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65 Claims.

The present invention generally relates to the
manufacture of fabric articles, and to the ma-
chine therefor, and particularly applies to the
art of knitting additional fabric onto pre-fabri-
cated fabric blanks. The invention, although
not. restricted to the hosiery field, offers special
advantages in the manufacture of full-fashioned
stocking wherein certain portions thereof are to
be knitted onto other previously made portions.

Por instance, according to the usual procedure
followed in manufacturing full-fashioned stock-
ings, it is necessary to transfer the leg portion
from one machine called the “legger” onto an-

- other machine known as the “footer” in order to
knit the foot portion onto said leg portion.

Also, in the manufacture of that type of stock-

- .ing wherein the body thereof is knifted as a
continuation of a special welt, it is necessary to
transfer said welt made on a special machine
onto the stocking knitting machine so that the
body of the stocking may be knitted onto the
welt.

Likewme according to a more recently de-
veloped method of manufacturing stockings
wherein heel tabs are knitted directly onto, and
as continuations of, the high heel portions of a
combination leg and foot blank, and the sole por-
tions of said blank are interknitted with said
heel tabs as the knitting thereof progresses, it
is necessary to transfer the combination leg and
foot blank onto a knitting machine which has
become known in the trade as a “heeler.”

(CL. 66—82)

drive mechanism, and a pattern confrol mech-
anism, all of whlch are relatively associated and -
co-function to render the knitting machine fully
automatic in that no manual operation is needed
after the machine has once been set into opera- -

- tion to knit additional fabric onto a plurality of

10
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The transfer of pre-fabricated fabric has here-

tofore been generally accomplished by manual
operation, which consumes considerable time and
involves technical procedure. Moreover, in order
to effect. the transfer operation in accordance
© with the common practice, it is necessary to stop
the knitting machine after each press-off opera-
tion so that the yarn may be pulled out, broken,
and hung into -a clamping device, after which
the machine is again started.

It is, therefore, the primary. purpose of the

invention to provide s fully automatic knitting
. machine, that is, a knitting machine whicﬁ once
set into operation, will continue to-work repeat-

edly without interruption to feed prefabricated.
blanks, - transfer such- blanks, ' knit additional -

- -fabrics, ‘and press off the finished” product.

It is also an important object of the invention

to provide a knitting: n;achmedwith mechanisms,
such as s knitting mechanism, a loop transfer
- mechanism, a fabric narrowing mechanism,. a

35
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pre-fabricated blanks and to automatically feed
and transfer said blanks in successive order on
the needles of said knitting machine,

The accompanying drawings illustrate the ap-
plication of the invention fo a so-called “heeler”
or heeling machine intended to knit heel tabs

-as continuations of the high heel portions of a
-combination leg and foot full-fashioned stock-

ing blank, and to interknit said blank with the
heel tabs. It is, however, to, be understood that
the invention is in no way limited to such & heeler
or heeling machine. .

In these drawings:

Figure 1 is a top'plan of the knitting machine
with certain parts removed for the sake of clarity;

. Figure 2 is a section taken on line 2—2 of Fig-
ure 1;

Figure 3 is an enlarged rear elevation of the
knitting machine -with certain parts removed for
the sake of clarity;

Figure 4 is an end elevation of the machine
looking in the direction of arrow 4—4 of Fig-
ure 2;

Figure 5 is & section taken on line 5—5 of Fig-
ure 2;

Figure 6 is a section taken orf line 6—8 of Fig-

-ure 2; )

Figure 7 is a section taken on line T—T of Fig-
ure 2;

Figure 8 is a sectlon taken on line 8—-8 of Flg-
ure 2;

Figure 9 is a section taken on line 9—8 of Flg-
ure 2;

Figure 10 is a detail showing parts of PFigure
8 in one operative position;

Figure 11 is a view similar to Figure 10 with-

" the parts in another operative position;

45

“Pigure 12 is a side elevation,of the transfer de-

. vice showing the pa.rts in neutra.l inoperatlve '

. _position;-

Figure 13 is a section taken on line. l3—l3 of

‘Figure 7;

Figure 14 isa deta.il in front elevation illustrat-

ing the guiding means for the needle-bar, knock-

- ‘over comb, and transfer device;

press-oﬁ’ mechanism; a fabri¢ plank - transfer )

. mechanism, & f’abric blank feedlng mechanlsm 8.

