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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 kaitted,

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 temsion 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.

Other objects and structural details of the invention
will be apparent from the following description when
read in conjunction with the accompanying drawings
forming 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 understandng of the invention,

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

Fig. 24 is an elevational view of a detail of the actu-
afing 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, o

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. S-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 teke-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 3§ of the knitting machine is connected through
a train of gears 36 with the main cam shaft 38 rotatably
arranged in suitable bearings of the frame of the ma-
chine. 49 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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<of U-shaped cross section.
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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, 445 . . |
44m, of a series of jacks. Each jack is connected through
wires, levers and rods with a controlling mechanism of
tie knitting machine, :

According to Figs. 2 and 2z, 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
€8 between the side walls of the U-shaped block 66. The
roller 84 of the cam follower 82 cooperates with a cam
88 keyed to the main cam shaft 38.

- During the operation of the machine the arm 99 of the
cam follower 82 may freely rock within the U-shaped
block 68 held in its positiocn by the spring 76, in accord-
ance with the shape of the cam 88 enegaged with the
roller 84 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
9§ of the cam follower 82. As scon as said controlling
element 69 is thus brought into said active position, the
next downward rocking of the arm 99 of the cam fol-
lower 82 caused by the rise on the cam 88 resulis 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 cam follower 82 returns into the position
shown in Fig. 2 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 68 is piv-
otally connected at 96 with one end of a rod 98, the
other end of which is pivotally connected at 199 with zn
arm 102 to a rotatable shaft 104. Two parts of welt-bar
pushing elements 166 are secured to said shaft 204 for a
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purpose .ta:be:described ‘hereinafter. - If will be readily
understood. that.an. oscillation. of the-block-66-of -the-cam~
follower 82 in the manner -described above: causes an

_ oscillation of the pushing elements 106. :

Ia- a. similar manner. another’ jack - 44f- (see-Fig.- 2) 5
connected ‘through-wires; rods-andlevers-47, 49,-51;-55
withithe controlhng elément or controlling latch 61 ‘swing-
ably. mounted ‘in..a: block 67*rockably-arranged on-the
shaft 68 A.spring?77 stretched hiétween-a-downward ex=
tension:79=0f:the-block:67+and a‘stationary point-81-of’ 10
the machine. tends: to:. urge—the,ablock 67 "into~the - posi~
tion shown in Fig. 2 wherein its. stop+screws73*abuts’
against-an:abutment75: ofithe: machmeA Dependifig-on:
the:position:of:thes centrolhng«elemenv .or-latch- 61 el .
tive ta:the-end ;of the arm91¢0f a=spring:loaded cam o1+
lower:83: carrymgm sroller 85:cooperating -with -a: cam 89"
keyedto- the :main: cam-shaff:38;said: canr-follower -83-
either:freely:rocks:within-the block:67 -or causes-a.rocks
ingzofsthe ;latter: through: the -mediuny-of the- controlling-
latch:61: The downward:extension-79:of ‘the-block 67 20
is.pivotally connected -at 97 with one-end of-thé-rod 99;
the ;other-end:of: whichsis:piveted:at 10¥:to-an arm 103"
secured;tosasshaft 400:journalled:in-suitable- beanngs -of
the; frame;of:the;machine:. - o5

- A:pair;of swingablé supporting: membersdoz sz secm'e& .
to-said shaft 400 ineach:section-of the :machine, As-will
be: describéd lateryonj;saidswingable:supperting-members-
402. constituteselements:of ‘the.welf-turning:deévice, gen+

_erallyindicated:by:404.: As-will ‘be-readily. understood, 30
an;pscillation:.of the;block: 67 by.the:cam-follower-83 in-
the:manner déscribed abovecauses an-upward-and’ ‘downe
ward rocking of said supporting .members:402:

