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Fritz Lambach, Tenafly, N.J., assignor to Robert 
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Original application October 4, 1939, Serial No. 
297,829, now Patent No. 2,363,008, dated Novem 
ber 2, 1944. Divided and this application 
August 2, 1944, Serial No. 54,765. 
many March 6, 1939. 

in Ger 

9 Claims. (C. 66-82) 
1. 

This application is a divisional application 
divided out of my patent application Serial 
#279,829 filed October 4, 1939, for Art of knitting 
fabric onto prefabricated fabric blanks, now 
Patent No. 2,363,008. 
This invention relates to knitting machines, 

and more particularly to the motor drive of 
knitting machines. 
An object of my invention is to provide a 

knitting machine, the operation of which may be 
automatically changed from a low speed opera 
tion to a high speed operation and vice versa, 
as the performance of certain operations dur 
ing the manufacture of a fabric or a plurality of 
fabrics may require. 
Another object of my invention is the con 

struction of a knitting machine equipped with 
an automatic transfer device for transferring 
prefabricated fabric blanks from a supply of 
Such prefabricated fabric blanks onto the needles 
of the knitting machine and/or equipped with 
an automatic thread clamping- and cutting de 
vice for cutting threads, which knitting machine 
may be automatically operated at low speed dur 
ing the transferring and/or clamping and cut 
ting operations and at high speed during the 
knitting of the fabric or fabrics. 
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 fea 

turs 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 dis 
ClOSure 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, knitting machine 
type, which is intended to knit heel tabs as con 
tinuations of the high heel portions of a com 
bination 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. 
In the dra Wings: 
Fig. 1 is a top plan view of the knitting ma 

chine with certain parts removed for the sake 
of clarity, 

Fig. 2 is a section taken on line 2-2 of Fig. 1, 
Fig. 3 is an enlarged rear elevation of the knit 

ting machine with certain parts removed for the 
sake of clarity, 
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2 
Fig. 4 is an end elevation of the machine look 

ing in the direction of arrow A-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 a section taken on line - of Fig. 2, 
Fig. 8 is a section taken on line 8-8 of Fig. 2, 
Fig. 9 is a detail showing parts of Fig. 7 in one 

operative position, 
Fig. 10 is a view similar to Fig. 9 with the parts 

in another operative position, 
Fig. 11 is a side elevation of the transfer de 

vice showing the parts in neutral inoperative 
position, 

Fig. 12 is a section taken on line 2-2 of 
Fig. 6, 

Fig. 13 is a detail in front elevation illustrat 
ing the guiding means for the needle bar, knock 
over comb, and transfer device, 

Fig. 14 is an enlarged detail of a part of the 
knitting section of the knitting machine, 

Fig. 15 is a section taken on line 5-5 of 
Fig. 14, 

Fig. 16 is a view similar to Fig. 15 with the 
parts in another position, 

Fig. 17 is a face elevation of the parts shown 
in Fig. 16 in the direction of line 7-7, 

Fig. 18 is a view similar to Figs. 15 and 16 with 
the parts in still another position, 

Fig. 19 is a view similar to Fig. 17 with cer 
tain parts in section to illustrate a construction 
thereof, 

Fig. 20 is a section taken on line 29-29 of 
Fig. 16, 

Fig. 2 is a diagrammatic illustration of a 
combination leg and foot blank, 

Fig. 22 is a diagrammatic illustration of the 
stocking fabric in topped position on the trans 
fer bar, 

Fig. 23 is a diagrammatic illustration of the 
Stocking bank With the heel tabs knitted therein, 

Fig. 24 is an enlarged detail of the thread 
clamping and cutting mechanism, 

Fig. 25 is a diagrammatic illustration of the 
turn-table locking control mechanism, 

Fig. 26 is a detail in top plan of a portion of 
the mechanism illustrated in Fig. 25, with cer 
tain parts broken out, and 

Fig. 27 is a diagrammatic illustration of the 
Speed control mechanism. 

Referring now to the drawings, a motor 65 
(Fig. 2) for the normal high-speed operation of 
the machine and a motor 652 for the occasional 
low-speed operation of the machine are attached 
to the support 6 carrying the frame 2 of the 
knitting machine. The high speed motor 650 is 
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directly connected to the main cam shaft f8 of 
the knitting machine through the medium of a 
gearing 654, 656, 660 and 662 (Figs. 2, 3 and 5) 
for driving the inain can shaft 8. A free wheel 
coupling 666 is arranged between the low-speed 
motor 652 and the pinion 664 also meshing with 
the gear 653 of said gearing. Furthermore, a 
double pole magnetic switch or change-over 
switch 668 (see left half of Fig. 2) is mounted 
on the knitting machine frame. Said change 
over SWitch is controlled by the pattern control 
mechanism of the knitting machine in a manner 
to be described later on. When the switch 668 is 
in Such a position that, the high-speed motor 65 
is fed with current from the electric source, the 
high-speed motor drives the main cam shaft 8 
through the medium of the gearing 654, 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 653. When, on the other hand, the 
switch 668 is in such a position, that the low 
speed motor 552 is fed with current from the elec 
tric source, the low-speed motor 652 drives the 
gearing 656, 668, 662 by means of the pinion 664, 
which now is positively rotated by the coupling 
666, so that the main cam shaft 8 is revolved 
slowly. In this case, the gear 656 rotates the pin 
ion 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 machine either the 
high-speed motor 65 or the low-speed motor S52 
drives the main can shaft 8 so that the latter 
constantly rotates. Fig. 27 diagrammatically 
shows an electrical circuit illustrating a possible 
Way of Selectively Supplying current to the mo 
tors. The current from the feed lines 670 where 
in a line Switch 6 may be interposed, is con 
trolled by means of a manually operable master 
switch 62 adapted, by the function of a single 
pole magnetic switch 63 associated therewith, to 
start and stop the machine. The line Switch 6 if 
and the single pole Switch 63 being closed, the 
current may then flow to the high-speed motor 
650, or to the low-speed motor 652. The pole of 
the change-over switch 668 may be reversed by 
actuation of a limit switch 674 under control of 
the pattern control mechanism, as will later ap 
pear. 

Fig. 3 shows all the cams which are arranged on 
the main cam shaft 8 for driving the various 
mechanisms of the knitting machine. These cams 
as shown from left to right, in Fig. 3 are enli 
merated as follows: 
438 is the thread-cutting cam arranged on the 

gear 662 as a flange thereof; 
f58 is the draw cam which is loosely arranged 

On the main can shaft 8; - 
34 is the push can for advancing the thread 

carrier Spindle and the narrowing mechanism 
producing the narrowing of the heel, said push 
cam is firmly secured to the main carin shaft like 
all the other cams except can f38. 

94 is the catch bar lifting cam; 
96 is a round cam representing one of the 

two round cans for the narrowing machine dur 
ing the Working operations and also representing 
the round can for the catch bar during the nar 
rowing operations; 
252 is one of the two narrowing machine cams; 
22 is the forward knocking-over working can; 
222 is the forward knocking-over narrowing 

Can 

lo 

4. 
232 is the additional cam for high and low 

knocking over during the transfer of a prefabri 
cated stocking blank from the transfer bar to the 
needles; 
228 is the normal high and low knocking-over 

Working cam; 
23 is the high and low knocking-over narrow 

ing can 
i80 is the catch bar working cam; 
82 is the catch bar narrowing cam; 

84 is the additional press can for moving the 
needlebar during the transfer of a prefabricated 
stocking blank from the transfer bar to the 
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needles. 
80 is the press working cam: 
82 is the press narrowing cann; 
94 is the regulating working cam; 
96 is the regulating narrowing can; 
254 is the second round cam for the narrowing 

machine during the Working operations; 
256 is the second narrowing nachine cam; 
284 is the round can for the sole transfer 

mechanism; 
296 is the working cam for the sole transfer 

mechanism for transferring the soles by one or 
two needles on to the needles knitting the heels: 

732 is the push cam for the pattern chain; 
2 is one of the two halves of the narrowing 

shifting can; 
273 is the other half of the narrowing shifting 

Cann; 
77) is the can for shifting the shifting roller 758 

cooperating with two halves of the narrowing 
shifting cann; 