‘. Fgure 15 is'an enlarged . detall of the Cou]ller
cam and associated elements;

-Figure 16 is a section taken on line IG—IG of
Flgure 6

N
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‘Figure 17 is an enlarged detall of a part of
the knitting section of the knitting machine;

Figure 18 is a section taken on line 18—i{8 of
Figure 17;

Figure 19 is a view similar to Figure 18 with the
parts in another position;

Figure 20 is a face elevation of the parts shown
in Figure 19 in the direction of line 20—20;

Pigure 21 is a view similar to Pigures 18 and 19
with the parts in still another position;

Figure 22 is a view similar to. Figure 20 with
certain parts in section to illustrate a construe-
tion thereof;

Pigure 23 is a section taken on line 23—23 of -
S
Figure 24 is a diagrammatic illustration of & :

Figure 19;

. combination leg and foot blank;

Figure 25 is a diagrammatic illustration of
the. stocking fabric in topped position on the
welt bar; ‘

Pigure 26 is a diagrammatic {llustration of the
stocking blank with the heel tabs knitted there-
in;

HFigure 27 is an enlarged diagrammatic illus-
tration of the connection between the heel tab
and sole of the stocking;

Figure 28 is an enlarged detail of the yarn
clamping and cutting mechanism;

Figure 29 is an enlarged detail of the shifting
mechanism;

Figure 30 is an enlarged detail of the fabric
narrowing and loop transfer mechanism:

-Figure 311is a section taken on line 3!—3! of
Figure 30;

Figure 32 is an enlarged detail of the auto-
matic re-setting mechanism for the fabric nar-
rowing mechanism; )

Figure 33 is g top plan of a portion of the
mechanism illustrated in Figure 32;

- Figure 34 is an enlarged detail of the loose
course control mechanism;

i0

40

" Figure 35 is g section taken on line 35—35 of '

Figure 34;
Figure 36 is a diagrammadtic illustration of the
turn-table locking contiol mechanism;

45

Figure 37 is a detail in top plan of a portion

of the mechanism illustrated in Figure 36, with
¢ertain parts broken out;

Figure 38 is a diagrammatic illustration of the
speed control mechanism..

The machine frame is designated by the ref-
erence character
spaced upright end frames (2 rigid with a base
{4 preferably mounted upon a stand 6. The
machine frame is provided with the’ necessary
bearings to support a rotatable longitudinally
shiftable main cam shaft {8, a rotatable hand
wheel shaft .20, a rockable needle bar shaft 22, a
rockable catch bar shaft 24, a rockable knockover

bit shaft 26, a rockable narrowing lifting shaft

28, a rotatable carrier narrowing spindle 30, &
transfer device shaft 32, and a longitudinally slid-
able shifting rod 34.
. The various. shafts are co-related, to either
actuate or support the several cooperating mech-

&0

18, and includes relatively

55
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anisms of the machine, which may be ‘stated to

comprise:

. A knitting mechanism

A loop transfer mechanism

A fabric narrowing mechanism

. A press-off mechanism :
. A fabric blank titansfer mechanism

. A fabric blank feeding mechanism

A drive mechanism »

A pattern control mechanism.

‘§§5<Zﬁhu

70
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For clarity and convenience herein, the several
mechanisms will first be described separately in
the order given, and then a statement of the
operation of the whole machine will follow, clear-
ly setting forth the cooperative function and
association of said mechanisms.

I. KNITTING MECHANISM

Spanning the end frames 12 and conveniently
fixed thereon is a beam 36 serving as a center bed
about which is located the knitting section, which
essentially comprises a needle device 38, a yarn
feeding device 40, a yarn sinking device 42, and
a knockover bit device 44.

Needle device

According to the invention, and as illustrated
in the drawings, the needle device 38 comprises a
needle bar 46 carrying needles 48 divided into
three groups, that is, two end groups 48a and 48b,
and an intermediate group 48c.