As-best shown in::Figs.:1-and+2; a~.control-shaft:108:is
rotatablymounted-in:suitable: bearings of the frame-30°0f
the; :machine::. A-seriesw:ofs‘controllingcams s« rigidly-
connected: with:said:control shaft:: Each:controlling cany.
is used for the. controliof:axcertain -mechanisim-of “the -
machine;:. The: drawings-illustrate: only=four of‘said ‘con-

scams; ;i.:e: the controlling cam:110 (See-Figss 1
and 14) the controlling camy:111-(see. Figs::1:and:2) and®
the controlling:.cam 112:+~(see:Figs; 1 and 2) and*con- -
trolling: cam 113 (see:Fig:.1).. The:control:shaft-108 s -
intermittently. advanced:through the: medium-of ‘a-ratchet
wheel-mechanism 114:which ds;actuated .by-a:connectinig- 45
rod 116 connected:with a.Usshaped:block:(not shown):-
of:a:latch; controlléd:actuating:drive: of ithe-type-déscribed
above... For: example; thes-controlling:-element«or ~con=:

. trolling:latch ofithis:actuating:drive:could’ be-controlled:
by-the pattern-chain:40:through the jack 44m:-

The . controlling:cam: 110 :(see-+Figs:- 1 and’14) coop-:
erates-with:a:spring loaded.-cam follower: 118 swingably -
mounted:on a shaft-120;: Saidicam:follower- 118 is: pive:
otally connected with the:lower: endiof:a:connecting rod
122, the upper-end:of which-ds:piveted at 124'to-one arm- 55
of a-bell.crank-lever swingably:meunted:on-a stud: 128
carried by the frame-ofsthe machine:: The:other armof:
said’ bell - crank: lever 126:is.pivotally. connected at- 130 -
with .one end of the .rod;132:> The: other-end:of said:rod -
132 being, bent is in:slidable :engagement with-a slot-134- 6o
of'a locking: latch:136=swingably. mounted: on+a:stations
ary-part of the machine at-138:i A -tension: _Spring- 149
stretched :between::the:locking:1atch-136 and a: statmnary
portion-of the:machine frame:tends<to-urge thie hock-of-"
the-latch: 136 info :engagement; with:a “notch: 142 of a- 65
collar - 144-.rigidly: .connected ; with:-alocking- shaft - 146
rotatably mounted in suitable bearings of the: frarne -of the-
machine; - when.the Jinkage 118;:122;° 126,132 ‘is in“the
position shawn in'full lines:. ‘A soon:as; upon-an-advanc-

_ing.of the.control.shaft:108;:the:high:portion of : ‘the: con:~ 7(}
trolling cams- 118 comes:into- engagementz with-ilie-cam:-
follower 118 the latter:isibrought:into- -the-position: 118’
shown -in dash:and -dot lines;: whereby- the--bell-crank--
lever 126 is-brought into-the-dash-and dot:line positiv o~

- 126":and, consequently, the:locking- latch- 136 is swung:-7

40

5

4

"agamst the action of th? spring 140 into the releasmg
- pesition-136"- . whereinits hook-is-disengagedfronr the-motch-

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 locking shaft 146 for a purpose to
be described hereinafter.. When, after several inter-
mittent-advancing: movements < of-:the- control: shaft 108,
the camr follower.:118.comes-aggin.into-engagement: withi
the dwell of the controlling:canx:110; thedinkage 118, 122,
126, 132.is. returned .into the:pesition shown.in: full:lines
in Fig. 14. Ifat this tirhe the round portion of the collar
144 should be opposite the-hook-of the-16cking latch 136,
so that the latter cannot come immediately, into engage-
mernt-with*the-notch142; the spring-140°will urge: the 16ck-

15 ‘ing latch 136°agairist the-colldr 144 and-the bent portién.of *

the rod:132 may-slidé-into the-slot-134-. As soon-as the

" notch 142’ will‘coms ‘opposite to-the-liook-of" the -lockitig::

latch'136, owing-toa rotation-of the-locking shaff 146, the

_ hooksof-said-locking -latch' 136" may-automatically 'snap

ifftossaid noteh 142 ‘by-thie-action-of the. tension spring.
As-bestshown-in~Fig.: 2; the -controlling cam. 111 se-
cured’ to-thé-control“shaft 108 ‘cooperates with'a spring..
loaded cam follower 406*switigaply mounted on the shaft*
120 ThHéupper-arnr-of-said‘canr féllower: 406 is pivotally ,
connected “with one -end of“arconnecting rod‘408," the
othér -end<ofwhieki‘is pivotally -connected~at 410 to: an..
arm=412%(See: Figs: 2;-5*and¢6}" ‘secured“toa shaft’ 414
journalled in suitable:bearings of the stationary support-

