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Fritz Lambach, Tenafly, N.J., assignor to Robert Reiner, 
Inc., Weehawken, N.J. 

Application October 8, 1952, Serial No. 313,698 
8 Claims. (Cl. 66-96) 

This invention relates to knitting machines, and more 
particularly to straight bar knitting machines. 
An object of the invention is to provide a welt-rod 

releasing mechanism by means of which the welt-rod may 
be automatically released at any selected time interval, 
so that a welt of any desired length may be knitted. 
Another object of the invention is to provide a straight 

bar knitting machine with a fully automatic welt-turning 
device wherein the release of the welt-rod and the welt 
turn itself take place automatically. 
A further object of the invention is to provide a 

straight bar knitting machine with automatic take-up 
means by means of which the tension applied to the 
fabric may be automatically reduced to a pre-set value 
during the performance of the welt-turn. 

Another object of the invention is to improve on the 
art of straight bar knitting machines as now ordinarily 
made. 

ther objects and structural details of the invention 
will be apparent from the following description when 
read in conjunction with the accompanying drawings 
forning part of this specification, wherein: 

Fig. 1 is a somewhat diagrammatical front elevational 
view of a straight bar knitting machine according to the 
invention, wherein only those parts are shown which 
are necessary for the understanding of the invention, 

Fig. 2 is a vertical sectional view taken on line 2-2 
of Fig. 1, 

Fig. 2a is an elevational view of a detail of the actu 
ating mechanism for actuating the welt-bar, 

Fig. 3 is a top elevational view illustrating the welt 
turn mechanism, welt-rod releasing mechanism and take 
up mechanism of a section of the knitting machine, 

Fig. 4 is a front elevational view of 
shown in Fig. 3, 

Fig. 5 is a sectional view taken on line 5-5 of Fig. 1, 
Fig. 6 is an illustration of the mechanism shown in 

Fig. 5, however on a somewhat enlarged scale, 
Figs. 7 and 8 are illustrations of the same mechanism 

as shown in Fig. 6, the members of said mechanism, 
however, are in different positions, 

Figs. 9-11 are fragmentary elevational views illus 
trating the welt-rod holding and releasing mechanism 
in various positions, 

Fig. 12 is a sectional view taken on line 12-12 of 
Fig. 1, said Fig. 12 illustrating a take-up drive associated 
with a take-up reel of a section of the knitting machine, 

Fig. 13 is a view of a detail of the take-up drive shown 
in Fig. 12, and 

Fig. 14 is a sectional view taken on line 14-14 of 
Fig. 1, said Fig. 14 illustrating an automatic control for 
locking and releasing the take-up device. 

Referring now to Figs. 1 and 2, 30 generally indicates 
the frame of a two-section straight bar knitting machine. 
A motor 32 mounted on a bracket 34 carried by the 
frame 33 of the knitting machine is connected through 
a train of gears 36 with the main camshaft 38 rotatably 
arranged in suitable bearings of the frame of the ma 
chine. 40 generally indicates a pattern chain carrying a 
section of buttons 42 for the control of certain mecha 
nisms of the knitting machine. During the operation of 
the machine, the pattern chain is intermittently advanced 

the mechanism. 
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in a manner known per se by any suitable mechanism 
actuated by a cam keyed to the main cam shaft 38. 
Each row of buttons 42 mounted on the pattern chain 

46 in a predetermined manner is arranged for coopera 
tion with a swingable spring loaded jack 44a, 44b . . . 
44m, of a series of jacks. Each jack is connected through 
wires, levers and rods with a controlling mechanism of 
the knitting machine. 

According to Figs. 2 and 2a, a wire 46 secured to a 
jack 44i is pivotally connected with th lower end of a 
lever 48 secured to the left hand end (as viewed in 
Fig. 2) of a rod 50 rockably mounted in bearings 52 
(see Figs. 2 and 2a) secured to the frame of the ma 
chine. A lever 54 (see Fig. 2a) secured at its lower end 
to the right hand end of the rockable rod 50 is pivotally 
connected at its upper end with one end of a wire 56. 
The other end of said wire 56 is pivotally connected 
with one arm of a controlling element or controlling 
latch 69 Swingably mounted on a pivot 62 projecting up 
wardly from the base 64 of a block 66 being substantially 

Said block 66 swingably 
mounted on a shaft 68 carries an adjustable stop screw 
72 capable of cooperation with a shaft 74 of the ma 
chine. A spring 76 stretched between a downward ex 
tension 78 of said block 66 and a stationary point 80 of 
the machine tends to urge said stop screw 72 against 
said shaft 74, whereby the block 66 is held in a substan 
tially horizontal position. 

- Furthermore, a double-armed spring loaded follower 
82 carrying a roller 84 is swingably mounted on the shaft 
68 between the side walls of the U-shaped block 66. The 
roller 84 of the cam follower 82 cooperates with a cam 
83 keyed to the main camshaft 38. 

During the operation of the machine the arm 90 of the 
cam follower 82 may freely rock within the U-shaped 
block 65 held in its position by the spring 76, in accord 
ance with the shape of the cam 88 enegaged with the 
roller 34 of the follower 82, as long as the controlling 
element or latch 60 is in an inactive position out of align 
ment with the end of the arm. As soon as, however, the 
rod 50 is rocked in the direction of the arrow A owing 
to an actuation of the spring loaded jack 44i by a button 
on the pattern chain 40, the lever 54 connected to said 
rod 50 causes a swinging of the controlling element 60 
about its pivot 62 into an active position wherein its up 
ward extension 92 is in register with the end of the arm 
90 of the cam follower 82. As soon as said controlling 
element 68 is thus brought into said active position, the 
next downward rocking of the arm 9) of the cam fol 
lower 82 caused by the rise on the cam 88 results in a 
swinging of the block 66 against the action of the spring 
76 in counter-clockwise direction, as viewed in Fig. 2a. 
When the can follower 82 returns into the position 