The needles in the end groups.48a and 48b are
adapted to receive yarn from the feeding device -
48, and act to knit fabric, whereas the needles in
the intermediate group 48c are non-knitting nee-
dles and serve only to retain loops of a previously
knitted fabric for the purpose to be explained in
detail hereinafter.

As is customary in the stralght needle bar type
of knitting machine, the needle bar 46 is capa-
ble of both vertical and horizontal movements,
the horizontal movement being controlled to
vary the length of the stitch.

For the purpose of imparting to the needle bar
its vertical movement, said needle bar is pro-
vided with extension arms 50 pivoted, as at 52,
to a link 54 in rigid engagement with the needle
bar shaft 22. A lever 56, also rigid with the
needle bar shaft 22, carries a roller 58 adapted
for riding engagement with either a needle bar
knitting cam 60 or a needle bar narrowing cam
62, depending upon the shifted position of the
main cam shaft 18. Constant contact of the
roller 58 is assured by means of a spring 64 hav-
ing one of its ends attached to the lever 56, and
the other of its ends attached to the machine
frame.

From the foregoing, it will be understood that
whenever the roller 58 contacts the knitting cam

‘68, the saine will cause the needle bar shaft 22

to oscillate, thereby moving the needle bar up -
and down for its knitting motion during a revolu-

tion of the main cam shaft 18 in the course of a

knitting cycle, wherein-said cam shaft is in its:
normal knitting position, but that whenever the

roller 58 contacts the narrowing cam 62, the

needle bar will be moved up and down for its

narrowing - motion during a revolution of said

main cam shaft in the course of a narrowing

cycle wherein the main cam shaft is in Its shifted

narrowing position.

For the purpose of imparting to the needle bar
§6 its horizontal movement, an arm 66 is fastened
to said needle bar and pivoted, as at 68, to a link
10 detachably engageable with a pin 12 arranged -
upon a lever 14 freely suspended from the needle
bar shaft 22 and carrying a stud 76 on which a
roller 18 is mounted for riding engagement with
a normal knitting presser cam 80 or with a nar-
rowing presser cam 82, or with an -auxiliary
presser cam 84, :

The roller 18 is urged into proper riding en-
gagement with cams 80, 82, or 84 by means of a
spring 86 having one of its ends attached to the
roller carrying lever 74, and the other of its ends
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attached to the machine frame. The roller 78
may be shifted to various. positions for engage-
ment with said cams 80, 82, or 84 independently
of the shifting of the main cani shaft 18 by means
of a forked arm 88 fastened to the shifting rod 34.
It will, therefore, be understood that engagement
of the roller 18 with the cams 80, 82, or 84 will
cause the lever 14 to swing, thus moving the
needle bar 46 in and out during a revolution
of the main cam shaft 18 by means of the link
: 70 and arm 66.

The movement of the needle bar 45 in its out
direction may: be controlled in order to vary the
length of the stitch. For that purpose, there is
provided a regulating lever 90 loosely mounted

_ on the needle bar shaft 22 and carrying a roller
92 adapted for riding engagement with either a
knitting presser regulating cam 94, or a narrow-

ing presser regulating cam 96, depending upon .

the shifted position of the main cam shaft i8.

The roller 92 is normally pulled towards the
cams 94 and 96 by the action of a spring 98 con-
nected to the lever 80 and to the machine frame.

The regulating lever 90 is formed with an
abutment 100 disposed for engagement with the
end of a regulating screw 102 carried by the press-
er lever T4. Thus it will be appreciated that by
adjusting the regulating screw 102, the position
of the lever 74 will be changed in relation to the
lever 90 accordingly changing the motion of said
lever 90 and, therefore, the length of the loops.

Moreover, in accordance with the invention, the
machine is provided with means to change the
length of the loops for the formation of one or
more loose courses in the fabric. This feature
may be had by mounting on the regulating lever
90 a latch 104 pivoted as at 105 and adapted to
be brought into and out of contact with a second
adjustable screw 106 carried by the presser lever
78. Thus it will be understood that when the
latch 104 is out of contact with the adjustable
screw 106, the lever 74 remains in its normal ad-
justed position with respect to the lever 90 so that
the machine knits loops of normal length, but
when said lateh is brought into contact with the
adjustable screw 108, the position of lever 74 is
changed in relation to lever 90, causing the ma-
chine to knit loops of increased length.