" ing-elements-of/thié- machine:. A ‘pair-of arms.418is se-

curedit¢said:shaft 414-+in-each section of the machine.
Each arm 418 is pivotally connected with one end of.a
rod:420 (see-Figs: 51F) at:422” The-other end of said
rod:4205is-pivoted -at-424°to an-arm-426~of ‘an-element"
428 swingably 'mounted-4t 430 on-a block 432°Tigidly con-.
nected with the-swingable'supporting member 402.: Each
blecki432 has-a channel 434  capable-of ‘feceiving theend
of:a: weltrod:436.° Eachiclement-428 has+a second arm .
‘438:iconnected with thié-first-arm+426 ‘bya" bridge 440"
(see Figs::3tand 9:1%1).: When-the element 428 is:in the
pesition-shown i Fig.-9; the-portion 442 thereof projects
beyond the plane of the right hand side (as viewed.in
Fig:.9)vof the-channel-434; so-that-it' may-hold a welt-
rod 436 in thé~position-shown-in-said Fig. 9. When
thesarm 418 is‘swung i clockwise-direction upon an-en-
gagement iof @rrise-ef ‘thé-controlling-cam-111" (see Fig. 2)
with thescamy-follower-406, the-rockable-element; 428is
swung=into: th’e—-pesition -shown-in -Fig.~10; whereby-the,
welt-rod 436 is released for droppmg ontothefabric 312

50 When; subsequently;- the -spring-16adéd ‘cam-follower 406
" isvengaged: with'a-dwelltof the -controlling cam 111;; the..

arm 418 is:isWimg~iﬁ’;ceunter-jclt)bk'Wise-dircctio‘n'.bey_ond ;
its:initial:position-of-Fig: 9 into-thé-position-of Fig; -11;
whereby thé curved-portion 444 of the-element-428°isen-
gaged with the welt-rod=436-for- pressing-same. against
the curved ‘wall 446at the mouth-ofa guiding channel 314

- ofithe . stationary - supporting -member- 416.: Upon -sub-

sequent engagement of the cam follower—-406: with-the
round-pertion: of the-controliing cam--111 the arm 418
and:theé element-428 are-returned into-the position shown
in:Fig.. 9 Thus;: the-release -of the -welt-rod 436. by the
releasing=mechanism~40§, 408;°412; 418; 420; 428 is<di- .
rectly controlled by a controlling cam 111 keyed to-the
control-shaft+108 ‘so that-said: weltrod ‘release. may- be ..
effected at-any desnjed interval-independent of thé move-
ments of the welt<bar-to be described:hereinafter.:

As: best: shown-in Fig.-1; the knitting-machine  is pro-.
vided:with twe: take-up: dnves, -generally indicated by 448
andi449; one-dt:eachiside’ of the machine:~ The mecha:.
nisms: of'said’ two--make-up-drives-are- identical; with-the
only::exception-that ~theifr -arrangement -is' reversed~and ~
that-the-torsion-spring=-170 of“the: take-up drive 4487 at."
the- right-hand* side* of“the- machine is* weaker: than thé
torsion-spring- 171 0f thé také-up -drive 449 at.the Ieft’
handmde of the m'tchma The reasom 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 contro] shaft 108 cooperates with
a spring loaded cam follower 148 swingably mounted on
the shait 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 15@ 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 acticn 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 160 (see also Figs. 3 and 5). Ore 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
176 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
186 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

The releasing -
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against the action of the torsion spring 170 by means of a.

secured to the frame of the machine, ~
As will be readily understood, the bell crank actuating

spring loaded locking pawl 194 carried by a stud 196

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 i88 is moved in left hand direction (as viewed in
Fig. 12) into the position shown irz 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
160. When the temsion 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 189 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 169.

As best shown in Fig. 12, the actuating pawl 172 and
the locking pawl 194 are mormally 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 176 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-
gsagement 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 158 is antomatically
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 witk the disk
of the ratchet wheel 168, so that the take-up reei 1690
is released. . When the rod 156 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 245
of the releasing element 154 are again in engagement with
the actuating pawl 172 and locking pawl 134 so that the
Iatter 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 156. The torsion spring 171 wound in a v
direction opposite to the direction of winding of the tor- -
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sipn:-spring-; 170 «is:stronger: .tham: theslatter. The-takex-
up.drive:449 is.controlled by a-controlling;cam 113:keyed::
to. the.centrol:shaft-108-in:the:same-manner: as;the take-:-
up:drive-448.is contrelled. by: the: controllmg cam:112...