shown in Fig. 2a and consequently the arm 90 of said 
cam follower 82 is lifted, the block 66 may follow said 
movement of the arm 90 in clockwise direction by the ac 
tion of the spring 76 until the stop screw 72 hits against 
the shaft 74. Now, when the rod 50 is rocked in the di 
rection of the arrow B owing to a disengagement of the 
button on the advancing pattern chain from the spring 
loaded jack 44i connected with the rod 50, the lever 54 is 
returned into its original position, whereby the controlling 
element 60 is returned into its inactive position wherein 
its upward extension 92 is out of the path of the end of 
the arm 90 of the cam follower 82 so that the latter may 
again freely rock without influence on the block 66. 
The downward extensions 78 of the said block 66 is piv 

otally connected at 96 with one end of a rod 98, the 
other end of which is pivotally connected at 100 with an 
arm 102 to a rotatable shaft 104. Two parts of welt-bar 
pushing elements 106 are secured to said shaft 104 for a 
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purpose-to-bes described hereinafter. It will be readily 
understood that an oscillation of-the-block-66-of-the-camr 
follower 82 in the manner-described above: causes an 
oscillation of the pushing elements 106. m 

In a similar manner another-jack 44f. (see-Fig. 2) 5 
connected through-wires, rods and levers-47, 49, 51, 55 
with the controllingelement or controlling latch 6i swing: 
ably, mounted in a block 67: rockably arranged on the 
shaft 68. Aspring 77 stretched;between a downward ex 
tension,79 of the block.67 and as stationary point 81 of 
the machine-tends to... urges the block '67 into the posi 
tion shown in Fig. 2 wherein its stop-screw. 73 abuts' 
againstans abutment 75 of the machine. Depending on. 
the position of the controlling element or latch 6f rela 

O 

tive to the end of the arm:91; of a spring-loaded cam föl. 5 
lower;83 carryingatroller 85 cooperating with a cam 89 
keyed to the main camshaft:38; said came follower -83. 
either freely rocks within the block:67 or causes a rock 
ings of the latter:through-the medium-of-the-controlling 
latch;61. The downward; extension-79; of the block 6 
is piyotally connected at 97 with one end of the-rod 99; 
the other-end:of, which is:pivoted at 101-to-an arm 103. 
secured; to a shaft 400 journalled in-suitable-bearings of 
the frame; of: the machines. . 25 

- Aspair of swingable supporting members 402 is secured 
to said shaft:400 in each section of the machine. As will 
be described laterion:said:swingable:supporting members: 
402 constitute; elements of the-welt-turning device, gen 
erally indicated by 404. As will be-readily understood; 
anioscillation of the blocks 67 by the:cam follower-83 in: 
the manner described above causes an upward and downs 
ward rocking of said supporting members 402 
Asbest shown in Figs...1 and 2, a control shaft:08 is 

rotatably meuated in suitable: bearings of the frame 30 of 35 
the machine: Asseries...of controlling:cans sis' rigidly 
connected with said:control shaft: Each controlling cam. 
is used for the control of:a::certain mechanism: of the . . 
machines. The drawingsillustrate; only:four of said icon 
trolling cams, i.e. the controlling cam:110 (see: Figs; 1. 
and 14), the controlling cam 111: (see: Figs: 1. and 2) and is 
the controlling can 112 (see: Figs. 1 and 2) and con-...- 
trolling cam 113 (see: Fig.1). The control shaft 108 is a 
intermittently advanced: through the medium of a ratchet 
wheel-mechanism 114;which is actuated by a connecting 
rod 116 connected with a U-shaped block (not shown). 
of a latch controlled;actuating drive of the type-described: 
above. For example: theiscontrolling-elenaent' or const 
trolling latch of this actuating drive:could be-controlled 
by the pattern-chain 40 through the jack 44m - 
The controlling cam: 1103 (see: Figs. 1 and 214) coop 

erates with:a: spring loadedicam follower; 118 swingably: 
mounted on a shaft:120: Saidicam follower: 118 is piv 
otally connected with the lower end of as connecting rod. 
122, the upper-end of which is pivoted at 124;to-one arm 
of a bell cranklever swingably: mounted on a stud. 128 . 
carried by the frame of the machine: The other: arm of 
said bell crank lever, 126, is pivotally connected at 130 
with one end of the rod, 132. The other end of said:rodi. 
132 being bent is in slidable engagement with a slot 134-60 
of a locking, latch: 136:swingably mounted on a station 
ary part of the machine at 138:1. A tension:spring 149: 
stretched between the locking latch;136 and a stationary. 
portion of the machine frame: tends to urge the hook of 
the-latch;136 into engagement, with a notch: 142 of: a 65 
collar. 144 rigidly connected with: a-locking shaft 146&. 
rotatably mounted in suitable bearings of the frame-of-the 
machine, when the linkage 18, 122, 126,132 is in the . 
position shown in full lines:... As soonsas, upon-an-advanc 
ing of the control shaft:108; the high portion of the con- 70 
trolling cams: 10 comes into; engagementa with...the-cam 
follower.118, the latter is brought into the position 118 
shown in dash; and dot lines; - whereby, the bell crank'. 
lever 126 is brought into the dash and dot-line position 
126 and, consequently, the locking-latch-136 is swung 75 

30 

55 

81 
s - 45. - - - - - - - - 

against the action of the spring 140 into the releasing 
position-136-wherein its hook is disengaged from the notch 
142 of the collar 144. Such a disengagement of the lock 
ing latch 136 from the notch 142 of the collar 144 re 
sults in a release of the lockingshaft 146 for a purpose to 
be described hereinafter. When, after several inter 
mittent...advancing: movements of the control-shaft 108, 
the cam follower 118-comes again intocengagement with: 
the dwell of the controlling cam:110, theinkage 118, 122, 
126, 132, is returned into the position shown sinfull-lines 
in Fig. 14. If at this time the round portion of the collar 
144 should be opposite the hook of the locking latch 136, 
so that the latter cannot come immediately, into engage 
ment with themetch 42, the spring 140 will urge the lock 
ing latch 136 against the collar. 144 and the bent portion of 
the rod-132 may slide into the slot 134. As soon as the 
notch 142 will come opposite to the hook of the locking. 
latch;136, owing to a rotation of the locking shaft 146, the 
hooks-of-said:locking latch 136 may automatically snap 
into said notch 142 by the action of the tension spring. 