Yam feeding devzce

In accordance with the invention, and as shown
in the drawings, the yarn feeding device 40 in-
cludes yarn carriers 188a and 108b, at least one
carrier being provided for each end group of knit-
ting needles. - The yarn fed to the carriers passes
through the usual well known . tension device or
snapper {10 operated by means of & rod 112 con-
nected to a lever {14 pivoted on the catch bar

shaft 24 and provided with a roller 116 disposed
_ —for riding engagement either with the active cam

118 or the neutral cam (20 on the main cam shaft
- {8, depending upon thé shifted positlon of said
main cam shaft. .
" . The yarn carriers 08z and 108b associated
with the knitting needle groups 48a and 48b are

‘frictionally engaged by means of friction boxes.

3

connected to one slur cock bar 148g (Figure 9)
for movement therewith, whereas the carrier bar
1240 carrying the carrier 108b associated with the

" remaining knitting needle group 48b, is secured

10’
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to a slidable bracket 128b rigidly connected to
another slur cock. bar (46b (Figure 5). The
brackets (28a and 128b are slidable on guide rods
129 carried by convenient supports on the ma-
chine frame.

Yarn smk'lng device

As shown in the drawings, the yarn sinking de-
vice 42 comprises a sinker and divider head 132
fixed upon the center bed beam and having a por-
tion constituting the presser edge 133. Said head
132 is provided with two sets of sinkers 134a and
134b and two sets of dividers 136a and 136b, one
set of sinkers {34a and dividers 138a respectively

. being disposed for cooperation with one knitting

20

needle group 48q, and the other set of sinkers
(34 and dividers [36b respectively being disposed
for cooperation with the other knitting needle
group 48b.

The sets of sinkers 134a and (34b associated
with the knitting needle groups 48a and 48b are .
actuated by means of jacks 138 pivoted in a jack

“bed 140 also fixed upon the center bed beam 36.

30

The jacks intended to actuate the sets of sinkers
associated with the knitting needle groups 48«
and 48b are advanced in successive order by sep-
arate slur cams {42g¢ and 142b respectively car-
ried by the slur cock boxes 148a and {45b individ-
ually connected to the slur cock bars 146a and
(48b. The slur cock bars 146a and 146b are each
provided with a rack,asindicatedat 148a and 148b.
Between the racks 148a and 148D is positioned a

~ pinion 150 secured upon one end of a stub shaft

10
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152 carrying at its other end portion a second
pinion 154 enmeshed with a rack bar 156 guided
for vertical reciprocating movements in a guide
member {57 on the machine base 14. The rack
bar 156 is adapted to be reciprocated through

.a Coulier cam (58 on the main cam shaft (8

by means of a rocking lever (60 having ofie end -
pivotally connected to said rack bar, as at 162,
and the other end pivotally connected to the ma-

- chine frame, as at 164, and having at its inter-

mediate portion a. roller 166 received within a
camming groove {68 cut in the Coulier cam 158
so that the rotation of said Coulier cam is trans-

- 1ated into the vertical rocking motion of the lever

60

i60.
The dividers 136a and 136b in both sets are
advanced in unison by means of a catch bar 170

‘when moved in its forward stroke. said catch bar

being connected. through links 172 connected to -
catch bar arms 174 fixed on the catch bar shaft .

Also fixed on the catch bar shaft is a lever 176 -
carrying a roller 118 disposed.for riding engage-
ment with either a knitting catch bar cam 180

-or & narrowing catch bar cam (82 depending

upon the shifted position of the main cam shaft
8. The roller 178 is urged towards the cams 180
and 182 by means of a spring (84 connected to -

‘the lever 176 and to the machine. frame.