8
straps+164swill..remain. in: the: position=shown-in: Figs..:
5.andv6,,and.the.step;.by step .advancing-of-the: ratchet.:
wheek 168-.and/ornratchet:'wheel: 169--(Figs:- 1.-and . 12); -
‘will merely causera:tensioning; of.the:torsion-spring:170.-

The:-operation: of: the:take-up; drive:44%.4s the:same :as: 5 and/or- torsion:spring.171.interposed:betwesn.the ratchet

the.operation:of the-fake-np:drive-448.+ -

Ther.controlling- cams ~112. and- 113:; cans ‘be arranged:.
and: designed ‘in..such:a:;:manner:that-during: thes oper--
ation. of.the machine either. the:strong torsion.spring:L7%:
ofs: the» stakesup: drives 449-is-tensioned- while ;the. iweakr. 10,
170 0f . the: -take-up. drive.-448itis=released: thus: .

3 zmactlve .or- that:-bothi:springs. 1L and:: 170 «are::
tensioned: mmultaneouslx tHus:rendering: that-spring:active:: -
wherein.the -higher. degre.ewf tensiomiszacenmulated o
that-the:stronger spring 17t is:releasgd: whilesitherweaker: 15:-
spring:179: is iensioned: thuS*beillg‘_ rendt:rett actives:

Asbest shown in-Figs:: 1-4sva paircof swingable sups-
porting -members..402..0f:.the swelt:turning device: 404+is::
arranged.in:each: section. of thezmachine: in:front of:.the:
seriest of rneedles. 259. 7 As:mentionedsabove;;said: swingz. 20-
able:supporting:members are secured to-a:shaft 400~ Said-:
shaft.- 409+ being -journalled. in- suitable - bearingsy: (not:.
shown): of:.:the frame:-passes-through* bearings;:of:the -
stationary- supporting -elements.: 416;; one: part of::each::
beinp -arranged. in each:section-ofuthe-machine -in-fromt:25:
ofi the. series.: of.. needles: . Said-: stationary - supporting::
elements 416-are secured: tosthe-table 450:of the:machine:-
by means.of screws:or-the like.c

.As best shown in Figs. 3 and:4; ‘therswmgable: SUPpOrts-

ing;.membeérs. 462 .are- arranged:‘outsiderther stationary -30-

supporting -elements416 :in-cachisectior:of the machine::
Each swingable supporting membeér-402-is::providedsat::
its.inner side-with :a-recess 452 tapableiof-receiving and
cuiding.a-pin 454-projecting from-the-end of: the/weltsbar
252.ateach:side thereof... The:welt-bar carriessthe:welti--35
hooks-278-in armanner known pér se.-. Eacli'of saidre<:
cesses:452 receives-alse :a:'gqiding.»;lug;456;projectingzzftcnm
the- welt-bar- 252-at.g-distance -fron: the:pin:454. : Thus::
the :welt-bar.-252 is::guided:in:said ;recesses:: 452 of the:
swingable supporting, members:482: during:its! movements=40
towards- and- away: from the mecedles of; the machine: im=
parted: to:the ‘welt-bar: 252; by means; of: connecting:rods::
458.: One-end-of each: connecting: roch 458 isipivoted.to
the. welt-bar: 252 :at:460,:the: other endiof:each connecting » -
rod: 458 is: rotatably ~engaged - withv-one::endiof a con- 45
- necting :pine:462: the: otherendiof which:is:engaged:with
a pushing: element: 10§ ‘secured:to: ih&rockable shafi: 104 -
as-described-above: .
.As best:shown in: Flgs. 7 and: 8, tlhie left-handvend of
ach recess452:is coveredibyrthesportion 4645sovthat:a- 5o
bearing; for: the: pin:454: of-the: welt-bar 252>is formed®
when-the-latter:reaches:its extreme:pesition asishown:in::
Fig.;8-for-theperformance.of thewelt-turmiz. -~
--As best:shown-in:Figs: 3-8; theé:straps:164 attached at:
one::of -their -ends: to: thexcollars =162 . rigidly conmected  -»
with ‘tHe-take-up:shaff- 1586 are-arranged-adjacent-to the -
inside of: the. stationary -suppoitingelements-416>-and"
somewhat: below the. gniding recesses452iof:the swingable-
suppoarting members:492:-determining the path of thé:welt- -