As-bests showr-in-Fig. 2; the controlling cam.11 se 
curred to the control'shaft 108 cooperates with a spring 
loaded cam follower 406swinigably mounted on the shaft 
120s. The upper arm-of-said cam follower: 406 is pivotally, 
connected with one end of a connecting rod 408, the 
other end-of-whiehis pivotally connected at 410 to an 
arms:41.2°(see: Figs: 2; 5 and (6) secured to a shaft 414 
journalled in suitable bearings of the stationary support 
ingelements of the machiner. A pair of arms.418 is se 
curedito said shaft. 414 in each section of the machine. 
Each arm 418 is pivotally connected with one end of a 
rod-:420 (see: Figs. 5211) at: 422. The other end of said 
rodi 420 isspivoted at 424 to an arm 426 of an element 
428 swinigably mounted at 430 on a block 432 rigidly con 
nected with the swingable-supporting member 402. Each 
block:432 has a channel 434 capable of receiving the end 
of a weltirod.436. Each element-428 has a second arm, 
438 connected with the first-arm:"426 by a bridge 440 
(see Figss: 3 and 9.1F). When the element 428 is in the 
position-shown in Fig. 9, the portion 442 thereof projects 
beyond the plane of the right hand side (as viewed in 
Fig.9) of thez channel 434 so that it may hold a welt 
rod 436 in ther position shownrin-said Fig. 9. When 
the arm 48 isswang in clockwise" direction upon an-en 
gagement of arise-ef the eontrolling cam11 (see Fig. 2) 
with the-cam follower: 406, the rockable-element. 428 is 
swung into the position shown in Fig. 10, whereby the 
welt-rod 436 is released for dropping onto the fabric 312. 
When subsequently, the spring loaded cam follower 406 
is engaged withia; dwell of the controlling camr111, the 
arm 418 is: swung-in-counter-clockwise direction beyond 
its initial-position-of-Fig. 9 into the position of Fig. 11, 
whereby the curved portien 444 of the element 428 is en 
gaged with the welt-rod-436-for-pressing same against 
the curved wall 446 at the mouth of a guiding channel 34 
of thes, stationary... supportings member 416. Upon sub 
sequent engagement of the cam follower 406 with the 
round. portion: of the controlling cam1 the arm 418. 
and the element 428 are returned into the position shown 
in. Fig. 9... Thius; the release of the welt-rod" 436 by the 
releasing-mechanism-405, 408; 42, 418, 420, 428 is di 
rectly controlled by a controlling cam 111 keyed to the 
control-shaft:108 so that said welt-rod release may be. 
effected at any desired interval-independent of the move:- 
ments of the weltbars to be described hereinafter. 
As best shown in Fig. 1, the knitting machine" is pro 

vided with two take-up drives, generally indicated by 448 
and 449; one, at each side of the machine. The mecha. 
nisms of said two-make-up-drives are identical, with the 
only:exception that their arrangement is reversed and 
that theistorsion spring 170 of the take-up drive 448 at. 
the right-hand side of the machine is weaker than the 
torsion spring 171 of the take-up drive 449 at the left 
handside of the machine. The reason for the difference. 
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in the strength of said two torsion springs 170 and 171 
will be explained hereinafter. As said two take-up drives 
are substantially identical, it will be sufficient to describe 
only the take-up drive 448 more in detail. 
As may be gathered from Figs. 1 and 2, the controlling 

cam 112 secured to the control shaft 108 cooperates with 
a spring loaded cam follower 148 swingably mounted on 
the shaft 120. The upper arm of said cam follower 148 is 
pivotally connected with one end of a connecting rod 150, 
the other end of which has a bent portion slidably en 
gaged with a slot 152 (see Figs. 2, 13 and 12) of the 
releasing element 154 swingably but axially immovably 
arranged on the take-up shaft 156 journalled in suitable 
bearings of the frame of the machine. 
element 154 is under the action of the spring 158 stretched 
between said releasing element and a stationary point of 
the machine, which tends to urge said releasing element 
154 into the position shown in full lines in Figs. 12 and 
13. When during the operation of the machine the rise 
of the cam 112 is brought into engagement with the cam 
follower 148, the latter causes a movement of the con 
necting rod 150 in the direction of the arrow C, whereby 
the releasing element 154 is swung from its full line in 
active position into its dash and dot line active position 
154 against the action of the spring 158 for a purpose 
to be described hereinafter. When during the operation 
of the machine the controlling cam 112 is further ad 
vanced so that it causes a disengagement of its rise from 
its cam follower, the connecting rod 150 is returned into 
the position shown in Fig. 12 and the releasing element 
154 will be returned into its full line inactive position by . 
the action of the spring 158. 
As best shown in Fig. 1, the take-up shaft 156 carries 