8 is the thread tension working can; 
20 is the thread tension narrowing cann; 
6) is the needle bar working cam; 
62 is the needle bar narrowing cam; 
626 and 62 are collars for the feed motion of 

the turn table said collars being firmly mounted 
on the main cam shaft; - 

530 is an auxiliary can cooperating with the 
mechanism of the transfer device; 
56 is the working can for the transfer device; 
58 is the round can for the transfer device; 
554 is the Working cam for the gripping latches 

of the transfer device. 
Figs. 2 and 8 show the control chain or pat 

tern chain 796 controlling the various mecha 
nisms of the knitting machine. This pattern 
chain 796 is advanced by one link for every revo 
lution of the main cam shaft S. For this pur 
pose the push cam 32 (Figs. 3 and 8) for the 
pattern chain or narrowing chain 705 Cooper 
ates with the roller 39 of the spring actuated 
push lever 3 swing ably mounted on the nar 
rowing jack 733 at 729. During every down stroke 
of the roller lever 3 caused by means of the 
push cam 732, the free end 28 of the roller lever 
3 depresses the pawl arm. 25, so that the pawl 
724 (Figs, 2 and 8) attached to said arrn 26 
feeds by one tooth the gear 722 secured to the 
shaft 76 of the narrowing chain drum 74. 
Thus, the narrowing chain 706 guided by the 
rollers 8 is intermittently advanced. A row of 
spring actuated narrowing jack levers 2a, 2b, 
72c, Ti2d, 7 2e, 12f, 2g and i2h (Figs. 2 
and 8) is swingably arranged on a rod 73 car 
ried by the narrowing jack 733. As often as one 
of the narrowing buttons arranged in sev 
eral rows and at certain distances on the nar 
rowing chain 706 connes in engagement, with the 
projecting extension of one of said narrowing 
jack levers, the respective narrowing jack lever 
is swung about the rod 73, whereby the respec 
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tive mechanism in the knitting machine is con 
trolled or released respectively. The narrowing 
jack levers operate the respective mechanisms 
by means of linkages. Now, the following Con 
trolling operations carried out by the narrowing 
jack levers are enumerated: 
The narrowing jack lever 72a controls the 

thread-cutting device; 
The narrowing jack lever 2b controls the 

transfer device and renders the additional press 
cam as well as the additional cam for high and 
low knocking-over active or inactive respectively; . 
The narrowing jack lever 72c controls the 

feed motion of the thread carrier spindle and the 
narrowing mechanism during the knitting of the 
heel; 
The narrowing jack lever 7 (2d controls the 

feed motion of the thread carrier spindle and 
the narrowing mechanism during the knitting of 
the ravel courses; 
The narrowing jack lever 2e controls the 

loose-course intermediate lever for knitting a 
loose course; 
The narrowing jack lever 2f controls the 

stopping device of the turntable carrying the 
prefabricated stocking blank; 
The narrowing jack lever 2g controls the 

change-over switch for high and low speed oper 
ation of the knitting machine; 
The narrowing jack lever 2h, controls the 

transfer of the soles by one or two needles on 
to the needles knitting the heels. 
The knitting mechanism and the narrowing 

mechanism are fully described in my co-pend 
ing parent patent application Ser. #297,829. 
Hereinafter only those mechanisms, and parts 
of the knitting machine Will be described, which 
are necessary for the understanding of the in 
vention described herein. 
When the knitting machine is started and the 

main cam shaft 8 revolves, at certain periods, 
each time a transfer of the soles shall take place, 
the narrowing jack lever 72h is swung by means 
of buttons mounted on the narrowing chain 76, 
which is intermittently advanced. Each time the 
narrowing jack lever 72h is swung, a linkage 
(not shown) connected to said narrowing jack 
lever causes in a well-known nanner a shifting 
of the narrowing roller 768 (Figs. 3 and 8) by 
means of the cam 770 in the direction of the 
axis of a shaft 709 carrying said narrowing roller 
768, so that the narrowing roller comes into 
engagement with either one of the two halves of 
the narrowing shifting cam 72, 73. Fig. 3 
shows the main camshaft 8, which is rotatably 
and slidably arranged in the frame of the knit 
ting machine and may be shifted in longitudinal 
direction, in the position which it occupies dur 
ing the knitting operations of the knitting ma 
chine. When a narrowing operation controlled 
by the narrowing jack lever 7 i2h takes place for 
transferring the soles by one or two needles on 
to the needles knitting the heels, the main cam 
shaft 8 is shifted in the direction of the arrow 
A to the left. 
The drive of the knocking-over device is shown 

in FigS. 3, 6 and 7. The knocking-over bits 29 
are mounted on the frame 98 rigidly secured to 
a shaft 202, the ends of which are rotatably 
mounted in two spaced small lever arms 24 
(only one of same is shown in the drawings). 
The lever arms 204 are keyed to the knocking 
over shaft 26, journalled in the machine frame. 
Furthermore, a link 206 is rigidly secured to the 
shaft 202 as best shown in Fig. 6. The free end 
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6 
of said link 206 is pivoted to another link 20 at 
208. The free end of this link 20 is pivoted to 
the arm 22 of a double-armed roller lever 26 
loosely and rotatably arranged on the needle 
bar shaft 22. During the knitting operations the 
roller 218 of the lever 2 6 cooperates with the 
forward knocking-over working cam 22 (Figs. 3 
and 6 and during the narrowing operations Said 
roller 28 cooperates with the forward-knocking 
over narrowing cam 222, whereby the forward 
and backward movement is imparted to the 
knocking-over bits. 
The knocking-over bits must, however, also 

perform an up aid down movement. For this 
purpose a lever 224 (Fig. 6) is keyed to the knock 
ing-over shaft 26. For a purpose to be described 
later on, the roller 226 of said lever 224 is shift 
ably arranged on a pin 22 attached to the lever 
224. The roller 226, can be shifted on the pin 
22 by means of a fork lever 236 secured to a 
control rod 34 (Figs, 2 and 6), which is slidably 
arranged in the machine frame in longitudinal 
direction. The operation and control of this con 
trol rod 34 will be described later on. As long as 
the roller 226 is in its normal position, it co 
operates, during the knitting operations, with 
the normal working cam 228 for high and low 
knocking-over (Figs. 3 and 6) and during the 
narrowing operations, with the high and low 
knocking-over narrowing cam 239, which im 
parts to the knocking-over bits the desired up 
and down movements. 

Figs, 7 and 8 show the driving mechanism by 
means of which the needle bar 46 carrying the 
needies 38 is lifted and lowered. The needle bar 
46 has two downward extensions 5) (Figs. 2 and 
7) linked to the small needle bar arms 5A at 52. 
The small needie bar arms are keyed to the needle 
bar shaft 22 iournalled in the machine frame. 
Furthermore, the roller lever 56 (Fig. 8) carrying 
the roller 58 is secured to the needle bar shaft 22. 
During the knitting operations the roller 58 co 
operates with the needle bar working cam 60 
(Figs. 3 and 8), and during the narrowing oper 
ations the roller 58 cooperates with the needle 
par narrowing can G2. The oscillations thus im 
parted to the roller lever 55 produce the lifting 
and lowering movements of the needle bar 
through the medium of the Small needle bar 
arms 54. 

Fig. 7 shows the driving mechanism by means 
of which the press movements are imparted to 
the needle bar 46. The press arm 74 is loosely 
and rotatably mounted on the needle bar shaft 
22. One end of a connecting link 70 is linked 
to said press arm at 72, the other end of said link 

is pivoted at 68 to the free end of the needle 
bar cross arm 66 secured to the needle bar. The 

60 

75 

press arm is carries at its lower end a pivot 76, 
on which a rollier 8 is shiftably arranged. This 
roller 8 may be shifted by means of a fork lever 
88, which, like the fork lever 236 (Fig. 6), is se 
cured to the control rod 34 and performs the 
shifting of the roller in a manner and for a pur 
pose to be described later on, when the control 
rod 34 is shifted as Will be described later on. 
When the roller 8 is in its normal position, dur 
ing the knitting Operations of the machine, the 
roller 8 cooperates with the normal press work 
ing cam 89 (Figs. 3 and 7), and during the nar 
rowing operations the roller i3 cooperates With 
the press narrowing cam 32, whereby the needles 
are moved against the press edge f33 or against 
the points of the transfer fingers 238a, and 238b 
and narrowing fingers 298a, and 298b respectively 
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as required during the knitting and narrowing. 
An adjusting screw 92 (Fig. 7) is adjustably.ar 
ranged on the press arm 4. The end of the ad 
justing screw 2 abuts against the regulating 
arm 99 loosely and rotatably mounted on the 
neede bar shaft 23 and provided with a roller 92. 
during the knitting operations of the machine 
Said roller 92 cooperates With the regulating Work 
ing cam 94 (Figs. 3 and 7), and during the nar 
rowing operations the roller 92 cooperates with 
the regulating narrowing cam 96. The regulating 
arm 90 serves to regulate the length of the loops. 