All the sinkers and -dividers in both sets are

" retracted in unison by means of the catch bar 110

122¢ and {22b with separdte carrier bars i24a :

and. 124b, preferably arranged in superposed re-
lationship, as more «clearly illustrated in Pigures 7

10 and 11, and adapted to reciprocate with re-
spect to each other in a fixed supporting bracket
126. The carrier bar 124a carrying the carrier
i88a associated with one knitting needle group

in the usual manner, while said catch bar moves .
in its backward stroke, that is, in the direction

- of the arrow in Pigure 8. The catch bar 170 is

also adapted to be lifted slightly in order to clear
the sinkers for their actuation by the jacks 138.

- For that. purpose, the catch bar 170 is provided

" 48als secured to a slidable bracket 128a rlgidly 75

with a connecting piece 186 engaged with a lift-
ing arm 188 pivotally- connected to a lever 190
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arranged for oscillating movement on the needle
. bar shaft 22 and provided with an extension 191
carrying a roller {92 disposed for engagement
with either a catch bar lifting cam 194 or an
idling cam 196, depending upon the shifted posi-
tion of the main cam shaft.

Attention is called to the fact that, with actua-
tion of the Coulier cam 158, the slur cam 142a
and the yarn carrier 108a associated with the
knitting needle group 48a and the slur cam 142b
and yarn carrier 108b associated with the knitting

needle group 48b are caused to move in unison -

towards and away from each other as indicated in
Pigure 1 by the arrows D, E. F, and G, thus lay-
ing the yarns and actuating the sinkers i34a
and 1345 simultaneously in opposite directions
during a knitting cycle of the machine. '

Knockover bit device

As illustrated in the drawings, the knockover
bit device 44 includes a knockover bit bar 198 car-
rying knockover bits 200 and pivotally connected
to a stub shaft 202 supported by lever arms 204
fixedly attached to the knockover bit shaft 28.
The stub shaft 202 is also in engagement with a
link 206 pivoted, as at 208, to another link 210
which, in turn, is pivoted to one arm 212 of a
bell crank lever 2{4 rotatably engaging the needle
bar shaft 22. The other arm 216 of the bell
crank lever 214 carries a roller 218 disposed. for
riding engagement with either a knitting forward
knockover cam 220 or a narrowing forward
knockover cam 222, depending upon the shifted
position of the main cam shaft 18, for the pur-
pose of imparting to the knockover bits 200 their
horizontal reciprocating motion.

For the purpose of imparting to the knockover
_bits 200 their vertical reciprocating motion, there
is rockingly mounted upon the knockover bit "

_shaft 26 a lever 224 carrying a shiftable roller
226 mounted on a stud 227 and disposed for en-
gagement with the knitting -knockover . lifting

.cam 228 or with the narrowing knockover lift-.

ing cam 230, or with the auxiliary knockover lift-
ing cam 232. Proper engagement of the roller
226 with cams 228, 230, or 232 is assured by means

of a spring 234 connected to the free end of the .

Iever 224 and to a suitable part of the machine
frame. ‘The roller 226 may be shifted by means

- of a forked arm 236 secured to the shifting rod'

24,
II. Loop TRANSFER MECHANISM

Arranged for coaction with the non-knitting
- needle group 48¢ are two relatively wide loop

transfer combs 238a and 238b respectively secured-

to separate narrowing bars 240a and 240b slid-
ably mounted in brackets 242 disposed on a con-
necting shaft 244, guspended from dipping arms
246 rigidly connected to the rockable narrowing
lifting shaft 28."

Also rigidly connected to said sha,ft 28 are rela-
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252 and 256 are in engagement with the rollers -
250, the shaft 28 will be.rocked, accordingly im-
parting a dipping motion to arms 246 and asso-
ciated parts, but that when the idling cams 196
and 254 are in engagement with the rollers 250,

.said shaft 28, arms 246, and associated parts

- remain stationary.

10

Sliding movement is 1mparted to the narrowing
bars 240a and.240b by means of a transfer mo-
tion device 260. This transfer' motion device
comprises a cam disc 262 having camming faces
264 on both of its sides and mounted for oscilla-

. tion on a shaft 266 supported in suitable bearing
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brackets 268 conveniently arra.nged on the ma-~
chine frame.