two take-up reels 160, one for each section of the knitting 
machine. There is a collar 162 on each side of each take 
up reel 60 (see also Figs. 3 and 5). One end of a strap 
164 is readily connected with each collar 162 for a pur 
pose to be described hereinafter. Furthermore, each 
take-up reel 160 and collar 162 is rigidly connected with 
the take-up shaft 156 by screws or the like. Moreover, 
as best shown in Fig. 1, a collar 166 is rigidly connected 
with said take-up shaft 156 by a screw or the like. A 
ratchet wheel 168 (see Figs. 1 and 2) is rotatably but 
axially immovably arranged on the take-up shaft 156 at 
a distance from said collar 166. The ends of a torsion 
spring 170 wound around said take-up shaft 156 and in 
terposed between said collar 166 and said ratchet wheel 
168 are positively engaged with said collar 166 and 
ratchet wheel 168. The ratchet wheel may be ad 
vanced step by step in the direction of the arrow D 
(see Fig. 12) by a spring loaded actuating pawl 172 
mounted on an arm 174 of a bell crank actuating lever 
76 Swingably but axially immovably mounted on the 

take-up shaft 156. The other arm 178 of said bell crank 
actuating lever is connected with one end of the tension 
actuating spring 180, the other end of which is connected 
with a movable hook 182, which may be adjusted in a 
manner known per se for adjusting the tension of the 
tension actuating spring 180. 
The arm 178 of the bell crank actuating lever 176 

carries a pin 184 slidably engaged with an elongated slot 
86 arranged at one end of a tension restoring rod 188, 

the other end of which is pivoted to an arm 190 keyed to 
a needle bar shaft 192. Said needle bar shaft 192 is 
oscillated by a needle bar shaft drive (not shown) in a 
manner known per se during the operation of the machine 
so that consequently the arm 190 is reciprocated from the 
full line position into the dash and dot line position and 
vice versa. 
The ratchet wheel 168 may be held in its position 
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against the action of the torsion spring 170 by means of a 
spring loaded locking pawl 194 carried by a stud 196 
secured to the frame of the machine. 
As will be readily understood, the bell crank actuating 75 

6 
lever 176 carrying the actuating pawl 172 may be swung 
in the direction of the arrow D by the action of the ten 
sioned actuating spring 180 when the tension restoring 
rod 188 is moved in left hand direction (as viewed in 
Fig. 12) into the position shown in dash and dot lines, 
and when at this time the tension of said tension actuat 
ing spring 180 is larger than the tension of the torsion 
spring 170 connected with the ratchet wheel 168 and the 
set collar 166 to the take-up shaft 156 carrying the take 
up reel 160 arranged for taking up fabric knitted by the 
machine. Depending on the degree of the difference in 
the tension between the tension actuating spring 186 and 
the torsion spring 170, the ratchet wheel 168 will be ad 
vanced one or more steps corresponding to the tooth 
caught by the actuating pawl 172 for tensioning the tor 
sion spring 170 and applying tension to the take-up reel 
60. When the tension restoring rod 188 is returned 
from the dash and dot line position towards the right 
into the full line position shown in Fig. 12, the bell crank 
actuating lever 176 will be swung in the direction of the 
arrow E by the cooperation of the left hand edge of the 
slot 186 with the pin 184 mounted on the arm 178 where 
by the tension of the tension actuating spring 180 is 
restored. The next advancing of the ratchet wheel 168 
will occur only after the tension of the tension actuating 
spring 180 exceeds the tension of the torsion spring 170, 
although the tension restoring rod 188 is permanently 
reciprocated and the left hand edge of its slot 186 is dis 
engaged from the pin 184 at intervals. Thus, the tor 
sion spring 170 may be tensioned by the described mech 
anism for applying tension to the fabric for winding 
same on the take-up reel 160. 
As best shown in Fig. 12, the actuating pawl 172 and 

the locking pawl 194 are normally held in engagement 
with the teeth of the ratchet wheel 168 by the springs 
acting on said pawls. The locking pawl 194 prevents the 
rotation of the ratchet wheel 168 in the direction of the 
arrow E under the action of the torsion spring 170 when 
the locking pawl 194 is engaged with a tooth of the 
ratchet wheel 168. The releasing element 154 is rotat 
ably arranged on the take-up shaft 156 for cooperation 
with said actuating pawl 172 and locking pawl 194. 
As best shown in Fig. 13, said releasing element 154 

is substantially in the shape of a disk having an arm 
249 provided with the slot 152 and a hand lever 242. 
The disk-like portion of said releasing element 154 has 
a recess 244 for cooperation with the actuating pawl 172 
and a recess 246 for cooperation with the locking pawl . 
194. As long as the pawls 172 and 194 are in en 
gagement with said recesses 244 and 246, said pawls 
may also come into engagement with the disk of the 
ratchet wheel 168 as shown in Fig. 12. As soon as, in 
the manner described above the rod 150 is automatically 
moved in the direction of the arrow C, the releasing ele 
ment 154 is brought into the dash and dot line's position 
154 whereby the high round portions of the disk-like 
member adjacent the recesses 244 and 246 come into 
engagement with the actuating pawl 172 and locking pawl 
194, thus leaving same out of engagement with the disk 
of the ratchet wheel i68, so that the take-up reei 160 
is released. When the rod 150 is automatically returned 
into the position shown in Fig. 12 and the spring 158 
returns the releasing element 154 into the position shown 
in full lines in Figs. 12 and 13, the recesses 244 and 246 
of the releasing element 154 are again in engagement with 
the actuating pawl 172 and locking pawl '94 so that the 
latter may come into engagement with the teeth of the 
ratchet wheel 168. 
As shown in Fig. 1, the torsion spring 171 of the take 

up drive 449 arranged at the left hand side of the ma 
chine is arranged between and connected with a collar. 
167 secured to the take-up shaft 156 and a ratchet wheel 
169 rotatably but axially immovably arranged on the 
take-up shaft i56. The torsion spring 171 wound in a 
direction opposite to the direction of winding of the tor- . 
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sion-spring,170 tiss stronger... than the latter: The takes; 
updrive:449 is controlled;by a controllingscam.113 keyed 
to the control shafta.108s in the same manner; as the take-ir 
up drives 448sis controlled...by: the controlling can 112,. 