bar:252;: Each strap-is trained around: an-idléiroller-272: 60-

rotatably:-mounted:omn:one -off the: stationary supporting -
elements: 416 and has its othercendvattacheditoa rollér
274:-rigidly: comnected Lwith ‘theslocking shiaff! 146 2(see-
Figs:.5;.6.and 14):by-a:set:screw:276... A’gripping element:
or-hook:278:is: secured to: each flexible: strap A64for:grip-- 65~
ping: the :welt-rod : 436 upon:thes release aud driving-of-
the:latter.:. .

It will be readily understcod that a smp by step-ad:
vancing:of the: ratchetzwheel-16820r of the: ratchét-wheel
162:of: the:takésupdrives-448iiand 449 @8scribed “above 70
inzconnection with Figs::1: and?12 canmnot ¢ause a Totation”:
ofithé:takésup: reel= 16§ and: the:colldrs=162'as-1ohg- as* ~
the:locking:shaft: 146 (Figs: 25, 6%and: 14)! i§/loegked by~
the automatically: controlled:locking datch?136:.. Diring-

~of*thé ‘strbng torionzspring- 171

whesls-168.and-169-and. the-set. collars. 166-and. 167 re-.-
spectively:. attached to-the ftake«up shiaft 156. 1.
The:operation- of the.machine is. asvfollows
Prior.-to.the. start .of -the.knitting.machine. welt—rod&~
436.takemﬁ'om smtable brackets:(not-shown).are -placed::
in each section.of the -machine-into: the :channels: 434.of -
theblocks-432... The. elements 428 are -in.-the. position..

shownsin Figs.5,.6-and 9zs0:that.the portions 442 of said. - -

element&AZ&bemgnengaged.swuh the ‘ends.;of-the. welt-.-
rrads-436.held the. latter -in.the.position. shawzr in: Figss
6-and.9...

The.locKing. latch-136- (see Fx&,14) is-in the: lqckmg .
position: shiown -in-full: lines .in.said:Fig.;14, whereby sthe
locking,;shaft'1146. is. pl:evented_from rotanon» in:the dis-
‘rection. of ‘the. arrow.:E... Consequently, the-rollers 274 .
(see. Figs. 5-and 6)..cornected. to .one. end-of; the-straps »
164 are.likewise. prevented from.rotation.in-the-direction...
of fHe arrow:F. and the take-up.shaft 156 connected.to the:-
other.ends.of. the. straps. 164, through the .medium. of. the...
‘collars. 182, is. prevented:from.rotation; in. the-direction:of::
the arrow. D."(see. Fig, 12).. When. th&kmttmg ‘machine. .
is started: for .operation,..the.docking. latch . 136 (Flg. 5):
conitrolled by, the controlling.cam.116. remains.in its lock-
ing, position..

At thé beginning of: fhe. Acmttmg -cycle.a.button 92 (see.
Fig. 2)-.on. thé. pattern. cham 49. renders-the -actuating.:

drive 66, 82, 88 (Fig. 24) of the pushmg elements. 106 %

active, so-that.the. latter-are. swung into the. position: 106’
shown.in dashi’and.dot lines in-Fig,.5;. -whereby, the.welt-..-
‘bar 2527is. pushed: through thé -medium. of thé-connecting...

rods 458 "towards thé needles 250 into an.advanced-hook-. °

up-position. . During. this. movement.of 1hé. welt-bar 252~
the. swingable supporting members 462 guidinig. the: welt-
bar. 25276y the recesses 452 remain in theéir horizontal.’
‘position shawn in.Figs; 5 and 6.: B

As soon as. diiring the. Amhmc ‘of theé- ﬁrst course the .

fabric Has béen Hooked:iip .to thé. weli-hooks.270 of the...

welt-bar 1252, the . actuatihg drive 66, 625 88 (Fig., 2a)..
of the:pushmg elements 10%.is’ rendered .inactive. by. the.

