to
the block 402 than the hook-like element 414 of
the cutting means as already described and
shown in Fig. 9. Now, when the lever 438 is swung
in the direction of the arrow S in a manner to be
described hereinafter, at first the hook-~like mem-
ber 468 of the clamping means abuts against its
clamping abutment 410 (Figs. 10 and 11), where-
by the yarn gripped by the clamping hook is
clamped. Now, the yarn clamping hook is ar-
rested, and a relative movement occurs between
the link 422 and the yarn clamping hook 408
sliding in the bores of the clamping pieces 420 and
421, when the movement of the lever 430 is con-
tinued, whereby the spring 428 is compressed,
so that the yarn is tightly held in the clamp.
During the continuation of the movement of the
lever 430 the hook-like element 414 of the cutting
means is also drawn into the block 402, whereby
the element 414 grips the yarn and severs same
near the sinkers 134b and the dividers (36b of
the knitting machine as shown in Fig. 12. - The
movements of the lever 430 are transmitted to
the yarn cutting and yarn clamping device on the
opposite side of the section by means of the link-
age 440, 242, 422 (Figs. 2, 4, 7 and 15) connected
to the lever 430 at 431. A stop latch 444, which
is secured to a shaft 416 journalled in the ma-
chine frame and is normally engaged with the
lower side of an extension 434 of the lever 430,
normally holds the lever 430 in the position shown
in Figs. 12 and 15, in which the hook-l.ke mem-
ber 408 of the clamping means and the hook-like
element 414 of the cutting means are in their nor-
mal withdrawn position outside the working field
of the yarn carrier 108b.

The drawings illustrate an automatic heel knit-
ting machine equipped with means for an auto-
matic transfer of prefabricated stocking blanks
800-(see Fig. 7) onto the needles 48 of the knitting
machine after the termination of a cycle of oper-
ations. Such a transfer mechanism is described
in detail in my co-pending patent application Ser.
#297,829 filed October 4, 1939, now Patent
#2,363,008 and my co-pending patent applica-
tion Ser. #547,765 filed August 2, 1944, now Pat-
ent #2,405,583. When according to Fig. 7, a pre-
fabricated stocking blank 800 has been trans-
ferred to the needles 48; the yarn clamp 408 still
holds the end of the yarn used in the previous
cycle of operation, said end now being the be-
ginning portion 409 of the yarn. The dash and
dot line 812 shown in Fig, 7 in the high heel 804
shall represent the last course 812 of g high heel
portion as shown in full lines in Fig. 8, which,
during the transfer by the transfer device of the
knitting machine, has been transferred to the
needles 48 with the first course of the adjacent
sole portion 868 (see Fig. 3). Several courses, for
example three, namely the courses 815 of the
heel tab 816 (see Fig. 7), are knitted onto this
last high heel course 812, while the beginning
portion 499 of the yarn is held in the clamp, and,
at the same time, the loops of the first sole course.
are transferred by means of the sole trans-
fer fingers 238e and 238b by one or two needles
toward the. outside.and are interknitted with the
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heel tab, as described in detail in my co-pending
patent application Ser. #297,829 filed October 4,
1939. As shown in Figs. 7 and 8, the yarn clamp
still holds the beginning portion of the yarn dur-
ing the knitting of the first courses. Now, when
after the knitting of the first courses, the yarn
carrier has been moved by its driving mechanism
from its outer working end position as shown in
full lines in Fig. 7 into a position remote from
said outer working end position as indicated by
dash and dot lines in said Fig. 7, a button 710 on
the control chain or pattern chain 785 (Figs, 2
and 15) of the knitting machine, which is inter-
mittently advanced during the operation of the
knitting machine in a manner known per se, is
engaged with the narrowing jack lever 712¢ and
swings same about the rod Ti3 carried by the
narrowing jack 733 against the action of a spring
136 stretched between the narrowing jack lever
12a and a stationary part of the knitting ma-
chine. An arm of the narrowing jack lever 7f2a
is connected with the stop latch 444 by means of
a connecting rod 138, so that the above described
swinging movement of the narrowing jack lever
112a results in a swinging movement of the stop
latch 444 about the pivot £#48 from the position
shown in Fig. 7 by solid lines into the position
shown in the same figure by dash and dot lines.
Thus, a roller 836 arranged on the extension 434
of the lever 420 may engage the surface of a con-
trol cam 438 (Figs. 2, 4, 7 and 15 keyed to the
main cam shaft {8 of the knitting machine., Ac-
cording to Fig. 4, at this moment the cam is in
such a position that the roller 435 of the ex-
tension 434 engages the round portion of the cam
438. Now, when the rotation of the cam in the
direction of the arrow T is continued, the roller
435 comes in engagement with the recess 83 of
the cam 438, so that the lever 483 (Fig. ) is
swung into the position shown by dash and dot
lines in said figure and the hook-like member
408 of the clamping means is moved toward the
center. Thus, the beginning portion of the yarn
409 is released and is disengaged from the clamp.