In order to render possible the automatic trans 
ferring of prefabricated stocking blanks on the 
needles of the knitting machine, the knitting ma 
chine is provided with a rotatable supply table 
or turn table 580 and an automatic transfer de 
vice 438 (Figs 1, 4, 6, 7, 9-12, 25 and 26). The 
turn table 580 is rotatable about the Wertical 
axle 594 mounted in the frame 532. This frane 
582 is Swingahly arranged on the shaft 584 (Figs. 
1, 4 and 36) arranged in the machine frame , 
and is held in its operative position shown in Fig. 
i by means of a conical lock screw 588. If for any 
reason the operator Wishes to have access to the 
mechanism of the knitting machine, he may, 
after removal of the screw 588, Swing the turn 
table 53 with its frame 582 about the shaft 584. 
The turn table 589 has a number of sections, 
for instance six. Said sections are provided with 
extensions 592 having slots in which the operator 
inay insert transfer bars T as shown in the draw 
ings. Fig. 21 shows a prefabricated Stocking 
blank 890, in which between the high heel por 
tions 894 and the sole portions 888 the Separat.- : 
ing courses 80 are still present. After, in a suit 
able device, the separating courses 8 to have been 
removed by the knives K and the first course of 
Sole loops has been brought in line with the last 
course of high heel loops by folding over, the 
prefabricated stocking blank 80 is topped on to 
the transfer bar in the manner as shown in 
Fig. 22. Preferably, before the operation of the 
knitting machine is started, the operator inserts 
several transfer bars T having the prefabricated 
stocking blanks 89 topped thereon in above de 
scribed manner into Several Sections of the turn 
table 58), whereupon during the feed motion of 
the turn table about its axis 594, which Will be 
described later on, the supply on the turn table 
may continuously be renewed, so that an unin 
terrupted operation of the knitting machine is as 
Sured. 
The turn table 58 must be advanced in Such 

a mannel that at the nonent When a ful trans 
fer bar carrying a prefabricated Stocking blank 
shall be gripped by the transfer device the turn 
table holds such a full transfer bar in front of 
the transfer device. Then, the turn table must 
remain in this position until the transfer device 
has returned the empty transfer bar, after trans 
ferring the prefabricated stocking blank on to 
the knitting needles, into the same section from 
which it previously removed the then full trans 
fer bar. When this operation has been Carried 
out, the turn table must be advanced during the 
knitting operations of the knitting machine, SO 
that, before the transfer device may grip an 
other full transfer bar of the turn table for a 
new cycle of operation, the turn table has again 
brought such a full transfer bar in front of the 
transfer device. The empty transfer bar, which 
has been moved away from the knitting machine 
by the feed motion of the turn table, may then 
be removed from the turn table by the operator, 

8 
and at the proper time the operator may replace 
the empty transfer bar by a fresh, full transfer 
bar. 

FigS. 1 and 26 show the turn table 580 in a 
position, in which a spring actuated stop pawl 
596 pivoted to the frame 582 at 597 is in engage 
ment with one of the six stops G2 arranged on 
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the turn table, and holds the turn table in such 
a position that a full transfer bar T placed on 
the turn table may be gripped by the transfer 
device. The gripping of this full transfer bar 
by the transfer device and the return of the 
empty transfer bar, by the transfer device will 
be described later on. When the empty transfer 
bar is returned into the respective section of the 
turn table and the transfer device has been re 
turned into the neutral position with the grip 
ping latches at a small distance above the turn 
table as will be described later on, then a button 
70 of the pattern chain TS (Figs. 2 and 8) 
actuates the narrowing jack lever 2f which, in 
turn, Swings the latch 596 through the medium 
of a linkage 769, 762, 64, so that the stop pawl 
596 is disengaged from the stop SG2. Now the 
feed pawl 68 can become active and can ad 
Vance the turn table 58 by means of the ratchet 
wheel 606 in the following manner. The spring 
actuated pawl 6 S is pivoted to one end of a 
lever 60 swingably mounted on the frame 582 
at 6. The other end of the lever 60 is in en 
gagement with a push rod 62 having two set col 
lars 64 and 65 secured thereto. A spring SS 
is inserted between the set collar 65 and the 
lever 60 slidably engaged with the push rod 6.2. 
The rear end of the push rod 62 is pivoted to 
One end of a bell-crank lever 6 3 (Figs. and 
4) at 67. The other end of the bell-crank ever 
68 Swingably mounted at 619 is pivoted to one 
end of an intermediate link 630, the other end 
of Which is being pivoted to a lever 622. This 
lever 622 is Swingably mounted on the machine 
frame at the point 623 and carries, approxi 
nately at its center, a roller 626 (Figs. 3 and 4) 
which is in engagement with the two rings 626 
and 627 keyed to the camshaft 8. Thus, every 
narrowing shift movement of the cam shaft 8 
in the direction of the arrows A, B causes an 
Oscillation of the lever S22 about the pivot 623. 
This oscillation of the lever 622 produces a re 
ciprocating movement of the push rod 62 by 
means of the intermediate lever 620 and the bell 
Crank lever 68. Thus, when the narrowing 
Operation is initiated by means of the narrowing 
jack lever 2f as described above, the push rod 
62 first is shifted in the direction of the arrow 
H, whereby the set collar 64 secured to the push 
rod 6f 2 swings the lever 60 in the direction of 
the arrow I about the pivot 6 so that the spring 
actuated pawl 608 is moved back by one tooth and 
is engaged with another tooth of the ratchet 
wheel 606. When, at the end of the narrowing 
Operation, the cam shaft is shifted in the direc 
tion of the arrow B and the push rod 62 is 
shifted in the direction of the arrow L, the lever 
60 is swung in the direction of the arrow M by 
means of the collar 65 through the medium of 
the interposed spring 65 whereby the ratchet 
wheel 66 is advanced by one tooth. After this 
advancement of the ratchet wheel, the inclined 
edge 69 of the stop 602 comes in front of the 
edge 636 of the pawl 596, so that, upon the 
Subsequent return movement of the narrowing 
jack lever 2f the spring actuated stop pawl 
596 can not engage any more the front edge of 
this stop 692 and the ratchet wheel 60S can be 
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advanced by the feed pawl 808 without any ob 
Struction during repeated feed motionS. The 
various positions of the ratchet wheel 606 are 
locked by a small spring actuated lock pawl 634 
rotatably mounted at 635. The ratchet wheel 
606 is, however, not directly, but indirectly cou 
pled With the turn table 580. As may be seen 
from Figs. 1, 4 and 26, the ratchet wheel 606 is 
loosely arranged in a recess of the turn table 
580 between its fange 640 and its part 64 pro 
vided with the stops 602 and may be rotated 
relatively to the turntable; furthermore, the 
ratchet wheel has a plurality of elongated slots 
842, which are in engagement, with pins 644 se 
cured to the upper side of the part 64. Small 
Springs 646 are inserted between these pins and 
One end of the slots 642. Every feed motion of 
the ratchet wheel SS is transmitted to the turn 
table 580 by means of the Spring 646 and the 
pins 644. Now, when the turn table has been 
advanced by one tooth with every narrowing 
operation, after a certain number of feed motions 
the Spring actuated stop pawl 598 comes in en 
gagement with the next stop 602 of the part 
64 being integral with the turn table 580, where 
by the turn table 58 is arrested in such a posi 
tion that the next section carrying a full trans 
fer bar is in front of the transfer device. Now, 
When during further narrowing operations the 
push rod 62 is repeatedly reciprocated in the 
direction of the arrows H and L, at first the 
ratchet wheel 66 is advanced to a small extent 
by one or two teeth and is rotated relative to 
the turn table 580 held in its position by the 
Stop pawl 596, as long as the Small springs 646 
may be compressed. Thereupon, when the small 
Springs are compressed, the ratchet wheel 696 
cannot be advanced further, so that, while the 
pawl 608 is moved back by one tooth and is en 
gaged with another tooth of the ratchet wheel 
when the push rod Sf2 is moved in the direction 
of the arrow I, the pawl 698 and the lever 6 O 
carrying same, however, remain in the new po 
sition when the push rod 6 2 is moved in the 
direction of the arrow L, and the shifting of the 
push rod results in a compression of the spring 
66. Thus, during further narrowing operations, 
the reciprocating movements of the push rod 
62 have no effect at all on the ratchet wheel 
606, merely the spring 6f 6 is expanded and com 
pressed. Thereupon, as soon as the narrowing 
jack lever 1.2f swings the stop pawl 596 as de 
Scribed above, the turn table can again be ad 
vanced in the manner described by means of 
the pushrod 62. The arrangement of the small 
Springs 646, which, after the stopping of the 
turn table 580 by the engagement of a stop 602 
With the stop pawl 596, are compressed, as de 
Scribed above, results in a firm pressing of the 
respective stop 602 against the stop paw 596, 
S0 that the turn table 580, which is prevented 
from a return movement by the small stop pawl 
634, cannot move to the slightest extent and 
aSSures a proper holding of the transfer bar, 
which is inserted in the respective section, in 
front of the transfer device in such an accurate 
position that the transfer device may surely grip 
the transfer bar. 