Disposed for riding engagement with the cam- -

ming faces 264 of the cam disc 262 is a2 pair of
roller carrying plates 210a and 216b respectively
connected to slidable support bars 272a and 272b.
One bar 2T2q is provided with a finger 274a
adapted for contact with one end of the narrow-
ing bar 240a carrying the loop transfer comb
238a, while the other bar 212b is provided with .
a finger 274b adapted for contact with one end -
of the narrowing’ bar 240b carrymg the loop
transfer comb 2385, '

The plates 210a and 2700 may be urged in con-
stant engagement with-the cam disc 262 by. means
of a spring 276 between said plates, whereas the
narrowing bars 240a and 2406 may be urged in
constant contact with the fingers 274a and 274b by
means of springs 278a and 218b connected to said
bars and to parts of the supporting structure,
such as one of the brackets 242.

The cam disc 262 is actuated by means of a
link arrangement 280 consisting of a rod 282 con-

‘nected at one end to an extension 284 formed

with said disc 262 and at the other end.to an arm
286 of a sleeve 288 rotatable on the catch bar
shaft 24. The sleeve 288 is provided with a
second arm 290 cairying a roller 292 disposed for
riding engagement with either an idling cam 294
or an active cam 296 on the main cam shaft 18,
depending upon the shifted position of said main
cam shaft. Because of this construction, it will
be understood that whenever the active cam 298 -

-is in engagement with.the roller 292, the cam dise
262 will be oscillated and that the oscillation of

said cam disc will cause the narrowing bars
240a¢ and 240b to move in opposife directions,
indicated by the arrows in Figure 2.

. 1. FaBric NARROWING MECHANISM
"- Disposed for cooperation with a predetermined

5 number of needles in the knitting needle groups
48z and 48b at the opposite ends of the needle

‘bar are two ‘relatively small narrowing combs

' 298a and 298b respectively fixed in separate nar-

60

tively spaced levers 248 carrying rollers.260. The

roller carried by one of said levers 248 is dis-

posed for engagement with either the idling cam °

~ 196 or with an active cam 252, whereas the roller
carried by the other of said levers is disposed for

65

- engagement with either an idling cam 254 or an -

- active cam 256, identical in shape to cams 198
and 252 respectively. The rollers 258 are nor-
mally urged towards said cams by means of
springs 288 attached to the levers 248 and to suit-
able portions of the machine frame. Thus it

70

" will be understood that when the active cams 76

- rowing bars 300¢ and 300b Iongitudinally slidably -

mounted in brackets 282. The narrowing combs
298a and 298b are intended to slide independently
of the sliding movement of the loop transfer
combs 238a and 238b. At this point, it is to be
noted that, whereas the loop transfer combs 238a
and 238b are inténded to have a constant uni-
form back and forth motion over the same series
of needles, the narrowing combs 298a and 298b
are adapted to have a progressive inward mo-
tion over different series of .needles. For that
purpose, there is provided a progressive narrow-

.ing motion device 302 which comprises a pair of

integral stepped cylinders 304a and 304b rotatably
mounted upon & shaff 308 supported in suitable
bearing brackets 308 conveniently arranged on
the machine frame. ' .
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Disposed for riding engagement with the
stepped surfaces of the cylinders 304a and 3045
is a pair of roller carrylng plates 310a¢ and 3(0b

_Tespectively connected to slidable support bars
312a¢ and 312b. One bar 312q is provided with
a finger 3idg adapted for contact with one end
of the narrowing bar 308a carrying the narrow-
ing comb 298a, and the other bar 342b is pro-

vided with a finger 314b adapted for contact with -
one end of the narrowing bar 3000 carrying the

narrowing comb 288b,

The plates 310a and 3105 may be urged in con-
stant engagement with the stepped cylinders 304a
and 304b by means of a spring 316 between said
plates, and the narrowing bars 300a and 300b
may be urged in constant contact with the fin-

"gers 314a and 314b by means of springs 3i18a
‘-and 318b connected to said bars and to parts of
their support, such as one of the brackets 242.