The hock-like element 414 of the cutting means -

is also moved toward the center, but it cannot
catch a yarn, as the yarn carrier is in ibs inner-
most end position, as shown by dash and dot
lines in Fig. 7. As soon as the roller 438, during
the further rotation of the cam 438 through an
angle of less than 45°, is disengaged from the re-
cess 53 and cooperates with the adjoining round
portion of the cam 438, the hook-like member
408 of the clamping means and the hook-like ele-
ment 414 of the cutting means are again with-
drawn into their position outside the working
field of the yarn carrier, without, however, cut-
ting a yarn, Thereupon, when the cam 438 is
again in the position shown in Fig. 4, the pattern
chain 706 is advanced, so that the button 710 is
disengaged from the narrowing jack lever T{ 2a
and the latter is returned into its normal position
shown in Fig. 15 by the spring 736, whereby the
latch 444 is again engaged with the lower side of
the extension 484 by means of the rod 738 and
locks the lever 430 in the position shown by solid
lines in Fig. 7. Now, the knitting of the heel tab
816 and the interknitting of the sole portion 818
with the heel tab may be carried out in any suit-
able manner, for example as described in my co-
pending application Ser. #297,829 filed October 4,
1939. As soon as the ravel courses 820 (Fig. 14)
are finished, the yarn carriers 108a, 1080 (in the
embodiment shown in the drawings, the knitting
machine has two yarn carriers, one for each half
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6

of the needle section) are arrested in the position
shown by solid lines in Figs. 7 and 15. This ar- .
resting of the yarn carriers is carried out by
suitable means controlled by the pattern chain
105 of the knitting machine, for example by stop
1evers 398¢ and 386 as set forth hereinafter and
as described in detail in my co-pending patent
apblication Ser., #297,829 filed October 4, 1939.
Furthermore, approximately at the time of the
arresting of the yarn carriers by the stop levers,
the narrowing jack lever 1i{2a is again swung
about the rod 713 by means of a button on the
pastern chain, so that the latch 444 is again
prought into the position shown in Fig. T by
dash and dot lines and the clamping hook 468 and
the cutting hook 414 are again moved into the
position shown in Fig. 9. Now, however, the
hooks 488 and 4i4 may catch the yarn, as Now,
on both sides of the section, the yarn carriers
{88a, 108D are directly in front of them, depend-
ing on the relationship between the actuation of
the stop levers 3§8a, 396D and the latch &44 by
the pattern chain 788, said movement of the
hooks 488 and 414 taking place, while the yarn
carriers are still in their working field or while
the yarn carriers are in or near their normal
cuter working end position. - Now, when the hook
428 and the hook 414 are again withdrawn in the
direction of the arrows shown in Fig. 9, at first
the clamping hock 488 clamps the yarn against
the clamping abutment €18 as shown in Figs. 10
and 11, whereupon, according to Fig. 12, the cut-
ting hock 414 severs the yarn at a point between
the clamping means and the finished fabric si-
multaneously with or substantially simultaneous-
ly with the stopping of the yarn carriers. Thus,
the fabric is automatically pressed off and falls
from the trough $28 (Figs. 1 and 2) into the con-
tainer 825; the fabric has the form shown in Fig.
14, the short ends 821 of the yarn hanging on the
ravel courses, On each side of the section the
yarn clamp 4988 still clamps the end 408 of the
yarn protruding from the respective yarn carrier
and is held in its clamping position by the latch
484 again contacting the lower side of the ex-
tension 434. As scon as a-new prefabricated
stocking blank has been firansferred to the
needles by the transfer device, at first several
loop courses 845 are again knitted on to the high
heel portion 8§34 and are simultaneously inter-
knitted with the sole portion §10, as mentioned
above, the end of the yarn which is now the be-
ginning portion 409 of the yarn, being not re-
leased by the clamp 468, The releasing of the
beginning portion of the yarn takes place only
after the knitting of these first loop course, as
deseribed above. If desired, however, the begin-
ning portion 489 of the yarn could be released al-
ready after only one loop course has been kuitted
or even after only a few new loops have been
sunk,

In the embodiment shown in the drawings, the
knitting machine is equipped with a mechanism,
by means of which the yarn carrier operating in
one half of the needle section and the yarn car-
rier operating in the other half of the needle sec-.
tion are driven in opposite directions. This mech-
anism is built up in the following manner:

As best shown in Figs. 3 and 5, a roller {66
carried by a lever 180 pivotally mounted at 662
is engaged with the cam path {88 of a draw cam
158 mounted on the main cam shaft (8. The free
end of the lever 160 is forked and pivoted to a
rack 156 at 182. Said rack 186 is slidably arranged
in the bearings 157, 159. The upper end of said
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rack, which is reciprocated by means of the lever

160:during the operation of the draw cam, meshes

with a pinion 154 keyed to g shaft 152. A second’

pinion 150 keyed to said shaft 152 is in engage-
ment with the rack (48a arranged on the upper
slur cock bar 146a, and with the rack 148b ar-
ranged on the lower slur cock bar 14§b, so that
said: two slur cock bars are reciprocated in op-
Dosite directions with respect to each other, Said
slur cock bars cause a movement of the sinkers.
134a and [34b during the operation of the knit-
ting machine as described in. my co-pending
patent application Ser. #297,829 filed October 4,
1939.