NoW, the transfer device 448 is to be described. 
This transfer device must be controlled in such 
a manner, that, during the knitting and narrow 
ing Operations, the transfer device is in a neu 
tral position with its gripping latches at a small 
distance above the turn table 580, so that the 
latter can be advanced without obstruction at 
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the predetermined moments, as described above. 
Furthermore, it is necessary, that, after a fin 
ished stocking blank has been pressed off, the 
transfer device performs the following move 
ments during a single revolution of the camshaft: 
First the transfer device is swung against the 
turn table for the gripping of a full transfer bar, 
then the transfer device is swung against the 
needle bar for the transfer of the prefabricated 
Stocking blank to the knitting needles, then the 
transfer device is again SWung against the turn 
table for the deposing of the empty transfer bar 
on the turn table, and finally the transfer de 
vice is raised to a Small degree into the neutral 
position. The transfer device and its driving 
Inechanism to be described hereinafter carry out 
Said operations. 
According to Figs. 4, 6, 7 and 9-12 the Sup 

porting frame 500 of the transfer device 448 is 
loosely and rotatably mounted on the needle bar 
shaft 22. The support 5) is provided with lugs 
502. Bell-crank levers 506 are pivoted to said 
lugs at 504. The rear end of these bell-crank 
levers is provided with an adjusting screw 534, 
which normally is pressed against the support 
500 by means of a spring 53 6 stretched between 
the bell-crank lever 506 and the support, so that 
the bell-crank levers are normally held in a pre 
determined adjustable relative position with re 
Spect to the Support 560. The gripping latches 
538 (see particularly Figs. 11 and 12) are piv 
oted to the front end of the bell-crank levers at 
539. The gripping latches are subjected to the 
action of a tension Spring 540 which is stretched 
between the gripping latches and the arm 56 
and tends to draw the gripping latches into clos 
ing position. Furthermore, on the side of each 
gripping latch a stud 542 is arranged, which co 
Operates with one of the two guiding finger le 
WerS 544. These guiding finger levers 544 are 
loosely arranged on the shaft 32 supported by the 
machine frame, and may carry out small swing 
ing movements in a manner to be described later 
On. When, during such a Swinging movement, 
the guiding finger 544 abuts against the stud 
542, the latches are opened against the action of 
the Spring 54). When, during such a swinging 
motion, the finger 544 is moved away from the 
Stud 542, the gripping latches are brought into 
Closing position by the action of the spring 549. 
When a transfer bar T has been gripped by the 
gripping latches, the latter press same into a 
receSS 566 (FigS. 6 and 12) of the arms 56 owing 
to the action of the spring 542, so that the trans 
fer bar T is held firmly in its position, when the 
gripping latches are in closing position, and can 
not fall out of this position, when the transfer 
device having its support 500 loosely arranged on 
the needle bar 22 is swung about this needle bar. 
In Order to make this swinging movement pos 
Sible, gears 508 rigidly connected with the sup 
port 500 in a suitable manner are also loosely 
mounted on the needle bar shaft 22. Said gears 
508 mesh with gear segments 5i) keyed to the 
shaft 32. When an operation of the transfer 
device is required at a predetermined time, the 
gear segments 50 meshing with the gears 58 
are oscillated by means of suitable movements 
of the shaft 32 as will be described later on. 
The cam drive controlling the support 5) and 

the fingers 544 is best shown in Figs. 1-4. A roller 
lever 52 which is subjected to the action of the 
strong Spring 526 and carries the two rollers 528 
and 54, is keyed to the shaft 32 carrying the 
gear segments 5 ?o. The roller 528 is rotatably 
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but not shiftably arranged on the lever 52, while 
the roller 54 is rotatably and shiftably mounted 
on the lever 52. The roller 528 always cooper 
ates with the auxiliary cam 530, irrespective of 
the fact whether or not the cam shaft f8 is 
Shifted for a narowing operation, as the auxiliary 
can 53 (see Fig. 3) is broader than the roller 
528. The roller 54 cooperates either with the 
Working can 56 for the transfer device or With 
the round cam 58 for the transfer device and 
may be shifted from the round can 58 to the 
cam 5f 6 and vice versa by means of a forked 
lever 525 at moments controlled by the pattern 
chain in a manner to be described later on. 
When the roller 54 is in engagement, with the 
Working cam 56 actuating the transfer device, 
no narrowing Operation takes place, i. e. the cam 
shaft, 3 is not shifted. When the roller 54 co 
operates with the round cam 5 8 holding the 
transfer device in neutral position, shifting move 
ments of the cam shaft 8 for narrowing opera 
tions occur. Therefore, the round cam 58 is 
broader than the roller 5:4, so that the latter also 
remains in engagement with the round cam dur 
ing narrowing Operations. It is obvious that the 
SWinging movements in parted to the roller lever 
52 by the Working can 56 are transmitted to 
the gear segments 50 through the medium of 
the shaft 32. The forked lever 520 causing the 
shifting of the roller 54 from the round can 
58 to the Working cam. 56, is keyed to the con 
trol rod 34, which also carries, as described above, 
the forked lever 236 (Fig. 6) for the shifting of 
the roller 223 of the roller lever 224 causing the 
high and low knocking-over as well as the forked 
lever 83 (Fig. 7) for the shifting of the roller T3 
of the press arm A. As best shown in Figs. 1-4, 
a flange 522 is provided, which serves to render 
a shifting of the roller 55 from the roundi can 
58 to the Working cam 5f 6 and vice versa, possi 
ble only at a certain predetermined moment. For 
this purpose the flange 522 has a recess only at 
one place 524 (Fig. 4), i. e. the place where the 
Working can 56 and the round cam 58 are of 
the same height and the Shifting of the roller 54 
by means of the forked lever 520 takes place in 
a manner to be described later on. Furthermore, 
at this place 524 the round can 58 has a small 
indentation, by means of which the height of its 
circumference is reduced to a Small degree, and ; 
at this place 524 the roller 528 cooperating with 
the auxiliary can 539 becomes active, so that, 
when the roller 54 is opposite to the place 524, 
the roller 54 is spaced to a small degree from 
the round cam 518 or the cam 516 respectively. ; 
This space is necessary, in order to obtain an easy 
shifting of the roller 54 by means of the forked 
lever 529 and to prevent the roller 54 from be 
coming pressed against the round can 58 or 
the can 520 by the strong spring 526 during the 
shifting. Fig. 4 shows the roller 54 in contact 
with the highest point of the working can 56 
rotating in the direction of the arrow N. When 
the roller occupies this position, the gear seg 
ment 50 is swung to the furthest extent in coun 
ter-clockwise direction as seen in Fig. 4, so that 
the support 500 with its gripping latches 538 is 
in its lowermost position. The cam 56 has a 
second high point 532, in which again the grip 
ping latches 538 are brought into the lowermost 
position. The position first mentioned, shown in 
Fig. 4, is the position in which the gripping 
latches 538 deposit an empty transfer bar on the 
turn table. 580. The second position mentioned, 
in which the roller 54 contacts the point 532 
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of the cam. 56, is the position in which the grip 
ping latches remove a full transfer bar from the 
turn table. The radius of the round cam. 518 
is somewhat shorter than the distance between 
the above mentioned highest points of the work 
ing cam 5.6 and its center point, so that, when 
the roller 5 4 contacts the round cam 58, the 
Support 580 with its gripping latches 538 is in 
a Somewhat elevated position as shown in Fig. 11. 
In this position, Which has been designated as the 
neutral position of the transfer device, the latches 
538 are above the quills or transfer points P of the 
transfer bar T, so that the turn table 58 may 
be advanced without any obstruction. 
The cam 554 mounted on the main cam shaft 
8 actuates the fingers 544. The roller 552 ro 

tatably and shiftably mounted on the roller lever 
548 may be pressed against the projections 564 
and 565 of the cam 554 by means of the tension 
spring 556 connected to the extension 558 of this 
roller lever. The lever 548 is loosely and rotat 
ably mounted on the shaft 32 and is rigidly con 
nected to the finger levers 544 by means of a con 
necting rod 550 (Figs. 1, 2, 4, 6, 7, 9, and 10). 
Thus, when the roller 552 comes in engagement 
with the projections 564 and 565, the fingers 544 
are swung. The roller 552, however, cannot come 
in engagement with the round portion of the cam 
554, because, when the strong Spring 556 lowers 
the roller lever 5á8, its extension 553 at first abuts 
against a rod 562 attached to the machine frame. 
The space thus obtained between the round por 
tion of the can 554 and the roller 552 renders 
possible a shifting of the roller 552 by means of 
the forked lever 560 Without any obstruction by 
the spring 556 at the predetermined moments. 