The integral cylinders 304a and 304b are

ada,pted to be rotated clockwise or anti-clockwise
and, for that purpose, are provided with a suit-
able pawl and ratchet arrangement 320 which, in
the embodiment shown, consists of two ratchet
"wheels 322 and 323 respectively having their teeth
- directed in opposite directions, and of two pawls
824 and 325, one pawl 324 cooperating with the
ratchet wheel 322 to cause rotation of the cylin-
ders in the direction of arrow S, the other pawl

325 cooperating with the remaining ratchet wheel . ;

328 to cause rotation of the cylinders in the
direction of the arrow V in Figure 5. The pawls
324 and 328 are actuated by means of a link ar-
rangement 326 consisting of .an appropriately

. shaped lever 328 connected to one end of a rod

330 having its other end connected to an arm
332 rockingly mounted on the catch bar shaft 24.
It will be understood that, as the narrowing
combs 298¢ and 298b are progressively moved
" inwardly to narrow the fabric, it is also necessary

10

a ratchet wheel 350 rigidly fixed to said spindle
and acted upon by a pawl 352 carried by a lever

354 connected through a link 386 to a rocking
arm 388 rotatably supported on the catch bar

shaft 24,

As will dppear from the drawings, a.cross plece

* 360 spans and unites the arm 332 and the arm 358

so that, normally, said arms are rocked together
for the simultaneous operation of the pawl and
ratchet arrangements 320 and 348 to actuate the
entire fabric narrowing mechanism in the man- .
ner to be presently described.

Rigid with the arm 388 is a lever 362 carrying
a pivotal latch 364, one end 386 of which is adapt-

“ed to be brought into contact with a nose piece

368 of a lever 3710 loosely supported on the catch
bar shaft. The latch 364 may be pivoted to the
lever 362 as indicated at 365, The lever 370 is
provided with a roller 372 disposed for riding
engagement with a narrow cam 374 on the main
cam shaft 18, said roller 372 being much wider
than said cam 874 so that the roller engages the
cam in either shifted position of the main cam

_ shatt.

40

to arrest the carrier bars-124¢ and 124b at points -

gradually moving inwardly. For that purpose, a

pair of stepped dise 334a and 334b are fixed upon
the rotatable carrier narrowing spindle 30, one
disc. 384a being positioned at one end portion of
said spindle, and the other disc 334b being posi-

tioned at the other end portion of said spindle.

Accidental rotation of the narrowing spindle 30
may be prevented and the desired positioning of
the stepped discs 334a and 334b may be had by
providing an index mechanism 335. i

Disposed for riding engagement with the
- Stepped discs 334a and 334b are rollers 336z and
336D carrled by brackets 338a and 338p mounted
for sliding movement on said narrowing spindle
- 30 and having arms 340a and 3405 projecting
over the carrier bars {24z and 124b. The arm

340a is provided with :an adjustable stop 342a
arranged in the path of outward movement of -
the friction box §22a associated with the carrier.

108a for limiting its outward stroke. The arm
3400 is likewise provided with an adjustable stop
342 arranged in the path of outward movement
-of the friction box 122b associated with the car-
rier 108b to limit its outward stroke. The car-

riers 108a and- 1080 are limited in their inward -

stroke by means of adjustable stops 344a and 3440
provided on the fixed carrier bar supporting
bracket 126 and disposed in the path of inward
- movement of the friction boxes 122¢ and 122b.

The rollers 338z and 3380 may constantly be
urged in engagement with the stepped discs 334a
and 334b by means of springs 348a¢ and 348b. The

From the foregoing, it will be appreclated that
whenever the pivotal latch 364 is swung in posi-

‘tion to contact the nose piece 368 of lever 310,

the cam 374 will cause the lever 362 to oscillate
and thus impart a rocking motion to.lever 354
and arm 358, accordingly actuating the pawl and
ratchet arrangements 320 and 348. However,
when the pivotal latch 364 is swung to a position
to clear the nose piece 388 3 of the lever 310, then
the oscillation of the latter through the cam 374
has no action on the lever 362 so that the pawl
and ratchet arrangement 320 and 348 remain in-
active and, accordingly, the entire fabric nar-
rowing mecha.msm remains idle,