According to Fig. 6, a bow {28¢ is secured to
the upper slur cock bar {46 and is guided by a
rod- 129 firmly fixed to the machine frame. Said
bow (28q.follows the reciprocating movements of
the upper slur cock bar i46a. The upper thread
carrier rails 124a are secured to the upper end of
the bow 128a and are guided by a stationary
holder 12§ arranged in the middle of the knitting
machine, The upper yarn earrier rails follow the
reciprocating movements of the bow (28a.

According to Fig. 4, a second bow [28b is fas-
tened to the lower slur cock bar 146b and is like-
wise guided by the rod 129 during its recipro-
cating movements caused by the slur cock bar.
On the upper end of the-bow 1280 the lower yarn
carrier rails 124b ave fastened, which likewise are
guided by the stationary holder (28,

The yarn carriers 108a, 108b are mounted on
the upper and'lower yarn carrier rails 124a, 1245.
Said yarn carriers 188a, 108D are shiftable on the
yarn carrier rails, but they are held on the yarn
carrier rails by means of springs in such & man-
ner, that they follow the reciprocating move-
ments.of the yarn carrier rails and are only as~
rested when they abut against the holder 12§
(Fig. 1): limiting the inner stroke or against stop
elements 240a and 340b. which limit the outer
stroke and are adjustable by means of limiting
dics 334z and 334b secured to the yarn carrier
spindle 30, or when the stop levers 396a, 3960
(Figs. 1 and 6) drop into the path of the yarn
carriers, whereupon the yarn carrier rails are
moved relatively to the arrested yarn carriers
riding thereon.

As: mentloned above, the two limiting discs
334a and 334D are secured to the yarn carrier
spindle 29 (Figs. 1 and 6). These limiting disecs
cocperate with the spring actuated limiting ele-
ments 348¢ and 840D, which are slidably mounted
on the yarn carrier spindle in longitudinal di-
rection. These limiting elements carry rollers
336a: and 386D, which are pressed against the
steps of the limiting discs by the springs 346a and
348b. When, during the automatic feed motion
of the yarn carrier spindle 30 by the pawl 352 co-
operating with the ratchet wheel 350.as described
in my co-pending patent application Ser. #297,-
829 filed October 4, 1939, the height of the re-
spective steps of the limiting discs 334a and 334p
contacting- the limiting elements 346c and 340b
becomes greater than the height of the preceding
steps, the limiting elements 340¢ and 340D are
shifted in the direction of the arrows D and E,
whereby the- stroke of the yarn carriers is re-
duced. When, during the knitting of the ravel
courses and the continued feed motion of the
yarn carrier spindle- 30, the height of the respec-
tive steps of the limiting discs 334a and 334D con-
tacting the limiting elements 3402 and 3406 be-
comes smaller than the height of the preceding
steps, the spring actuated limiting elements 340¢g

10

15

20

25

30

35

40

60

65.

70

5

and: 3400 follow the steps in the direction of the
arrows F and G, whereby finally the stroke of the
yarn carriers-is readjusted to the value at the be-
ginning of the knitting operation as required for
the knitting of a new heel tab in the next cycle
of operation.

PFurthermore, on. each side of the knitting ma-
chine a sleeve 392a and 392b respectively (Figs. 1
and: 6) is arranged on the yarn carrier spindle
30°'by means of g slot and key connection between
the two.arms of the limiting element 340a and
3405 respectively. Thus, each sleeve may be shift-
ed on the yarn carrier spindle 30 in longitudinal
direction but cannot be rotated thereon, so that
a shifting of the limiting elements 340a and 340b
respectively causes.a shifting of the sleeves 392¢g
and 382D on the yarn carrier spindle 30 and a feed
motion of the yarn carrier spindle 38 results in
an equal feed motion of the sleeves 392a and 392b.
Each sleeve has a notch on one place of its periph-
ery; for example, the sleeve 392a¢ has a notch 394
as.shown in Fig. 6. Furthermore, on each side
of the knitting machine, g stop lever 396a or 396b
respectively is loosely mounted on a pivot 395 or
397 (Figs. 5 and 6) attached to the limiting ele-
ment 348a or 340 respectively. Each stop lever
has an adjustable pin 398 or 399 respectively, the
projecting end of which slides along the periphery
of the sleeve 3%2a or 392b respectively when the
yarn:carrier spindle 30 is advanced. The sleeves
are secured to the yarn carrier spindle 38 in such
a way.that upon the last feed motion of the yarn
carrier spindle 30, after completion of the ravel
courses, the pin falls into the notch, as shown
for example in Fig. 6, wherein the pin 398 is en-
gaged with the notch 394. Thus the stop levers
396a and 396D, which are outside the path of the
yarn carriers 108a, 108b as long as the pin 398 or
389 respectively slides along the periphery of the
sleeve 892a or 392b respectively during the knit-
ting operations of the knitting machine, drop into
the path of the yarn carriers and arrest same, as
soon. as the pin 398 and 399 come in engagement
with the notch on the respective sleeve. When,
later on, in a new cycle of operation, a new feed
motion. of the yarn carrier spindle 30 is started,
the pins are automatically lifted out of the notch-
es and:the stop levers 396a and 396D are brought
out' of the path of the yarn carriers. The de-
serihed automatic arresting of the yarn carriers
in combination with the described automatic cut-
ting of the yarns causes the automatic pressing
off of the finished fabric and the dropping there-
of into the container 825.