8 
straps 1648will remain, in the positions shownlain. Eigs-- 
5...and.6, and the step-by step-advancing of the ratchet. 
wheel.168 and/oraratchet::wheel; .169-(Figss, 1-ands 12): 
will merely causesa tensioning of the-torsion-spring 179 

The operation of the: take-up, drive.2449.is the same as: 5; and/or-torsion, spring:171 interposed between the ratchet 
the operation-of-the-take-up drive 448. . . . 
The controlling carns 112, and: 113.: can be arranged. 

and, designed in such: a manner; that:durings the i. opert. 
ation of the machine;either, therstrongstorsion spring:1712 
of the take-up drive; 449sis:tensioned, while the weak, 10. 
springs.170, of thei-take-up. drive:-448:Eisa released; thus: 
being inactive; or, that:bothiasprings. 17:1 andi:110sarei. 
tensioned simultaneously, thus: rendering that spring active: - 
wherein the higher, degreet of tensionaissaccumulated; or: 
that the stronger spring it is released while the weaker: lá. 
springs.179: is tensioned thus being rendered active... 
Asbest shown in Figs; 1-4; a pair of swingable super 

porting members:402-of-the-welteturning device: 404iis." 
arranged in each section of theamachine inifront of the 
series, of needles. 259.; Asimentioned; above, said, swings: 20 
able:supporting nembers are secured to a shaft 4007. Said; 
shaft. 400 is being journalled, ins; suitable bearings: (not. 
shown); of the frames passes: through bearings: of the 
stationary supporting elements.: 416, one part of: each: 
being arranged in each sections of the emachine in front:25 
of the series, of... needles. Said: stationary supporting: 
elements 416 are secured to the table. 450; of the machiness 
by means.of screws:or-the likes 
As best shown in Figs...3 and 24;the swingable, Supports 

ing-members. 402 are-arranged outsider, the i stationary 30 
supporting elements'46;in eachisection of the machine; 
Each swingable supporting member:402-is::provided at: 
itsinner side.with a recess 452 capable of receiving and 
guiding a pin 454-projecting from the end of the Weltbar. 
252...at. each side thereof... The:welt-bar carries:the:weiti, 35 
hooks 270-in aimanner known perse. Each of said re-i: 
cesses: 452 receives: also a guiding:lug:455 projecting from 
the-wet-bar. 252 :ata-distance from the pini,A54, Thus: 
the welt-bar. 252 is guided in: said recesses:452 of the: 
swingable supporting-members. 402 during its; movements 40 
towards-and-away from the needles of the machine: im: 
parted to the welf-bar 252, by means of connecting: rods. 
458. One:end of each connecting rodh A58 is pivoted to 
thes weltbar:252 at 450, the other endiofreach connecting: 
rod. 458, is: rotatably engaged with:lone end of a con- 45 
nectingpin: 462 the otheriends of which is engaged: with 
a pushing element:05 secured to the rockable-shaft: iO4 
as described above. . 
As best: shown insifigs: 7 and 8, the left-hand end of 

each recess:452:...is covered by the portion 464 so that a 50 
bearing for: the pin: 45.4; of the weltbar. 252 is formed. 
when the latter reaches: its extreme: position as shown in 
Fig. 8-for-the-performance:of the welt-turn: ... 

... As best shown in Figs: 3-8; the straps 164 attached at 
one:of their ends, to the: collars i52:rigidly connected if 
with the take-up shaft 156 are arranged: adjacent to the 
inside of the stationary supporting celeraents.46 and 
somewhat below the guiding recesses:452 of the swingable 
supporting members:402 determining the path of theiwelf-. 
bar:252. Each strap is trained aroundian idleiroiler 272, 60 
rotatably mounted; or: one of the stationary supporting 
elements: 416 and has its other-endi attachedito-aroller 
274-rigidly...connected with the locking: shaff. 146 (see 
Figs. 5-6 and 14) by a set screw 275. Agripping element 

ping the weit-rods 436 upon the: release and driving of 
the latter... . . W . . . . . . . . . 

It will be readily understood that a steps by step-ad 
vancing of the: ratchetiwheels 168 or of the ratchet wheel 
169:of the take-up drives. 443 and 3:49: déseribed above 70 
in connection with Figs: 1 and512 cannot causes a rotation 
of the také:up; reelt16i and the: collars 162; as-long as 
the lockingshaft:146 (Figs. 5, 6 and 14)i is locked by: 
the automatically controlledlocking latch;136. During 
this period, therefore, the hooks 3278, attached to theirs 

wheels-168-and.1695 and, the set-collars. 166.and.67 re 
spectively...attached to the ?take-up shaft 56.3, 
The operation of the machine is as follows: 
Prior to the-start of the-knitting-machine-Welt-rods. 

1436-taken from suitable, brackets (not-shown) are placed 
in each section...of the machine into the channels:434 of r: 
the-blocks.-432. The elements:428 are in...the-positions: 
shown in Figs..5,6-and 9 so that the portions 442 of said. -- 
elements.-428-being engaged-with the ends, of the-well 

: rods, 436-hold-the-latter in the positions shown, in Figs. 
6 and 9. . . . . . 

The...locking, latch 136. (see: Fig.14) is-in the locking: 
position, shown in-full lines in said Fig.14, whereby, the . 
lockingshaft. 146. is prevented-from rotation, in the dis 
rection of the arrow. F. Conseqently, the rollers .274. 
(see Figs. 5. and 6) connected to one end-of-the-straps. 
164 are likewise, prevented from rotation-in-the-direction. 
of the arrow: Fland the take-up.shaft. 156 connected to the 
other ends of, the straps. 164. through the medium of the. 
collars. 152 is prevented from rotation in the direction of: 
the arrow D (see. Fig. 12). . When-the-knitting, machine. 
is started for operation,-the-locking, latch 136 (Fig. 5). 
controlled by the controlling.cam.1i0, remains in its lock 
ing, position. . . 