- Like the forked lever 52 and the forked levers 
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236 and 88 (Figs. 6 and 7) the forked lever 560 is 
keyed to the control rod 34 already mentioned 
above. 
When, after the pressing off of a finished 

stocking blank, the operation of the transfer 
device shall be automatically started for the 
transfer of a new, prefabricated stocking blank 
on to the needles of the machine, the narrowing 
jack lever 7.2b (Figs. 2 and 8) is lifted by a 
button 7 ft) arranged on the narrowing chain 
106. The narrowing jack lever 2b is con 
nected to one end of a link 48, the other end of 
which is connected to a lever 42 rotatably 
mounted on the pivot 743. The lever 742 has a 
forked end engaged with the control rod 34. 
Thus, the narrowing jack lever f2b tends to 
move the control rod 3A in the direction of 
the arrow Q (Fig. 2) when the narrowing jack 
lever is lifted. The narrowing jack lever 7 2t 
is, however, actuated at a moment in which the 
Control rod should not yet be moved. The move 
ment of the control rod must be timed in such a 
manner, that during the period in Which the 
main can shaft makes a full revolution the 
transfer device has sufficient time to bring the 
transfer bar from the supply table to the nee 
dles, to transfer the loops at the proper moment 
to the needles and to move the transfer bar away 
from the needles again. Therefore, means are 
provided by which, On one hand, the control rod 
34 is moved in the direction of the arrow Q only 
at a moment, when the main cam shaft 8, after 
the actuation of the narrowing jack lever 7:2b, 
has been rotated through a certain angle of about 
200 to 300 degrees, and, on the other hand, the 
control rod 34 is returned into its starting posi 
tion in a direction opposite to the direction of 
the arrow Q only at a moment, when, after a 
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feed motion of the narrowing chain, the main 
cam shaft has been rotated through the Sane 
angle of about 200 to 300 degrees. For this pur 
pose, two set collars 44 and 45 (Fig. 2) are 
secured to the control rod 34, and a Spring 46 
is interposed between the forked lever 62 and 
the set collar i48. Furthermore, the flange 522 
is arranged between the round cam 58 and the 
cam 3,6, as pointed out above. Now, When the 
narrowing jack lever 2b causes a movement 
of the forked lever 142, in the first instance the 
spring 46 is compressed, as, at this instance, 
tne flange 22 prevents the roller S4 engaging 
the lever 52 secured to the control rod 34 from 
being shifted, so that the control rod 34 is held li 
in its position by the roller 54. he movement 
of the control rod into the position shown in 
Fig. 2 by the expansion of the Spring 46 takes 
place only -at a moment, When, after a further 
rotation of the cam Shaft 3 through Said Cer 
tain angle, the place 325 of the round cam or 
cam 56 respectively (Fig. 4), has come oppo 
site to the roller 54, so that the latter is no 
longer obstructed by the flange 522. At the 
same time also the place 56 of the cam 554 has 
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been brought into a position opposite to the 
rolier 552. Now, when the control rod 34 is 
moved by means of the spring 46, the rollers 
jii and 532 come in engagement With their 
working cams 5:6 and 354 respectively. At the 
same time, however, the roller 226 (Fig. 6) 
is shifted by means of the forked lever 236, SO 
that it does not cooperate any more With the 
normal working calm 228 (Figs. 3 and 6) but is 
engaged with the additional cam 232 for high 
and low knocking over. Furthermore, at the 
same time the roller 8 (Fig. 7) of the press 
arm it is shifted by means of the forked lever 
88, so that it does not cooperate any more With 
the normal press working cam (FigS. 3 and 7) 
but is engaged with the additional press can 
83. The simultaneous engagement of these two 
additional cams 232 and 84 is necessary, because, 
during the transfer of a prefabricated Stocking 
blank on to the needles, which will be described 
later on, on one hand the knocking-over bits 
must be brought into a position as low as pos 
sible, i. e. into a position lower than the lower 
most position during normal knitting opera 
tions, and on the other hand the needles must 
perform a different press motion than during 
normal knitting and narrowing operations. 
Now, when the rollers 5ii and 552 (Fig. 4) are 
engaged with their cams 5:6 and 554 respectively 
and the can shaft f8 is rotated in the direction 
of the arrow N, at first the Support 5) is SWung 
by the high point 532 of the cam 516 from the 
neutral position shown in Fig. 1 in the direction 
of the arrow R. against the turn table 58. The 
lowermost position of the Support 50 corre 
sponds to the position shown in Figs. 6 and 7. 
Incidentally it may be mentioned, that Figs. 6 
and 7 do not illustrate the gripping of a full 
transfer bar, but the depositing of an empty 
transfer bar. During the Swinging of the slip 
port 56 against the turn table 580, the fingers 
54 are also SWung in the direction of the arrow 
R. (Figs. 11 and 6) by means of the cam portion 
564 (Fig. 4) of the can 554, whereby they cause 
a swinging of the gripping latches 538 about the 
pivot 539, so that the gripping latches engage 
a full transfer bar inserted in a section of the 
turn table 589. During the further rotation of 
the camshaft i8, the support 500 is swung about 
the needle bar shaft 22 in the direction of the 
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arms 506 are behind the needles 48, 

14 
arrow S (Fig. 11), until the pins 572, which 
may be constructed as rollers and are attached 
to the bell-crank levers 586 SWingably mounted 
at 504 abut against the two guiding lugs 570 in 
the position shown in Fig. 9.. Said guiding 
lugs form a part of the guiding bodies 568 
(Figs. 9 and 13) attached to the machine frame 
and provided with two projecting plates. In the 
position shown in Fig. 9, the quills or transfer 
points P of the transfer bar it carried by the 

The pre 
fabricated stocking blank. 800 still hangs. On the 
quills P of the transfer bar, and its leg portion 
802 rests on the trough 826. The needles 48 and 
the knocking-over bits 20 are in lifted position, 
the sinkers 34a, are in a Withdrawn position. 
In order to transfer the stocking blank from the 
transfer points of the transfer bar on to the nee 
dles, at first the needles and the transfer points 
must be moved doWnward, if possible Without 
any mutual displacement. In order to render 
possible this common movement, both guiding 
lugs 5 are arranged in Such a manner that, in 
that particular moment when the pin 572 abuts 
against the guiding lugs in the position shown in 
Fig. 9, the center point of the pivot 504 between 
the arms 506 and the Support 560 is in line with 
the center point of the pivot 52 (Fig. 6) between 
the needle bar 46, 56 and the needle bar arms 54. 
Inasmuch as both the support 508 and the nee 
dle bar arms 5 are arranged on the needle bar 
shaft 22 this pivotal point 22 is common to the 
Support and the needle bar arms. Thus, when, 
during the continued transfer operation, the 
support 500 is swung from the position shown in 
Fig. 9 into the position shown in Fig. 10 and at 
the Same time the needle bar 46 is actuated by 
the needle bar arms 68, a common swinging 
movement of the pivot 594 and the pivot 52 about 
the pivotal point 22 is obtained by means of 
a suitable shape of the Working can 56 for the 
transfer device and the needle bar working cam 
6, the pivot 564 and the pivot 52 remaining in 
alignment. Now, however, the needle bar 48 is 
also actuated by means of the press arm E & 
cooperating with the additional press cam 86. 
In order to conform the movements of the trans 
fer points of the transfer bar to the movements 
thus imparted to the needles 48 of the needle 
bar, the front faces 5 a. of the guide 57 have 
Such a shape, that, during the Swinging of the 
Support 500 from the position shown in Fig. 9 
into the position shown in Fig. 10, the pins 572 
slide along the guides, whereby, they cause a 
Swinging of the arms 566 about the pivots 504 
the Spring 536 thus being put under tension. 
The downward movement of the pins - 52 is 
limited by the shoulders 5 of the bodies 568, 
so that the transfer bar cannot be pulled further 
down than shown in Fig. 10. Owing to the 
downward movement of the transfer points of 
the transfer bar and the needles, the knocking 
Over bits 20 coming below the stocking blank 
must be brought into a position as low as pos 
Sible, and this feature is carried out by means of 
the additional knocking-over can 232, as pointed 
out above. Shortly before the relifting of the 
needles and transfer points of the transfer bar, 
the additional press can presses the needles into 
the grooves of the transfer points. Further 
more, as may be seen from Fig. 10, the sink 
ers 34d, and 34b are brought into the ad 
vanced position above the stocking blank, so 
that during the subsequent parallel raising of 
the needles and transfer points of the transfer 
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bar, the stocking blank is cast off from the trans 
fer points of the transfer bar onto the needles 
and the transfer bar T becomes empty. There 
upon, the support 50i is swung away from the 
needles about the needle bar shaft 22 and is 
brought into the position shown in FigS. 4, 6 and 
7 for the deposit of the empty transfer bar on 
to the turn table. The gripping latches are 
again opened by the fingers 54 now actuated by 
the can portion 565 (Fig. 4), and the Support 
500 is returned into the neutral position shown 
in Fig. il after the deposit of the empty transfer 
bar. Shortly before the return of the support 
into the neutral position the narrowing chain 
06 has been advanced by One link, and the 