In the foregoing paragraphs, the mechanism is
described, by means of which the yarn carrier
{08 operating in one half of the needle section
and the yarn carrier 108b operating in the other
half of the needle section are driven in opposite
directions. Accordingly, the yarn carriers 108a,
188D, are moved. in such a way, that, when laying
yarns; they move either toward each other from
the: outside toward. the center (see arrows V in
Fig. 15) or away from each other from the center
to.the oufside (see arrows W in Fig. 15). There-
fore, at theend of a stroke, the yarn carriers are
either at the inner portion or at the outer por-
tion of each half of the section. The feature,
that the thread carriers in both halves of the
section are at the same time at the outer portion
thereof, renders possible g, simultaneous cutting
of the yarns by means of the two cutting devices
on both sides of the section.

As will be readily understood, the pattern con-
trol means-of the knitting machine may. be set in
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such a manner, that the mechanism described in
the foregoing paragraphs causes a reciprocating
movement of the hook-like member 408 of the
clamping means and of the hook-like element 414
of the cutting means into and away from the
working field of the yarn carriers, when the yarn
carriers are in or near their normal outer work-
ing end position as shown in Fig. 7, and when the
sinkers 134a, 1348b and the dividers 136a, 136D are
in their withdrawn position and the needles 48
are in the knocking-over position, as shown in
Fig. 9.

As described above, the knitting machine has
3 motor 650 (Figs. 1, 2 and 4) for the normal
high-speed operation of the main cam shaft i8
and a motor 852 for an cccasional 1nw-speed op-
eration of the main cam shaft. Said motors are
controlled by the change-over switch 668. Pref-
erably, shortly before the actuation of the yarn
clamping and cutting devics to clamp and cover
a yarn or yarns, the high-speed motor 650 is
autcmatically switched off and the low-speed
motor 652 is automatically switched on by the
change-over switch §88, so that the cam shaft {8
driving the yarn clamp'ng and cutting device
through the cem 438 rotates at a comparatively
low speed during the mechanical clamping and
cutting operations. The change-over switch 658
is controlled by the pattern chain 783 through
the medium of a narrowing jack lever T{2¢g which
is shown in Fig. 6 but cannot be seen in Fig. 2
owing to its arrangement in a plane kehind the
narrowing jack lever 712¢, and which is con-
nected with the change-over switch 6§88 by a suit-
able link connection 165 shown in Fig. 2. Prefer-
ably, the low-speed motor remains in operation
until, after the trancfer of a new prefabricated
stocking blank, the first courses 815 (Fig. 8) of
the new fabric (new heel tab) have been knitted
on to the high heel portion and interknitted with
the sole portion and the end of the yarn has been
released by the yarn-clamp 488. Thereupon, the
change-over switch 658 is again actuated by its
narrowing jack lever controlled by the pattern
chain, so that the low-speed motor 652 is switched
off and the high-speed motor 659 is switched cn
again for the normal high speed operation of the
knitting machine,

The drawings shown an automatic yarn cut-
ting mechanism arranged on a knitting machine
having only one needle section. Of course, a sim-
ilar yarn cutting mechanism could also be used
in combination with a knitting machine having
several needle sections,

Whereas in the specification and drawings the
varn clamping and cutting mechanism has been
described in connection with a heeling machine,
of course, the yarn clamping and cutting mech-
anism may also be applied to different knitting
machines, for example footing machines, and may
also be used for the clamping and cutting of
yarns extending from a yarn carrier or carriers
to g fabric other than a stocking blank. The yarn
clamping and cutting mechanicm may be used in
connection with any flat knitting machine for use
in the severing of the finished fabric from the
knitting machine and for the starting of a new
fabric.

I have described a preferred embodiment of my

invention, but, of course, numerous changes and
omissions may be made without departing from
the spirit of my invention.

What I claim is:

1. A flat knitting machine comprising: a knit-
ting mechanism including at least one needle sec-
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tion and at least one yarn carrier, automatic
means for reciprocating said yarn carrier be-
tween the end positions of its working field along
needles of the needle secticn, at least one yarn
clamping means, said yarn clamping means in-
cluding a clamping abutment arranged adjacent
the end of the needle section near the outer work-
ing end positicn of the yarn carrier and a recip-
rocable gripping element arranged for movement
into and away from the working field of the yarn
carrier for catching yarn and clamping same
against said clamping abutment, and automatic
means for reciprocating said gripping element at
predetermined moments.