At the beginning of the knitting-cycle.a. button 42-(see . 
Fig. 2), on the pattern chain 40 renders the actuating. 
drive 66,82, 88 (Fig. 2a) of the pushing elements...106. 
active, so that the latter are swung into the position 106 
shown,in dash and dot lines in-Fig.5: whereby the welt. 
bar 252 is pushed through the medium. of the connecting, 
rods 458'towards the needles 250 into an advanced hook. 
upposition. During this movement of the weltbar 252. 
the swingable supporting members 402-guiding the welt 
bar.252 by the recesses 452 remain in their horizontal 
position shown in Figs, 5 and 6... - . . . . 
As soon as, during the knitting of the first course the 

fabric has been hooked-tup, to the welt-hooks.270 of the 
welt-bar 252, the actuating drive 66, 62, 88 (Fig. 2d). 
of the pushing elements i05 is rendered inactive by the. 
pattern chain causing a change of the position of the coa 
trolling latch 60 and the spring 76 acting on the ex 
tension 78 of the block '66 now tends to return the push 
ing elements 106 into their. original position, whereby the . 
weltibar. 252 is moved away... from the needles thus.ape. 
plying the necessary tension to the fabric for drawing same. 
off. 

Firthérmore, at the beginning of the knitting cycle, 
preferably during the knitting of the first course, the re-. 
leasing element 155 of the take-up drive 449 including. 
the strong torsion spring 17 (see Fig.1) is automatically. 
returned by the controlling cam 3 from its releasing: 
position into its "operative, position wherein, the spring. 
loaded actuating pawl and locking-pawl are automatically. 
brought into engagement with teeth of the ratchet wheel 
169. The releasing element 154 of the take-up drive 448 
including the weakertorsion spring 170, however, remains 
at this time in its releasing position. Thus, as soon as at. 
the beginning of the knitting cycle, the releasingelement. 
155 of the take-up drive 449 is, brought into its operative 

orhook 278 is secured to each flexible strap 164 for grip-- 65. position, the ratchet wheel 169 is advanced step. by step. 
This step by step rotation of the ratchet wheel169, how 
ever,"does not resultina-rotation of the take-up shaft 
156 and take-up reel160 in the direction of the arrow 
D, as, at this time, the locking shaft 146 (see Figs;5, 6. 

: and .14) is still locked. The step-by step rotation of the 
ratchet wheel 169'eauses at this time only a tensioning, 
of the strong torsion-spring 17 introduced between the 
ratchet wheel 169 arid the set collar 167. Consequently, 
the straps 164 carrying the héoks 278 remain in the posit 

stion shows in Figsi5 and 6.2. During the above described 
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period of operation the take-up drive 448 including the 
weaker torsion spring 170 has no influence on the take-up 
shaft 56. 
Thus at the beginning of the knitting cycle, tension is 

accumulated in the stronger torsion spring 171 in the 
take-up drive 449 while the fabric hooked-up to the 
hooks of the welt-bar 252 is drawn off by said welt-bar 
under the action of the springs 76 (Fig. 2a). After the 
knitting of a predetermined number of courses of the 
welt the welt rod releasing mechanism 406, 408, 412, 
418, 420, 428 (Figs. 2 and 9-11) is actuated by the 
action of the controlling cam 111. 
the releasing mechanism taking place independently on 
the movement of the welt-bar 252 causes a swinging of 
the element 428 in counter-clockwise direction from the 
position shown in Fig. 9 into the position shown in Fig. 
10 whereby the welt-rod 436 is released for dropping 
onto the fabric 312. The fabric 312, at this time still 
drawn off by the welt-bar 252, is somewhat above the 
plane of the mouth of the guiding channel 314 for the 
welt-rod 436. Therefore, by means of a further actua 
tion of the controlling cam 111 the element 428 is swung 
in clockwise direction from the position shown in Fig. 10 
into the position shown in Fig. 11, whereby the curved 
portion 444 of the element 428 comes into engagement 
with the welt-rod 436 pressing same downwardly into 
the mouth of the guiding channel 314 for engagement 
with the curved wall 446 of the latter. 

Thereafter, and preferably shortly before the welt-bar 
252 reaches its end position shown in Fig. 7, the locking 
latch 136 (Fig. 14) is automatically brought into the 
releasing position 36' by the controlling cam 110. Now 
the previously tensioned torsion spring 71 of the take 
up drive 449 (see Fig. 1) may cause a sudden rotation 
of the take-up shaft 156 in the direction of the arrow D 
(FigS. 5 and 12) so that the hooks 278 attached to the 
straps 64 are suddenly moved from the position shown 
in Figs. 5 and 6 into a position wherein they engage the 
welt-rod 436 located at the mouth of the guiding channel 
314 as shown in Fig. 11. Now the drawing off of the 
fabric is caused by the take-up drive 449 through the 
medium of the straps 64, hooks 278 and welt-rod 436. 
As the portion 446 of the mouth of the guiding channel 