pattern chain causifig a.change of’ihie pesition. of the.con-

trollmg ‘1dtch’ 60 and’ the . spring, 76 acting.on.-thé. ex-

tension 7876f thé block 66 now tends: to. return. the. push-

ing elements 186 into théir. original position, whereby tHe. .
welt’bar 252"is ‘moved away. from:the. needlés -thus. ap- .

plying the necessary tension to thé fabric for drawing same. .
off’

Furthermore‘,‘ at’ the ‘begmnmc of the knitting? cycle .
preferablydifring thé kmitfing.of the fifst course, theé. re-.
leasing eleiment” 155" of thé takerup drive 449 including .
thé-strong torsionspring 171 (see Fig. 1) is automatically,
returhed’ by thé controllifig cam’ 113 ffom its releasing:

position - into. ifs” operanve position wheérein’. the - sprlnﬂ. '

loaded actuating pawl and Tocking.pawl are automatically.

brouglit’ into engagement with teeth "of the ratchet wheéel™”

169. The releasing element 154“’5‘)1" the take-up drive 448
inclirding thie weaker-tossion sprifig 170, however, remains
atthis time in-its’ releasing position.  Thus, ‘as scon as at.!

the beginning of {hiée knitting cycle: the: releasm‘r element.

155 of thé. take-up-difve 449°s. Urought inte ifs” operative
position; the ratchet” wheel 169°is advanced” step. by stép.:

*This step-by step" rotation of the ratchét whéel 169, how-
ever;does not-result’in“a-rotation of "the-take-up shaft”
156 and’ take=np reel =169 ‘in. the difection of the arrow -

D, as; atthié:tifne, the locking shaft 146 (see Figsi:5,.65

and.14) is still.locked. The step.by step. rotation-of the
ratchiet whéel 169%tauses: at this time . only 4 fensioning ..
“introdiiced” between the~
167+ C’d‘nsequenﬂy,

ratchiet:ihicet 169 ‘and*tHe set-col

the straps 164 carrying the-h6oks-278 remain in the posi="

this. period;. therefare, -the:: heoksu278 :attachied: toothe. '{5 ‘tion:shiows in:Figs#5-and- 6 Diwring: -thé-abigve-described
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period of operation the take-up drive 448 including the
weaker torsion spring 17¢ has no influence on the take-up
shaft 156.

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, 403, 412,
418, 420, 428 (Figs. 2 and 9-11) is actuzated by the
action of the controlling cam 111,
the releasing mechapism 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 actna-
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 136’ by the controlling cam 118. Now
the previously tensicned torsion spring 171 of the take-
up drive 449 (see Fig. 1) may cause a sudden rotation
of the take-up shaft 155 in the direction of the arrow D
(Figs. 5 and 12) so that the hooks 278 attached to the
straps 164 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 44% through the

medium of the straps 164, 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
tensicning of the strong torsion spring 171 of the take-up
drive 449 continues, while upon movement of the releas-
ing element 134 of the other take-up drive 448 by an
action of the controlling cam 112 from its releasing
position 154’ (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 156 is stronger than the action of the tor-
sion spring 176, 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 65, 82, 88 (Fig. 2a) of
the pushing elements 166 and the actuating drive 67, 83,
89 (Fig. 2) of the swingable suppcrting members 402

are rendered active, so.that the welt-bar 252 is advanced-

This actuation of -

10

i5

20

25

30

35.

40

45

50

55

60

65

70

<«

i6 o
towards the needles 250 and turned into thé 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 cam 113 (Fig. 1) the
strong torsion spring 171 is entirely released, so that new
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 166, the welt-bar 252
and welt-rod 436 may be moved towards the needles into
the pesition of Fig. 8 as described above.

After the loops of the fabric have been transferred
from the welt-hooks 270 to the needles 259 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 reiurned and the swingable sup-
porting members 402 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 171 becomes higher than the tension of the
weaker torsion spring 178, the drawing off of the fabric
is taken over by the take-up drive 449,

At any suitable interval during the kniiting operation
the releasing element 154 of the take-up drive 448 may
be returned into its releasing position 154 whereby the
weaker torsion spring 179 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 118
may come into engagement with the dwell of said con-
trolling cam 116 as shown in full lines in said Fig. 14,
Thus, the mechanism 118, 122, 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 118, 122, 126, 132 associated. .
with the locking latch 136, the releasing elément 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 254 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 448 and 449 are disengaged from the tecth
of the associated ratchet wheels 168 and 169 respectively
so that, when the machine is stopped, the fabric may be
readily wound off from the take-up reel 168 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~ -



2,827,781

1t

sions:in.shape, .proportion: and: arrangernient. of ‘parts;-as:

well- as-the substitution-of: equivalent-cléments:for: those;:.

herein shown’and.described-may-be made:withont:departs:

1ng sfrom:the spirit and.scopeof-the! mfentlon'as sétforth
in_the appended-:claims...