2. A flat knitting machine comprising: a knit-
ting mechanism including at least cne needle sec-
tion and at least one yarn carrier, automatic
means for reciprocating said yarn carrier be-
tween the end positions of its working field along
needles of the needle section. at least one yarn
clamping means, said yarn clamping means in-
cluding a clamping abutment arranged adiacent
the end of the needle section near the outer work-
ing end position of the yarn carrier and a re-
ciprocable grippirg element arranged for move-
ment into and away from the working field of the
yarn carrier for catching yarn and clamping same
against said clamping abutment, at least oneyarn
cutting means arrarged adjacent the end of the
needle section for cutting varn held by said
clamping means. and automatic means for actu-
ating said gripping element and said yarn cuf-
ting means at predetermined moments.

3. A flat knitting machine comprising: a knit-
ting mechanism including at least one needle sec-
tion and at least one yarn carrier, automatic
means for reciprocating said yarn carrier be-
tween the end positions of its working field along
needles of the needle section, at least one yarn
clamping means. said yarn clamping means in-

-cluding a clamping abutment arranged adjacent

the end of the needle section near the outer work-
ing end position of the yarn carrier and a re-
ciprocable gripping element arranged for move-
ment into and away from the working field of
the yarn carrier for catching yarn and clamping
same against said clamping abutment, at least
one yarn cutting means, said yarn cutting means
including a cuttine abutment arranged adjacent
the end of the needle section near the outer work-
ing end position of the yarn carrier and a re-
ciprocable hook-like cutting element arranged for
movement into and away from the working field
of the yarn carrier for catching yarn extending
between the gripping element and the fabric
hanging on the needles and for cutting said yarn
by cooperation with said cutting abutment, and
automatic means for actuating said gripping ele-
ment gnd said hook-like cutting element at pre-
determined movements,

4. In combination with a flat keitting machine
as claimed in claim 3, adjusting means for setting .
the clamping abutment and the cutting abutment
in a predetermined position relative to the end of
the needle section. :

5. A flat knittinT machine comprising: a knit-
ting mechanism including at least one needle sec-
tion and at least two yarn carriers for each needle

. section, means for. reciprocating said two yarn

70

carriers simultaneously in opposite directions
along the needles of said needle section, each yarn
carrier being arranged for reciprocating between
an outer and an inner working end position of its
working field, two yarn clamping means for each -

; needle section, one yarn clamping means being
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arranged near each end of the needle section for

3ot .
eripping and clamping yarn extending from ope
of said yarn carriers, two yarn cutting means for
each needle section, one yarn cutting means heing
arranged near each end of the needle section for
cutting” yarn held by the associated clamping
means, a mechanism for a simultaneous. actuation
of the two yarn clampine means associated with
a needle section, a mechanism for a simultaneous
actuation of the two yarn cutbing means associ-
ated with a needle section, and automatic means
for actuating said mechanisms for the actuation
of the yarn clamping means,and the yarn cutting
means at predetermined moments. :
6. In a flat knitting .machine .as .claimed .in
claim 5, each yarn clamping mear
clamping abutment ar

1e needle section near the oufer working end
position of the yarn carrier and a reciprocable
gripping element arranged for movement into
and away from the working field of the yarn cat-

rier for catching yarn and clamping .same against

sald clamping abutment, and each yarn cutting
means including'a clifting abutment arranged ad-
jacent the end of the needle section near the
outer workinig ehd ‘position of the yarn carrier
and a reciprocable hook-like cutting element ar-
ranged for movement into and away from -the
working fleld of the yarn carrier for catching yarm
extending between the gribping element and the
fabric hanging on the needles and for cutting said
yarn by cooperation with said cutting abutment,

7. A flat knitting machine comprising: .a knit-
ting mechanism includine at least one needle sec-
tion and at least one reciprocable yarn carrier,
at least one yamn' clamping means, said yarn
clamping means including a clamping abutment
arranged near one end of the needle section and a
reciprocablé gripping element arranged for move-
ment into and away from the working field .of
the yarn cairier, at least one yarn cutting means
arranged near said end of the needle section for
cutting yarn held by the clamping means, a ro-
tatable main cat shaff, pattern control means
operatively connected with said main cam shadt,
said main cam shaft being arranged to actuate
sald knitting mechanism and said yarn clamping
means in depéndence on the control by said pattern
control means, said pattern control means being
capable of being set for causing a movement of
said gripping element into the working field of
the yarn cartier substantially af the end of the
knitting of the fabric and Tor causing a subse-
quent movement of said gripping element away
from said working' field of the yarn carrier so
as to cafch yarn and clamp same against said
clamping abutment, and actuating means associ-
ated with said yarn ciitting means for actuating
same S0 as t0 sever the yarn held by the clamping
same s varn held by the clamping