314 is curved for a slight widening of the mouth, the 
hooks 278 may draw the welt-rod 436 into a guiding 
channel 314 proper, even if the element 428 is still in 
the position shown in Fig. 11. Preferably, however, the 
element 428 is returned into the position shown in Fig. 9 
by another action of the controlling cam 111 shortly after 
the engagement of the welt-rod 436 by the hooks 278. 
During the remaining portion of the knitting cycle the 
element 428 remains in said position of Fig. 9, so that 
at any time a new welt-rod 436 may be inserted into 
the channels 434 of the blocks 432 for readiness for the 
next knitting cycle. 
After above describing release of the welt-rod 436, the 

tensioning of the strong torsion spring 171 of the take-up 
drive 449 continues, while upon movement of the releas 
ing element 154 of the other take-up drive 448 by an 
action of the controlling cam 112 from its releasing 
position i54 (see Figs. 12 and 13) into the position 
shown in full lines in said Figs. 12 and 13, the tensioning 
of the weaker torsion spring 170 takes place at the same 
time. As the action of the torsion spring 171 on the 
take-up shaft i56 is stronger than the action of the tor. 
sion Spring 170, the drawing off of the fabric takes place 
by the action of the take-up drive 449. As soon as after 
the completion of the knitting of the welt the elements 
are in the position shown in Fig. 7, the automatic welt 
turn takes place. By the action of buttons 42 on the 
pattern chain the actuating drive 66, 82, 88 (Fig. 2a) of 
the pushing elements 106 and the actuating drive 67, 83, 
89 (Fig. 2) of the swingable supporting members 402 
are rendered active, so that the welt-bar 252 is advanced. 

This actuation of . 
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towards the needles 250 and turned into the position 
shown in Fig. 8 while the swingable supporting members 
402 are lifted into the position shown in said Fig. 8. 

In order to enable the movement of the welt-bar 252 
towards the needles requiring a temporary return move 
ment of the welt-rod 436 from the position shown in 
Fig. 7 into the position shown in Fig. 8, the tension 
applied to the take-up reel 160 is reduced in the follow 
ing manner: 
By an action of the controlling can 113 (Fig. 1) the 

strong torsion spring 171 is entirely released, so that now 
the previously tensioned weaker torsion spring 170 acts 
on the take-up reel 160. Owing to the weaker tension 
thus applied to the take-up reel 60, the welt-bar 252 
and welt-rod 436 may be moved towards the needles into 
the position of Fig. 8 as described above. 

After the loops of the fabric have been transferred 
from the welt-hooks 270 to the needles 250 during the 
automatic welt-turn, the fabric is again drawn off by 
means of the welt-rod 436, gripped by the hooks 278 
secured to the straps 164. However, at first, this drawing 
off is caused by the take-up drive 448 including the . 
weaker spring 170. - 
The welt-bar 252 is returned and the swingable sup 

porting members 462 are lowered into their initial posi 
tions shown in Figs. 5 and 6 by means of their associated . 
actuating drives 66, 82, 88 and 67, 83, 89 respectively. 
The releasing element 155 of the take-up drive 449 is 

again brought into its operative position by a further 
action of the controlling cam 113, so that now the torsion 
Spring 171 is again tensioned. As soon as the tension of . 
the Spring i71 becomes higher than the tension of the 
Weaker torsion spring 170, the drawing off of the fabric 
is taken over by the take-up drive 449. 
At any Suitable interval during the knitting operation 

the releasing element 154 of the take-up drive 448 may 
be returned into its releasing position 154 whereby the 
weaker torsion spring 170 is released. 
At the end of the knitting cycle preferably during the 

drawing off of the fabric the controlling cam 110 (see 
Fig. 14) is again advanced, so that the cam follower 18 
may come into engagement with the dwell of said con 
trolling cam 110 as shown in full lines in said Fig. 14. 
Thus, the mechanism i8, 22, 126, 132 is returned into 
the position shown in full lines in Fig. 14, so that the 
locking latch 136 may be returned towards the locking 
collar 144 by the action of the spring 149. Thus, the 
locking latch 136 is made ready for a locking action and 
may Snap into the notch 142 of the locking collar 144 
when the latter is brought into a position opposite the 
notch of the locking latch 136 at the beginning of the 
next cycle. 

Furthermore, likewise at the end of a knitting cycle 
and preferably simultaneously with above described actu 
ation of the mechanism 18, 122, 126, 132 associated . . 
with the locking latch 36, the releasing element 155 of 
the take-up drive 449 (see Fig. 1) is automatically 
brought into its releasing position by an actuation of its 
associated controlling cam 113. As mentioned above, 
the releasing element 54 of the take-up drive 448 has 
been brought into its releasing position 154 already dur 
ing the knitting cycle after the performance of the welt 
turn. Thus the actuating pawls and locking pawls of the 
take-up drives 443 and 449 are disengaged from the teeth 
of the associated ratchet wheels 168 and 69 respectively 
so that, when the machine is stopped, the fabric may be 
readily wound off from the take-up reel 66 which is 
now free for rotation in the direction of the arrow E 
(Fig. 12). 
When the fabric is wound off from the take-up reel the 

machine is ready for a new knitting cycle taking place in 
the same manner as the knitting cycle described above. 

I have described a preferred embodiment of my inven 
tion but it is understood that numerous changes and omis 



sions in shape, proportion and arrangerient of parts; as: 
well-as-the substitution of equivalent-elements;for those, 
herein shown and described may be made without departs. 
ing:from the spirit and scope of the invention-asset: forth 

- 5 mined-relationship to each other, said controlling seles. in-the appended claims... 
For example, the invention may also-be-applied to a 

straight bar knitting machine having; more sthan: two sec 
tions. Furthermore; the automatic-welt-rod release mech: 
anism and/or the take-up mechanism using two-, take-up: 

12 
third-and-fourth:controllings, elements beings respectively:- 
associated with said: welt-turning device, saida welt-bar. 
said welt-rod operating means and said take-up means for: 
actuatings same at predetermined intervals in: predetéf. 

ments being operable: independently; of each other. 
5. As welt-rod- releasing mechanism, for uses: in a. 

straight bar knitting machine provided with automatically, 
controlled:means for engaging:automatic: take-up means. 

drives applying different tensions to the fabrics may be 10 with a welt-rod at a predetermined interval after an initial: 
used in, knitting machines': which are not-equipped with 
an automatic welt-turning device. . 
What I-claim is: - - - 