For example, the invention: may also-be: apphed tora:
straight-bar knitting'machine- having:mere :than: two:secs:

tions. . Furthermore; the automatic-welt-rod release mech« -
anism and/or the take-up mechanism using twe-takesup:
1

drives applying" different: tensions:-to- the- fabric-may-be
used -in. knitting :machines--which aré not:-equipped with:
. an automatic: welt—turning device: .

What T -claim.is:-

1. A welt-rod.r¢leasing mechanism; forusein a: ‘straight!

bar. knitting . machine: provided:. with: automatically-cofs-

-trolled means for engaging:automatic take-up means:with:

a ‘welt-rod.-at -a- predetermined interval-.aftér-an initial

. drawing-off::of ‘knitted-fabri¢ 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-through:the welt::

rod engaged with-the fabric; said welt:rod-releasing mech::

anism - comprising - in: combination: supporting: means;i.
actuatable welt-rod operating means capable of Teceiving;:

holding: and  releasirg a~welt-rod, said welt-rod-operating

means: being: mounted:ion: said  supporting »means; -auto-:

12
third - and-fourthicontrolling: elements--beingsrespeetively,
associated: with. said-. welt-turning"device; said:welt-bar;.-
said welt-rod operating means and said take-up meahs for!:

actuatinng::sanfe:-at-piedetermined ~initervals in: predett

5 ~ mined-relationship-to:-éach other;:said’ controlling: elex.

enits being.opeérable-independentlyiof each -other.

5. A welt-rod- releasing: - miechdnism,:: for: usér im™a
straight:bar knitting machine-provided with:aitomatically:
controlled-means for-engaging automatic: take-tip means:..

0° ‘with & welt-raéd:at a:predetermined.interval aftér-an-initials

drawingsoff-of knitted fabric by a welt-bar, sé-as t¢ trans+

fer-the-drawing-offiof thé:fabric fromi.the welt-bar to-the
take-up:means-thirough the welt-rod-engaged-by.the fabric;:.
said welt-rod: releasing mechanism-comiprising:in: cembis*

‘15" ‘nationy-supporting:means: having:a :welt-rod: guiding:chans:-

-nel;-;actuatablé: weltrod -operating mi€ans :mountedson>;
said-suppprting means: above “‘the-mouth: of ‘said’-gniding:
channel}-and-includirig 7a Tockable ‘member seitablaiin~as
first: position for holding:the:wélt=rod; in'a:s¢cond position:!

20 for- releasing: said: welt-rod-so- asito: drops freely: into the*

matic centrolling means-including-a movable :controlling:
element -and:méeans - for. moving: the.latter in a: predster< -

mined:manner, -and-an actuating:mechanism:engaged with

- said:: controlling; elément -and. said: welt-rod: operating:
means. for: actuating: the *latter- in:-dépendence on I the:
movements of:5aid controlling.element:at-a:predetermined:
interval-whereby the welt:rod may:be released; therweltst:
rod :releasing -mechanismbeing  operable independently

of the welt-bar and the welt-bar: actuating means;:
2..In-a-~welt:rod’ releasirig ‘mechanisnr:as- claimied < in

claim: 1, said - actuating mechanism. including:alinkage:

35

connected: with 'said controlling means :and: said:wslt:réds"

operating means, the movable controlling: elemient com=-

prising a rotatable cam; and means for adjusting the-posi-
tion:of."said- cam for-selectively varying. the: controlling:
movement-thereof: independently. of the operation of said "
welt-bar.:

3.c A-straight bar knitting machine ‘comprising:in com- -

meuth: of-said- guiding channel;-and.in-a-third position:for-
presenting said ‘welt-rod: against-a ~wall - of said= guiding:
channeljautomatic cositrolling: means including a:movabler
_ controlling: element -and: drive . means:’ for: moving: the:
9 “Jatter-in-a:predetermined manner; and an-actuating mech--
anisni. engaged- with:said -controlling : element:- and:-said
weltirod: operatirig iméans-for: settinig :the rockable  lever:
sucecessively in said three positions at-‘predetermined in<
_tervals:in: dependence ‘om:the movements ‘of: said control-
“ling;elenrient; whereby:the welt-rod imay:-be released.:

6:: Acweltfod-releasing :mechanism, -according to: claxm
5 in~which! the mouth-of-said guiding channe! - has:
widened:portion 0 as'to permit'a movement of:said - welt:
rod-into:the: guiding channel:by the.take-up:means Whﬂe -
said rockable léver.is-inm its:third position.

7., Aistraight: bar knitting: machine comprising in:cém-
bination: :'a"stationary:supporti'having. a guiding channel;
an:: automatic welt-turning:: dévice ‘including: swingable:
_supporting:means rockably ' mounted: on rsaid -stationary~

support; ‘actuatable welt-rod- operating ‘means. capable: of-
receiving; holding and releasing 'a welt-rod, said welt<rod
operdting ‘means™being mounted on’ said swingable::stip-:
porting:means.above the ‘mouth: of ‘the ‘guiding- channel

bination:. welt-rod - operating. means. capable- of holding 45 andlincluding a rockable-lever settable in'a first:position:-

and::releasing a1 weltirod, -automatic : weltrrod ::réledsing
means: operatively engaged: ‘with- said: welt-rod: “operating -
means for:causing a-welt-rod release,: automitic: take-up-

means including ‘engaging means-for engaging

gl welts:

for-holding: a~weltirod, -in-a ‘second position for releasing:-
the welt:rod so-as-to.drop:freely:into the ‘mouth-of said~
guiding channél,.and ina:third position: for pressing-the:-
welt-rod -against=a-wall of “the: ' mouth:‘of said" 'guidi g

rod:upori:its release, .an automatic: welt:turtiing 7dévice; - 5. .channel,: automatictake-ups meanst including- engaging::

andiautomatic controlling ‘means:including: fitst, -second: *

andrthird -controlling elemenis:and: drive: means:fortmovs:
ing said controlling elements in a predetermined -indfinéi}:

said-:controlling -elements béing: respectively: associated
with:-said: welt-rod-releasing means; said také-up>medns::;

and:said;welt:sturning :device for rendering same:-activeats:

predetermined:intervalssin: predetermined: relationship o

each-other; said first,:second and third control-elemients::

being; operable independently.” of: each’ othier ~for :ifde::
- pendent:operationof the welt-rod releasing: means, ‘take-- 6
up:.means; and welt-turning.‘device:

4., A-straight-bar knitting machine: comprising in“con=:

bination::a stationary support; an-automatic: welt-turning -
device:-including: swingable: ‘'supporting means rockably:-
mounted - on- said ‘stationary - support, actuatable: welt-rod -¢5. -
operating means-capable -of receiving, holding-and.releas--

ing. a welt-rod, said:. welt-rod “operating means’ béing:
mounted on-said ‘swingabie. supporting ‘means, a-welt-bar:

movably:.mounted on:said:swifigable:- 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-mov=

ing the same in a.predetermined manner, said first; second, 78-

means for-engaging the- welt-rod: upon: its ‘release; and:
autdmaticconfrolling::means: including: a’ movable :con-:
trolling: element’ and -miéans: for ‘moving- the' latter ‘in-a*
predetermined: mannery said conttollingelement:-of ‘the--
.automatic -confrolling iméans ‘being: ‘associated: with-said
welt-turning device, said welt-rod operating-meéang:-and-*
said; také:up-means for actuating sanderat:predeterrined
intervals in:predetérmined:relationship-to:each-othér: -
8. Avwelt-rod releasing. mechanism aceordingto-claim:
60- 7 in whith:the mouth: of said-guiding channslihas a“
widened portion:so-as fo. perniit asmovenient of said welt:-
rod-into-the-guiding (channel by thérengaging- meafisiof"
said:take:-up smeans { while sa*tcf rockables lever stinitst
third: position. - - :

-
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