8. A flat knitting machine comprising: a knit-
ting Mechanism including at least one needle
section and at least one yarn carrier, at least one
yarn clamping means arranged near one end of
the needle section for gripping and clamping yarn
extending from the yarn carrier, said clamping
means including a clamping abutment arranged
outside the working fleld of the yarn carrier and
a reciprocable gripping element, means associated
With said reciprocable gripping element for nor-
mally holding same outside the working field of

the yarn carrier against said clamping abutment,
ab least one yarn cutting means arranged near
sald end of the needle section for cutting yarn

held by the clamping means, a rotatable main 1

10

15

20

26

30

36

40

45

50

65

60

65

70

12

¢am shaft, pattern control means operatively con-
neeted with said main cam shaft, said main cam
shaft being arranged to actuate said knitting
mechanism and sald reciprocable gripping ele-
ment in dependence on the control by said pat-
tern qé,)_i_lt;;’)l;‘me@n?,,_:gajd, pattern control means
being, capable of being set for causing a recipro-
cation of the eripping element by the main cam
shaft. along the needles into the working field of
the yarn carrier and away therefrom at predeter-
Inined moments, and actuating means associated
with said cutting means for actuating same so
as to sever yarn held between the £ripping ele-
ment and the clamping abutment,

9. In a flat knitting machine as claimed in
claim 8, a cam mounted on said main cam shaft
for driving said gripping element, said cam being
shaped s0.as to cause a reciprocation of said grip-
ping element during a rotation of said main cam
shaft through an angle of less than 45°.

10. In g flat knitting machine as claimed in
claim 8, said knitfing mechanism including a plu-
rality of sinkers and dividers, said pattern con-
trol means being canable of being set for causing
said reciprocation of the gripping element when
said sinkers and dividers controlled by the pat-
tern control means are in their withdrawn posi-
tion and the needles of the knitting mechanism
are in their knocking-over position. |

1. In a flat knitting machine as claimed in
claim 8, said pattern control means being capable
of being set for causing a reciprocation of the
sripping element for catching and subsequently
holding yarn against the clamping abutment sup-
stantially at the end of a knitting operation while
the yarn carrier of the knitting mechanism con-
trolled by the pattern control means is in its work-.
ing field.

12. In a flat knifting machine as claimed in
claim 8, said patfern control means being capable
of being set for causing a reciprocation of the
gripping element for catching and subsequently
holding yarn against the clamping abutment sub-
stantially at the end of a knitting operation while
the yarn carrier of the knitting mechanism con-
trolled by the pattern control means is substan-
tially in its outer working.end position.

13. In a flat knitting machine as .claimed in
claim 8, said pattern control means being capable
of heing sef for causing a reciprocation of the
gripping element for releasing yarn after the
start of a knitting operation when the yarn car-
rier of the knitting mechanism controlled by the
pattern control means is remote from its outer
normal working end position.

14. A flat knitting machine comprising: a knjt-.
ting mechanism including a least one needle sec-
tion and at least one recipracable yarn carrier, at

least one yarn clamping means, said yarn clamp-
Ing means including a clamping abutment ar-
ranged near one end of the needle section and
3. reciprocable gripping element arranged for
lovement into and away from the working field
of the yarn carrier, at Jeast one yarn cutting
means arranged near said end of the needle sec-
tion for cutting yarn held by the clamping means,
a rotafable main cam shaft, and pattern control
means operatively connected with said main cam
shaff, sald main cam shaft being arranged to
actuate said knitting mechanism said yarn clamp-
ing means and said yarn cutting means in de-
pendence on the control by said pattern control
means, and said pattern control means being ca-
pable of being set for causing a movement of said
gripping element into the Working field of the
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yarn carrier substantially at the end of the knit-
ting of the fabric and for causing a subsequent
movement of said gripping element away from
said working field of the yarn carrier so as to
catch yarn and clamp same against said clamp-
ing abutment and for causing an actuation of the
yarn cutting means so as to sever the yarn after
being clamped by the clamping means.

15. A flat knitting machine comprising: a knit-
ting mechanism including at least one needle
section and at least one yarn carrier, at least one
yarn clamping means arranged near one end of the
needle section for gripping and clamping yarn ex-
tending from the yarn carrier, said clamping
means including a clamping abutment arranged
outside the working field of the yarn carrier and
a reciprocable gripping element, means associat-
ed with said reciprocable gripping element for
normally holding same outside the working field
of the yarn cairier against said clamping abut-
ment, at least one yarn cutting means arranged
near said end of the needlie section for cutting yarn
held by the clamping means, said cutting means
including a cutting abuiment arranged outside
the working field of the yarn carrier and a recip-
rocable hook-like cutting element capable of co-
operation with said cutting abutment for sever-
ing a yarn, means associated with said recipro-
cable hook-like element for normally holding
same outside the working field of the yarn car-
rier, a rotatable main cam shaft, and pattern con-
trol means operatively connected with said main
cam shaft, said main cam shaft being arranged
to actuate said knitting mechanism said gripping
element and said hook-like element in dependence
on the control by said pattern control means, and
said pattern control means being capable of be-
ing set for causing a reciprocation of the gripping
clement and of the hook-like cutting clement by
the main cam shaft along the needles into the
working field of the yarn carrier and away there-
from at predetermined moments. .

16. In a flat knitting machine as claimed in
ciaim 15, cam means mounted on said main cam
shaft for driving said gripping element and said
hook-like cutting element, said cam means being
shaped so as to cause a reciprocation of said grip-
ping element and of said hook-like cutting ele-
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ment during a rotation of said main cam shaft

through an angle of less than 45°.