1. A welt-rod-releasing mechanism, for use in a straight: 
bar. knitting. machine provided with: automatically coast 15. nation; Supporting means having a welt-rod guiding-chan". 
trolled means for engaging automatic take-up means with: 
a welt-rod at ar, predetermined interval after an initial 
drawing-off of knitted-fabric by a welt-bar having actus' 
ating means, so as to transfer the drawing-off of the fabric: 
from the welt-bar to the take-up means-throught the welt: 
rod engaged with the fabric; said welt-rod releasing mechs? 
anism - comprising in: combination: supporting... means. 
actuatable welt-rod operating means capable of receiving. 
holding and releasing a welt-rod, said welt-rod operating 
means being mountedion said supporting: means, auto 
matic controlling means including: a movable controlling: 
element and means for moving the latter in-a- predeter 
mined manner, and an actuating mechanism: engaged with 
said: controlling element, and said welt-rods operating: 
means for actuating: the latter in dependence on the 
movements of said controlling element at a predetermined 
interval whereby the welt-rod may be released, the welts: 
rod releasing: mechanism:being operable independently: 
of the welt-bar and the: welt-bar, actuating means: 
2. In a 3-welt-rod releasing mechanism: as 2 claimed in 

claim: 1, said actuating mechanism including: a linkage: 
connected with said controlling means and said welt-rod, 
operating means, the movable controlling element com: 
prising a rotatable cam, and means for adjusting the posi 
tions of said came for selectively varying the controlling 
movement thereof independently, of the operation of said." 
welt-bar. - 

3. A straight bar. knitting machine comprising:in com 
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drawing-off of knitted fabric by a welt-bar, so as to trans 
fer: the drawing-off of the fabric from the wet-bar to the 
take-upimeans through the welt-rod engaged by the fabric; 
said welt-rod, releasing mechanism: comprising in comb 

nel; actilatable: welt-rods operating means mounted on: 
said supporting means: above the "mouth of said: guiting: 
channel-and-including: a rockable member settable in-as: 
first position for holding the:welt-rod, in a second positioni 
for releasing: said, welt-rod-so as to drop: freely into their 
mouth of said: guiding channel, and in a third position for: 
presenting said welt-rod against a wall of said: guiding: 
channel; automatic controlling means including a movable: 
controlling: element and drive means for moving: the: 
latter-in a predetermined manner, and an actuating mech 
anism engaged with: said controlling; element and said: 
welterod; operating imeans for 'setting:the rockable: lever: 
successively in said three positions at predetermined in: 
tervals in dependence on the movements of said control 
ling; element, whereby the welt-rod may be released. 

65: A welt-rod-releasing mechanism, according to claim; 
5 in which the mouth. of said guiding channel has as 
widened portion so as to permit a movement of said:welts; 
rod into; the guiding channel by the take-up: means while. 
said rockable lever, is inits: third position. 

bination: a stationary support having a guiding channel; . 
an: automatic, welt-turning. device including: swingable: 
supporting: means rockably mounted on said stationary ... 
support; actuatable welt-rod operating means capable of: 
receiving, holding and releasing a welt-rod, said welt-rod 
operating means being mounted on said swingable sup-. 
portings means, above the mouth of the guiding channel 

bination: welt-rod, operating. means capable- of holding .45 and including a rockable lever settable in a first position: . 
and releasing a welt-rod, automatic welt-rod-releasing: 
means-operatively, engaged with..said welt-rod-operating. 
means for causing a welt-rod release, automatic take-up. 
means including engaging means for engaging the welt 
rod-upon its release, an automatic welt-turning device; -50...channel, automatic take-up: means: including: engagin 
and automatic controlling means.including first, second 
and third controlling elements; and drive means for mov 
ing said controlling elements in a predetermined manner, 
said...controlling elements being respectively, associated 
with: said; welt-rod releasing means, said...take-up means 
and said:welt turning device for rendering same: active ati, 
predetermined intervaisin; predetermined relationship to : 
each; other, said first, second and third control: elementsii. 
being, operable independently. of each other for inde: ; 
pendentioperation of the welt-rod releasing means, take: 60. 7 in whic 
up means; and welt-turning device. 
4. A straight bar knitting machine, comprising:in connai 

bination: a stationary support, an automatic welt-turning: 
device including: swingable supporting means rockably. 
mounted: on said stationary support, actuatable: welt-rod?. 65. . 
operating means capable of receiving, holding- and releas-- 
ing...a welt-rod, said welt-rod operating means being. 
mounted on said swingable, supporting means, a welt-bar: 
movably mounted on said swingable supporting means, 
automatic take-up means including engaging means for 70 
engaging-the-welt-rod-upon its release, said: engaging 
means being: mounted on-said...stationary support, and 
automatic controlling-means including first, second-third. 
and fourth-controlling elements-and-drive means for move 
ing the same in a predetermined manner, said first, second, 75. 

for holding; a welt-rod, in a second position for releasing: 
the welt-rod so as to drop, freely into the mouth of said: 
guiding channel, and in a third position for pressing the: 
welt-rod against: a wall. of the mouth of said guidin 

means for: engaging the welt-rod, upon its release, and: 
automatic.: contrölling means including: a movable icon 
trolling elemerit; and means for movings the latter in as: 
predetermined manner, said controlling, element:-of: e. 

35...automatic 3 controlling means: being associated... with said. 
welt-turning device, said welt-rod operating means and 
said take-up.means for actuating same: at predetermined 
intervals in predetermined relationship-to-each-other:- 

8. A welt-rod: releasing mechanism accordingstos claimi. 
the mouth of said: guiding channeli has al. 

widened portion:so as to permit as movement of said welt. 
rod: into the guiding {channel by the engaging means of 
said: take-up means while saidi rockable-lever-is-in-its: 
third position. : , - - 
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