button 10 has been disengaged from the narrow 
ing jack lever 7 2b. The spring 736 (Fig. 2) 
connected to the narrowing jack lever 7? 2b, how 
ever, cannot return the control rod 33 at the 
moment, as the flange 522 prevents a shifting 
of the roller 5 engaging the lever 528 secured 
to the control rod $4. Only when, after a fur 
ther rotation of the can shaft 8 through a 
certain angle of about 200 to 300 degrees, the 
recess 524 comes in front of the roller 54, the 
Spring 36 can return, through the medium of 
the linkage i2b, 30, 742, 744, the control rod 
36 into its starting position in a direction oppo 
Site to the direction of the arrow Q. During 
this return movement, the control rod 34, by 
means of the forked levers 236, 88, 520 and 560 
secured thereto, disengages the rollers 226 and 
T8 from the additional cams 232 and 84 and 
engages Said rollers With the normal Working 
cams 223 and 88, disengages the roller 54 from 
the Working cam. 56 and engages same With the 
round calm 58, and moves the roller 552 outside 
the ZOne of operation of the cam 554. 
In the foregoing paragraphs the automatic 

transfer of a prefabricated stocking blank on to the 
needles of the knitting machine has been described. 
NoW, the device will be described by means of 
which the automatic removal of the finished and 
pressed-off fabric may be carried out, thus ren 
dering the uninterrupted operation of the knit 
ting machine possible. In addition to the device 
for the automatic arresting of the thread car 
riers by means of the stop lever 398a (Fig. 8), 
(as fully described in my co-pending parent ap 
plication Ser. it297,829 filed October 4, 1939) 
which results in a pressing off of the fabric, the 
knitting machine has also a device for clamping 
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and cutting the threads, whereby the pressed off 
fabric is separated from the thread coming from 
the thread carrier. Figs. 2 and 24 show the two 
clamping- and cutting devices, one on each side of 
the needle section, while Fig. 14 shows only the 
right hand cutting device in front view and en 
larged. On each side of the needle section a 
block 492 is adjustably arranged on the sinker 
head 32 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 38 is and 405 (Figs. 16, 17 and 
21) arranged above each other. In each of these 
tracks an abutment 40 and 45 respectively is 
arranged. The thread clamp 498 having a hook on 
its end is slidably arranged in the track 04, while 
the knife it provided with a hook is slidably 
arranged in longitudinal direction in the track 
495. When according to Fig. 16 the thread clamp 
and the knife are in a position projecting fron 
the block 402 for catching a thread, the knife 
projects further toward the center of the section, 
so that upon return movement of the thread 
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16 
clamp and the knife in the direction of the air 
rows shown in Fig. 16 at first the clamp grips 
the thread and clamps same against tie abutment 
4; and then the knife becomes active. As 
shown in Fig. 19, all parts of the thread clamp 
48 are round in order to prevent a cutting of 
the thread by the camp, whereas the knife (i. 
has sharp edges. According to Figs. 14 and 24, 
the rod-like end of the knife is adjustably at 
tached to the link 22 by means of the clamping 
pieces 429 and 42. The link 22 is guided in the 
U-piece 424 and is pivoted to the ever 439 at 
43. The lever 438 is swing ably mounted on the 
knitting machine at 432. The rod-like end of the 
thread clamp 498 is, however, loosely and slidably 
arranged in suitable bores of the clamping pieces 
426 and 62 f. A body 426 is secured to the thread 
clamp 8 between the two claimping pieces 42) 
and 82 f, and a spring 628 is interposed between 
this body 426 and the clamping piece 42). When 
the lever 43) is in the position shown in Fig. 14 
by dash and dot lines, the hook of the thread 
clamp 98 is nearer to the block 402 than the hock 
of the knife is as already described above and 
shown in Fig. 16. Now, when the lever 438 is 
Swung in the direction of the arrow S, at first 
the hook of the clamp 98 abuts against its 
abutment 4 0 (Figs. 17, 20 and 18), whereby the 
thread gripped by the clamp is clamped, . Now 
the thread claimp is arrested, and a relative move. 
rent occurs between the lever 30 and the thread 
clamp sliding in the bores of the clanping pieces 
42 and 42, when the movement of the lever 43 
is continued, whereby the Spring 28 is com 
pressed, so that the thread is tightly held in the 
clamp. During the continuation of the movement 
of the lever 433 the hook of the knife & 4 is also 
drawn into the block 432, whereby, as shown in 
Fig. 19, the thread is severed near the sinkers. 
The movements of the lever 43 are transmitted 
to the thread-cutting and thread-clamping de 
Vice on the opposite side of the Section by means 
of the linkage 648, 632 (Figs. 2, 5, 14 and 24) con 
nected to the ever 63 at 3:. A stop latch 444, 
which is secured to a shaft 346 journalled in the 
machine frame and is normally engaged with the 
lower side of an extension 334 of the lever 430, 
normally holds the lever 433 in the position shown 
in Figs. 14 and 24, in which the clamp and the 
knife are in Withdrawn position. 
When, according to Fig. 14, a prefabricated 

stocking blank has been transferred to the nee 
dies 48, the thread clamp 48 still holds the end 
cf the thread used in the previous cycle of oper 
tion, said end now being the beginning portion 

439 of the thread. The dash and dot line 82 
shown in Fig. 14 in the high heel portion 804 
shall represent the last course 82 of the high 
heel as shown in full lines in Fig. 15, which, dur 
ing the transfer by the transfer device, has been 
transferred to the needles. 38 with the first 
course of the sole. Several courses, for example 
the three courses 8.f5 of the heel tab 86, are 
knitted onto this last high heel course 82, while 
the beginning portion 403 of the thread is held 
in the clamp, and, at the same time, the loops of 
the first sole course are transferred by means of 
the sole transfer fingers 23Sa and 238b by one or 
two needles toward the outside and are inter 
knitted with the heel. As shown in FigS. 14 and 
15, the thread clamp still holds the beginning 
portion of the thread during the knitting of the 
first courses. Now, when, after the knitting of 
the first courses, the thread carrier has been 
moved into the position shown by dash and dot 
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lines in Fig. 14, a button 70 on the pattern chain 
96 (Figs. 2, 7 and 24) lifts the narrowing jack 

lever 72a, which swings the stop latch 444 by 
means of the rod 738 from the position shown in 
Fig. 14, by solid lines into the position shown by 
dash and dot lines. Thus, the roller 436 of the 
extension 34 may engage the thread-cutting 
can A38 (Figs. 3, 5, 14 and 24). According to 
Fig. 5, at this moment the can is in Such a po 
sition that the roller 436 of the extension 434 
engages the round portion of the cam 438. Now, 
when the rotation of the cam in the direction of 
the arrow W is continued, the roller 436 comes in 
engagement with the recess 63 of the cam 438, So 
that the lever 30 (Fig. 14) is SWung into the po 
sition shown by dash and dot lines and the 
thread clamp 408 is moved toward the center. 
Thus, the beginning portion of the thread 409 
is released and is disengaged from the clamp. 
The knife is also moved toward the center, but 
it cannot catch a thread, as each of the two 
thread carriers is in its innermost end position, 
as shown by the dash and dot lines. AS SOOn as 
the roller 436, during the further rotation of the 
cam 38, is disengaged from the recess 63 and co 
operates with the adjoining round portion of the 
can 438, the clamp and the knife are again with 
drawn without, however, cutting a thread. 
Thereupon, when the cam 438 is again in the po 
sition shown in Fig. 5, the latch 444 (Fig. 14) is 
again engaged with the lower side of the exten 
sion 434 by means of the rod 738 and locks the 
lever 430 in the position shown by solid lines. 
Now, the knitting of the heel tab 86 and the in 
terknitting of the sole portion 808 with the heel 
tab may be carried out in usual manner. As 
Soon as the ravel courses 82 (Fig. 23) are fin 
ished, the thread carriers 0.8d, 08b are arrest 
ed in the position shown in Fig. 16 by solid lines. 
This arresting of the thread carriers 108a, 0.8b 
is carried out by means of the stop levers 396a, 
395 b controlled by the narrowing jack lever 72d 
through the medium of the thread carrier spin 
dle 30, as described in my co-pending parent ap 
plication Ser. #297,829 filed Oct. 4, 1939. Fur 
thermore, the narrowing jack lever 72a is again 
actuated so that the latch 444 is again 
brought into the position shown in Fig. 14 by 
dash and dot lines and the thread clamp 408 
and the knife 44 are again moved into the po 
sition shown in Fig. 16. Now, however, the clamp 
and the knife may catch the thread, as now, On 
both sides of the section, the thread carriers 
G8a, 08b are directly in front of them. Now, 
when the clamp 408 and the knife 4f 4 are again 
withdrawn in the direction of the arrows shown 
in Fig. 16, at first the clamp 408 clamps the 
thread against the abutment 40 as shown in 
Figs. 17 and 18, whereupon, according to Fig. 19, 
the knife Sewers the thread between the clamp 
and the finished fabric. Thus, the fabric is au 
tomatically pressed off and falls from the 
trough 826 (Figs. 2 and 4) into the container 
825; the fabric has the form shown in Fig. 23, 
the short ends 82 of the thread hanging on the 
ravel courses. On each side of the section the 
thread clamp 48 still clamps the end 409 of the 
thread protruding from the respective thread 
carrier and is held in its clamping position by the 
latch 444 again contacting the lower side of the 
extension 434. As soon as a new prefabricated 
Stocking blank has been transferred to the nee 
dles by the transfer device, at first several loop 
courses 85 are again knitted on to the high heel 
portion 804 and are simultaneously interknitted 
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18 
with the sole portion 808, as described above, the 
end of the thread which is now the beginning 
portion 409 of the thread, being not released by 
the clamp 408. The releasing of the beginning 
portion of the thread takes place only after the 
knitting of these first loop courses as described 
above. If desired, however, the beginning por 
tion 49 of the thread could be released already 
after only one loop course has been knitted or 
even after only a few new loops have been 
formed. 
As described in my co-pending parent applica 