17. Tn a flat knitting machine as claimed in
claim 15, a reciprocable actuating mechanism op-
eratively connected with said gripping element
and said hook-like cutting element, and a cam

mounted on the main cam shaft for engagement :

with said actuating mechanism, said gripping ele-
ment and said hook-like cutting element being
in such a relationship to each other that, at the
end of their inward movements towards the center
of the needle section, the hook-like cutting ele-
ment is nearer to the center of the needle sec-
tion than the gripping element whereby, during
their subsequent outward movements, the clamp-
ing means grips and clamps the yarn before the
cutting means severs samme.

18. In & flat knitting machine as claimed in

claim 15, said knitting mechanism including a

plurality of sinkers and dividers, said pattern con-
trol means being capable of being set for caus-
ing the reciprocation of the gripning element gand
the hook-like cutting element when said sinkers
and dividers controlled by the pattern control
means are in their withdrawn pesition and the
needles of the knitting mechanism are in their
knocking-over position.
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19. In a flat knitting machine as claimed in
claim 15, said pattern control means being capable
of being set for causing a reciprocation of the
gripping element and of the hook-like cutting ele-
ment substantially at the end of a knifting oper-
ation while the yarn carrier of the knitting mech-
anism controlled by the pattern control means is
substantially in its outer working end position,
and for causing a severing of the yarn by the yarn
cutting means substantially simultaneously with
the arresting of the yarn carrier.

20. In combination with a flat knitting ma-
chine as claimed in claim 14, said pattern con-
trol means being capable of being set for caus-
ing an uninterrupted clamping of the yarn against
the clamping abutment after the cutting of the
yarn unil a new cycle of knitting operations for
knitting a new fabric has been started.

91. In a flat knitting machine as claimed in
claim 14, said pattern control means heing capable
of being set for continuing the clamping of the
yarn against the clamping abutment after the
cutting of the yarn and for causing & further re-
ciprocation of the gripping element for releasing
the yarn after the start of a new cycle of knitting
operations.

92. Tn g flat knitting machine as claimed in
claim 14, said patiern control means being capa-
ble of being set for causing a further reciproca-
tion of the gripping element for releasing the yarn
clamped upon the previous reciprocation of the
gripping element when, after the start of a new
cycle of knitting operations, the yarn carrier of
the knitting mechanism controlled by the pattern
control means is remote from its outer normal
working end position,

23. A flat knitting machine comprising: a knit-
ting mechanism including at least one needle sec-
tion and at least two yarn carriers for each
needle section, means for reciprocating sald
two yarn carriers simultaneously in opposite di-
rections along the needles of said needle section,
two yarn clamping means for each needle section,
one yarn clamping means being arranged near
each end of the needle section for gripping and
clamping yarn extending from one of said yarn
carriers, two yarn cutting means for each needle
section, one yarn cutting means being arranged
near each end of the needle section for cutting
yarn held by the associated clamping means, a
mechanism for a simultaneous actuation of the
two yarn clamping means associated with a needle
section, a mechanism for a simultaneous actua-
tion of the two yarn cutting means associated
with a needle section, a rotatable main cam shaft,
and pattern control means operatively connected
with said main cam shaft, said main cam shaft
being arranged to actuate said knitting mecha-
nism and said mechanisms for the actuation of
the yarn clamping means and the yarn cutting
means in dependence on.the control by said pat-
tern control means, and said pattern control
means being capable of being set for causing a

-gripping and subsequent clamping of the yarns by

the yarn clamping means substantially at the end
of the knitting of the fabric and for causing an ac-
tuation of the yarn cutting means so as to sever
the yarns after being clamped by the clamping
means.

24. In combination with a flat knitting ma-
chine ‘as elaimed in claim 23, said pattern con-
trol means being capable of being set for causing
an uninterrupted clamping of the yarns extend-
ing from the yarn-carriers by the yarn clamping
means after the cutting of the yarns until a new
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cycle of knitting operations for knitting ‘a new
fabric has been started.

25. A method for the automatic clamping and
cutting of yarn in a flat knitting machine
equipped with an automatically operated knitting
mechanism, comprising the sieps of knitting a
fabric, then, substantially at the end of the knit-
ting of the fabric, gripping yarn between an ac-
tive yarn carrier and the fabric by moving auto-
matically operated means parallel to the needle
series into and away from the working field of
the yarn carrier for a subsequent clamping and
cutting of the yarn in timed relationship to the
operation of the knitting machine, clamping the
yarn, cutting the yarn, and continuing the clamp-
ing of the end ¢f the yarn extending from the
yarn carrier until a new cycle of operation for
the knitting of a new fabric has been started.

26. A method for the automatic clamping and
cutting of yarn in a fiat knitting machine as
claimed in claim 25, wherein the gripping of yarn
takes place while the yarn carrier is within in
its working field, ]

27. A method for the automatic clamping and
cutting of yarn in a flat knitting machine as
claimed in claim 25, wherein the gripping of
yarn takes place, when the yarn carrier is sub-
stantially in its normal outer working end posi-
tion.

28. A method for the automatic clamping and
cutting of yarn in a fat knitting machine
equipped with an automatically operated knitting
mechanism including a plurality of sinkers and
dividers as claimed in claim 25, wherein the grip-
ping of yarn takes place, when the sinkers and
dividers are in their withdrawn position and the
needles are in their knocking-over position,

29. A method for the automatic clamping and
cutting of yarn in a fat knitting machine
‘equipped with an automatically operated knit-
ting ‘mechanism including a plurality of sinkers
and dividers as claimed in claim 25, wherein the
gripping of yarn-and the subsequent cutting there-
-of takes placing during a rotation of the main
‘cam shaft of the knitting machine through an
-angle of less than 45°.

30. A method for the automatic clamping and
‘eutting of yarn in a flat knitting machine ag
claimed in claim 25, wherein the cutting cf yarn
takes place substantially simultaneously with the
-arresting of the yarn carrier.

31. A method for the automatic clamping and
cutting ‘of yarn in a flat knitting machine as
claimed in claim 25, wherein the clamping of the
end of the yarn extending from ‘the yarn carrier
is centinued until new loops of the new fabric
have been sunk.

32, A method for the automatic clamping and
‘cutting of yarn in a flat knitting machine as
claimed in -claim 25, wherein the clamping of
the end of the yarn extending from the yarn car-
Tier is continued until at least one loop course of
the new fabric has been knitted.

33. A method for the automatic ¢lamping and
‘cutting .of ‘yarn in -a flag knitting ‘machine
equipped with an automatically cperated knitting
mechanism including a main camshaft as claimed
in eclaim 25, wherein, after the start of a new
cycle of operation of the knitting machine, the
end of the yarn extending from the yarn car-
rier is released during a rotation of the main cam
-shaft of the knitting machine through an angle
of -less than 45° while the active yarn carrier is
in.a position -remote from.its.outer normal work-
-Ing.end position. :
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34. A method for the automatic clamping -and
cutting of yarn in a flat knitting machine equipped
with an automatically operated knitting mecha-
nism, comprising the steps of knitting g fabric,
then, substantially at the end of the knitting .of
the fabric, gripping yarn between an active yarn
carrier and the fabric by moving automatically
operated means parallel to the needle series into
and away from the working field of the ‘yarn car-
rier for a subsequent clamping and cutting of the
yarn in timed relationship to the operation of the
knitting machine, clamping the yarn by engaging
the clamping elements of automatically operated
clamping means with each other, cutting the yarn,
continuing the clamping of the end of the yarn
extending from the yarn carrier by holding :said
clamping elements engaged with each other until
8 new cycle of operation for the knitting of a.new
fabric has been started, and, after the start of saig
new cycle of operation, releasing said end of the
yvarn by disengaging said clamping elements from
each other.

35. A method for the automatic clamping and
cutting of yarn in a flat knitting machine as
claimed in claim 34, wherein the gripping -of yarn
takes place while the yarn carrier is within in its
working field.

36. A method for the automatic clamping and
cutting of yarn in a flat knitting machine as
claimed in claim 34, wherein the gripping of yarn
takes place, when the yarn carrier is substgn-
tially in its normal outer working end position.

37. A method for the automatic clamping and
cutting of yarn in a flag knitting machine equipped
with an automatically operated knitting mecha-
nism including a plurality of sinkers and dividers
as claimed in claim 34, wherein the gripping of
yarn takes place, when the sinkers and dividers
are in their withdrawn position and the needles
are in their knocking-over position,

38. A method for the automatic clamping and
cutting of yarn in a fat knitting machine
equipped with an automatically operated knitting
mechanism including g plurality of sinkers.and
dividers as claimed in claim 34, wherein the grip-
ping of yarn and the subsequent cutting ‘thereof
takes place during a rotation ‘of the main :cam
shaft of the knitting machine through ‘an angle
of less than 45°.

39. A method for the automatic clamping and
cutting of yarn in a flat knitting machine as
claimed in claim 34, wherein the cutting of yarn
takes place substantially simultaneously 'with the
arresting of the yarn carrier.,

40. A method for the automatic clamping ‘and
cutting of yarn in a flag knitting ‘machine as
claimed in claim 34, wherein the release of the
end of the yarn extending from the yarn carrier
by disengaging the clamping elements from each
other takes place after the sinking ‘of new loops
of the new fabrie.

41, A method for the automatic clamping and
cutting of yarn in s flat knitting machine g5
claimed in claim 34, wherein the release of the
end of the yarn extending from the yarn carrier
takes place after the knitting of at least ‘one ‘loop
course of the new fabric.

42. A method for the ‘automatic ¢lamping ang
cutting of yarn in a flat knitting machine equipred

with an automatically operated knitting mecha-"

nism including a main cam shaft as claimed in
claim 34, wherein, after the start of a new cycle
of operation of the knitting machine, the end
of the yarn extending from the yarn carrier is
released during s rotation of the main cam-shaft

-
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of the knitting machine through an angle of less
than 45° while the active yarn carrier is in a
position remote from its outer normal working

end position.
FRITZ LAMBACH.
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