tion Ser. #297,829 filed Oct. 4, 1939, the thread 
carriers are moved in such a manner that, When 
laying threads, they move either toward each 
other from the outside toward the center Or away 
from each other from the center to the Outside. 
Therefore, at the end of a stroke, the thread. 
carriers are either at the inner portion or at the 
Outer portion of each half of the section. The 
feature, that the thread carriers in both halves of 
the Section are at the Sane time at the Outer por 
tion thereof, renders possible a simultaneous cut 
ting of the threads by means of the two cutting 
devices on both sides of the section. When the 
thread clamping devices and the thread cutting 
devices are actuated, the thread carriers are in 
their normal outer Working end position, the 
sinkers 34a, 34b and the dividers 36a, 365 are 
in their withdrawn position, and the needles 48 
are in the knocking-OVer position, as ShoWn in 
Fig. 20. 
AS described above, the gripping of a full trans 

fer bar, the transferring of the stocking blank 
to the needles and the returning of the empty 
transfer bar to the turn table by means of the 
transfer device, shall take place during a single 
revolution of the camshaft 8. In consideration 
of the required exact guiding of the transfer 
points of the transfer bar and the needles, and 
in consideration of the large masses to be noved, 
it would be impractical to have the knitting ma 
chine operate, during the transferring, at the 
normal relatively high operating speed. There 
fore, during this transferring, preferably, how 
ever, already shortly before the operation of the 
thread-cutting device, the above described high 
Speed notor 650 is disconnected from the electric 
circuit and the IOW-Speed motor 652 is connected 
With the electric circuit by means of the double 
pole magnetic SWitch or change-Over SWitch 66 
(Figs. 2 and 27). The change-over switch 668 
is actuated by means of the narrowing jack lever 
f2g controlled by a button 70 on the pattern 

chain 706. When the jack lever 7 f2g is lifted by 
a, button 70, an arm 766 connected with the jack 
ever depresses the limit SWitch 6A, so that the 
pole of the change-over switch 668 is reversed 
and, now, the electric current is supplied to the 
oW-Speed moter 652. Preferably, the low-speed 
motor remains in operation until, after the trans 
fer of a new prefabricated stocking blank, the 
first courses 3:5 (Fig. 15) have been knitted on 
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to the high heel and inter-knitted with the sole 
5 and the thread has been released by the thread 
clamp 408. Thereupon, the change-over switch 
668 is again actuated by the narrowing jack lever 
2g and limit switch 674, so that now, the elec 

tric, current is Supplied to the high-speed motor 
650 and the knitting machine is driven at high 
Speed for the knitting operation. 
The Operation of the knitting machine is as foll 

OWS: 
At first, if necessary, the pattern chain 06 

which is advanced by the push cam 32 mounted 
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en the inain cam shaft, may be brought into its 
proper starting position by means of the hand 
wheel 688 (Figs. 1 and 2). The handwheel 688 is 
secured to the spindle 2 carrying the pinion 686 
Ineshing with the gear 682 (Figs. 3 and 5), which, 
in turn, is operatively connected with the can 
shaft 8. Furthermore, several transfer bars T 
carrying prefabricated stocking blanks are in 
Serted into several sections of the turn table, 56. 
The turn table is swung into the position show in 
in Fig. 1 and is held in its operative position by 
the screw 83 and is adjusted by hand in. Such a 
manner that the first transfer bar is in front of 
the transfer device. Then the operation of the 
knitting machine is started by means of the hand 
switch 672. The change-over Switch 668 is in 
such a position, that the low-speed motor 652 is 
fed with current and drives the cam shaft f8. 
Now, the first button of the pattern chain 706 
lifts the narrowing jack lever 72b, so that the 
control rod 34 engages the rollers 226 and 8 of 
the knocking-over roller lever 22 and the press 
arm 74 with the additional cans 232, and 8A and 
also starts the operation of the transfer device 
248. Now, the transfer device transfers the pre 
fabricated stocking blank on to the needles of the 
knitting machine. As soon as-the stocking blank 
has been transferred on to the needles, the thread 
carriers are rendered active and are moved to 
Ward each other from: the outside toward the 
center. Thus, the thread carriers lay the first 
thread, while at the Same time the transfer de 
vice returns the now empty transfer bar into 
the respective section of the turn table. The 
transfer device returns into its neutral position, 
in Which it remains, as, after the advancement of 
the pattern chain already carried out at this mo 
ment, the narrowing jack lever 72b is returned 
into its resting position and in turn returns the 
control rod 34, Thus, the rollers 226 and 78 have 
also been moved away from the additional cans 
232 and 84, so that the operation of the knitting 
machine may take place in normal manner. The 
narrowing chain 726 is-advanced after every com 
pletion of a loop course as well as after every nar 
rowing operation, and when the first loop courses 
of the heel tabs have been knitted on to the high 
heel portions and interknitted with the sole por 
tions, on one hand the thread clamps 498 are 
actuated by the narrowing jack lever 72d and are 
temporarily brought into opening position, and 
on the other hand the change-over switch 668 is 
actuated by the narrowing jack lever T2g, so that 
the low-speed motor 652 is switched off and the 
high-speed motor 650 is switched on for the per 
formance of the knitting operations by the knit 
ting machine. Already after the return of the 
transfer device into its neutral position, the nar 
towing jack lever 112 f is actuated by a button of 
the narrowing chain, so that the stop pawl 596 is 
disengaged from the stop 602 of the turn table 580. 
Thereupon, the turn table is advanced at reg 
ular intervals until the next section. With a ful 
transfer bar has been brought into a position in 
front of the transfer device and stopped in this 
position: The operator may remove the empty 
transfer bar from the turn table and may insert 
a new, full transfer bar into an empty section of 
the turn table. The turn table is arrested prior 
to the termination of the knitting of the heel tabs. 
When the heel tabs are finished, a button. On the 
narrowing chain actuates the narrowing jack 
lever 7.2e, which causes the knitting of a loose 
course. Now the ravel courses are knitted and, 
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ravel courses, the change-over switch 668 is re 
set by means of the narrowing jack lever Tl2g, so 
that the low-speed motor 652 is again started. 
After the last loop courses of the ravel courses 
have been knitted, the stop levers 396a, 395 b are 
released upon the last advancement of the thread 
carrier spindle 36, so that the thread carriers are 
arrested. Furthermore, the thread cutting device 
is again actuated by the narrowing jack lever 

2a, so that the thread clamp grips the thread 
and the knife severs the thread. Thus the fabric 
is automatically pressed off and falls into the 
container 825 by its own weight. The thread 
clamp holds the thread protruding from the 
thread-carrier. Thereupon the transfer device is 
again. Operated and transfers a new, prefabricated 
stocking blank from the turn table to the needles, 
So that a new cycle of operation begins. The knit 
ting machine, therefore, operates without inter 
uption. Obviously, the knitting machine is au 
toimatically operated at low speed substantially 
during. the transferring and clamping and cut 
ting operations, and at high speed substantially 
during the knitting operations proper. 
The drawings show a knitting machine having 

only one needle Section, in which only one stock 
ing blank is topped on to the needles for a cycle 
of Operations. Of course, a knitting machine 
could be mall factured, which has several sec 
tions, on the needles of which several stocking 
blanks may be simultaneously topped on by means 
of. One or more transfer devices. 
Whereas in the description and drawings, the 

present invention has been described in connec 
tion with a heeling machine, of course, the inven 
tion ray also be applied to different knitting-ma 
chiraes and to the production of other fabrics than 
stockings. Furthermore, the application of the 
automatic means for changing the speed of opera 
tion of a knitting machine is not limited to knit 
ting machines being equipped with both a trans 
fer device and a thread clamping- and cutting 
device. The automatic speed changing means 
Inay also be arranged on knitting machines hav 
ing only one of said two devices. Moreover, the 
automatic means for changing the speed of oper 
ation of a knitting machine may be applied to 
knitting machines of any type, which have neither 
a transfer device nor a thread clamping- and cut 
ting device; knitting machines equipped with the 
automatic speed changing means according to this 
invention may be automatically operated at high 
Speed or low speed in accordance with the re 
Guirements of certain operations to be performed 
by certain mechanisms of the knitting machine 
during the mariufacture of a fabric or a plulrality 
of fabrics. 

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 knitting machine comprising: a knitting 

mechanism for performing knitting operations, 
at least one additional mechanism for perform 
ing a Special operation, a main can shaft, pat 
tern control means driven by said main camshaft, 
said main camshaft being arranged to drive said 
knitting mechanism and said additional mech 
anism during predetermined periods in depend 
ence on the control by said pattern control means, 
a high-speed motor connected to rotate said main 
camshaft at a relatively high speed, a low-speed 
motor connected to rotate said main camshaft at 

shortly before the knitting of the last rows of the 75 a relatively low speed, a free wheel coupling ar 
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ranged in the connections between the low-speed 
motor and the main can shaft so that the low 
speed motor may rotate the main cam shaft but 
may not be driven by the main cam shaft when 
the latter is rotated by the high-speed motor, and 
switching means controlled by said pattern con 
trol means, said switching means being arranged 
for causing alternate rotations of the main can 
shaft by the high-speed motor and by the low 
speed motor during predetermined periods 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 rotation of the 
main cam shaft by the high-speed motor sub 
stantially during the period of the drive of the 
knitting mechanism by the main cam Shaft, and 
for causing a rotation of the main cam shaft by 
the low-speed motor substantially during the pe 
riod of the drive of the additional mechanism 
by the main cam shaft. 

2. In a knitting machine as claimed in claim 1, 
said pattern control means being capable of being 
set for causing a rotation of the main cam shaft 
by the high-speed motor during the greatest por 
tion of the period of the drive of the knitting 
mechanism by the main can shaft, and for 
causing a rotation of the main cam shaft by the 
low-speed motor substantially during the period 
of the drive of the additional mechanism by the 
main camshaft and at the beginning of the period 
of the drive of the knitting mechanism by the 
main cam shaft. 

3. In a knitting machine as claimed in claim 1, 
said pattern control means being capable of being 
set for causing a rotation of the main can shaft 
by the high-speed motor during the greatest por 
tion of the period of the drive of the knitting 
mechanism by the main can shaft, and for calls 
ing a rotation of the main cam shaft by the low 
Speed motor substantially during the period of 
the drive of the additional mechanism by the main 
cam shaft and at the end of the period of the 
drive of the knitting mechanism by the main 
camshaft. 

4. In a knitting machine as claimed in claim 1, 
said pattern control means being capable of be 
ing set for causing a rotation of the main cam 
shaft by the high-speed motor during the great 
est portion of the period of the drive of the knit 
ting mechanism by the main cam shaft, and for 
causing a rotation of the main can shaft by the 
low-speed motor at the end of the period of the 
drive of the knitting mechanism by the main cam 
shaft, during the period of the drive of the addi 
tional mechanism by the main cam shaft, and 
at the beginning of the period of the drive of the 
knitting mechanism by the main cam shaft. 

5. In a knitting machine as claimed in claim i, 
said Switching means being capable of a substan 
tially simultaneous energizing of the high-speed 
motor and deenergizing of the low-speed motor 
for a rotation of the main camshaft, by the high 
Speed motor, and said switching means being 
capable of a Substantially simultaneous energizing 
of the low-speed motor and deenergizing of the 
high-speed motor for a rotation of the main cam 
shaft by the low-speed motor. 

6. In a knitting machine as claimed in claim 1, 
said switching means including a double-pole 
magnetic SWitch, and a limit switch, the poles of 
said double-pole magnetic switch being electri 
cally connected with said high-speed motor and 
with said low-speed motor for connecting one of 
said motors with an electric source in a first posi 
tion of said double-pole switch and for connect 
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ing the other motor with said electric source in 
a Second position of said double-pole SWitch, said 
limit switch being controlled by the pattern con 
trol means and being electrically connected with 
said double-pole magnetic switch for an alter 
nate movement of the latter into the first position 
and into the second position in dependence on the 
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Control of the limit SWitch by the pattern control 
63S - 

7. A knitting machine comprising: a knitting 
mechanism for performing knitting operations, a 
transfer device for transferring prefabricated 
fabric blanks onto the needles of the knitting ima 
Chine, a main can shaft, pattern control means 
driven by said main cam shaft, said main cam 
shaft being arranged to drive said knitting mech 
anism and said transfer device during predeter 
mined periods in dependence on the control by 
Said pattern Control means, a high-speed motor 
Connected to rotate said main camshaft at a rel 
atively high speed, a low-speed motor connected 
to rotate said main camshaft at a relatively low 
Speed, a free wheel coupling arranged in the 
connections between the low-speed motor and the 
main can shaft, so that the low-speed motor may 
rotate the main camshaft but may not be driven 
by the main camshaft when the latter is rotated 
by the high-speed motor, and switching means 
controlled by said pattern control means, said 
Switching means being arranged for causing al 
ternate rotations of the main cam shaft by the 
high-Speed motor and by the low-speed motor 
during predetermined periods in dependence on 
the control by said pattern control means, and 
Said pattern control means being capable of being 
Set for causing a rotation of the main camshaft 
by the high-speed motor substantially during the 
period of the drive of the knitting mechanism by 
the main can shaft, and for causing a rotation of 
the main camshaft by the low-speed motor sub 
stantially during the period of the drive of the 
transfer device by the main can shaft. 

8. A knitting machine comprising: a knitting 
mechanism for performing knitting operations, a 
thread clamping and cutting device for cutting 
threads, a main cam shaft, pattern control means 
driven by said main camshaft, said main cam 
shaft being arranged to drive said knitting mech 
anism and said thread clamping and cutting de 
vice during predetermined periods in dependence 
on the control by said pattern control means, a 
high-Speed motor connected to rotate said main 
can shaft at a relatively high speed, a low-speed 
motor connected to rotate said main can shaft 
at a relatively low speed, a free wheel coupling 
arranged in the connections between the low 
Speed motor and the main cam shaft so that the 
low-Speed motor may rotate the main cam shaft 
but may not be driven by the main cam shaft 
when the latter is rotated by the high-speed mo 
tor, and switching means controlled by said pat 
tern Control means, said SWitching means being 
arranged for causing alternate rotations of the 
main cam shaft by the high-speed motor and by 
the low-speed motor during predetermined pe 
riods in dependence on the control by said pat 
tern control means, and said pattern control 
means being capable of being set for causing a ro 
tation of the main cam shaft by the high-speed 
motor Substantially during the period of the 
drive of the knitting mechanism by the main cam 
shaft, and for causing a rotation of the main cam 
shaft by the low-speed motor substantially dur 
ing the period of the drive of the thread clamping 
and cutting device by the main camshaft. 
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9. A knitting machine comprising: a knitting 
mechanism for performing knitting operations, 
a transfer device. for transferring prefabricated 
fabric blanks onto the needles of the knitting ma 
chine, a thread clamping and cutting device for 
cutting threads, a main camshaft, pattern control 
means driven by said main camshaft, said main 
can shaft being arranged to drive said knitting 
naechanism and said transfer device and said 
thread clamping and cutting device during prede 
termined periods in dependence on the control by 
said pattern control means, a high-speed motor 
connected to rotate said main cam shaft at a 
relatively high speed, a low-speed motor con 
nected to rotate said main can shaft at a rela 
tively low speed, a free wheel coupling arranged 
in the connections between the low-speed motor 
and the nain camshaft, so that the low-speed 
motor may rotate the main camshaft but may not 
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be driven by the main can shaft when the latter 
is rotated by the high-speed notor, and Switching 
Imeans controlled by said pattern control means, 
Said Switching means being arranged for causing 
alternate rotations of the main camshaft by the 
high-speed motor and by the low-speed motor 
during predetermined periods in dependence on 
the control by said pattern control means, and 
said pattern control means being capable of be 
ing Set for causing a rotation of the main can 
shaft by the high-speed motor substantially dur 
ing the period of the drive of the knitting mech 
anism by the main cam shaft, and for causing a 
rotation of the main camshaft by the low-speed 

5 motor substantially during the period of the drive 
of the transfer device and of the thread claimping 
and cutting device by the imain can Shaft. 
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