At certain times during the operation of the

‘machine for the purpose to be specified herein-

after, the pawl and ratchet arrangements 320
and 348 are adapted to be actuated to return
the narrowing combs 298az and 298b and the
varn carriers §08a and 108b to their original.
extreme outer positions.. This is accomplished

_ after the narrowing of the fabric has been com-

50
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pleted and, in accordance with the present in-
vention, as ravelling courses are being knitted.
For that purpose, there is provided a cam block

‘316 on one slur bar t46a or 146, which cam block

is disposed to engage & roller 318 carried by a
lever 380 pivoted on the catch bar shaft 24 and

- normally urged towards said slur bar by means

of a spring 882. - Thus it will be understood that,
with every reciprocation of the slur bar, the lever
380 is given an oscillatory motion through the
cam block 376 acting on the roller 318. The lever
380 is provided with a latch 384 pivoted as at
385 and adapted to be brought into engagement
with an extension 386 on the arm 358.

Because of.this arrangement, it will be appre-
ciated that whenever the latch 384 is swung out -
of engagement with the extension 386, the os-
cillatory motion of the lever 388 has no effect on

‘the machine, but when said latch is swung into

" engagement with said extension, the oscillatory

70

narrowing spindle 30 is rotated by the function of

a pawl and ratchet arrangement 348 comprising

.

motion of the lever 388 is transmitted through
the interconnected-arms 332 and 358 and, accord-
ingly, actuate the pawl and ratchet arrange-

ments 320 and 348 to cause rotation of the stepped -

cylinders 308a and 304> and the stepped discs -
334z and 334b for permitting the step-by-step
return of the narrowing combs 298a and 298b
and yarn’ carriers 1830 n.nd 1880 to their orig~ -
inal podﬂon. : ;
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IV. PrESS-OFF MECHANISM

According to the invention, the machine is
adapted to press off the fabric after the knitting
thereof is completed. Of course, for the actual
pressing off, it is necessary that the main cam
shaft 18 undergo a revolution to actuate the
needles 48 so that the same may disengage the
loops of the last fabric course. However, it will
be understood that, during the pressing off opera-
tion, it is also necessary that the yarn carriers
108a and 108b be stopped and held stationary to
prevent the feeding of the yarn and that the
yarn be cut to permit the complete press off,
and clamped in position for the formation of the
initial course of the fabric to be knitted by the
machine in the normal operation thereof follow-
ing the press off. Therefore in accordance with
the invention, there are provided a carrier lock-
. ing device 388 and a yarn clamping and cutting
device 390. :

Carrier locking device

The carrier locking device 388 comprises &
pair of sleeves 392a¢ and 892b mounted on the
carrier narrowing spindle 30 for longitudinal
sliding movement thereon, but held against ro-
tating movement in relation thereto, each sleeve

10
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sists of two yarn clamp and cutter assemblies

400a¢ and. 400b, one arranged on each. side of
the knitting section. Each assembly comprises a

-guide block 402 adjustably supported on the

sinker head 132 and formed with a pair of guide-
ways 404 and 405 disposed in paralleling super-
posed relationship. Mounted for. sliding move-
ment in one guideway 404 is a movable bar 406
having a yarn engaging hook end 408. Fixed
within said guideway 404 is a stationary block
410 shaped to fit within the hook end 498 of the

bar 406 and to cooperate therewith to clamp the

yarn therebetween. Also mounted for sliding -
movement in the other guideway 405 is a second
movable bar 412 likewise having a yarn engag-
ing hook end 414, TFixed in sald guideway 405
is a stationary block 416 shaped to fit' within the

_hook end 418 of the bar 412 and to cooperate

20
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being provided with a depression 394 at one point

of its periphery for the purpose to be later
specified. .
The sleeve 392a is associated with the carrier
narrowing bracket 338 while the sleeve 3920
is associated with the carrier narrowing bracket
388D so that said sleeves follow the inward and
outward movements of said carrier narrowing
"brackets. . o
Cooperatively associated with the sleeves 392a
and 392b are locking levers 396a and 396b suit-
ably mounted in pivots 395 for transversal pivotal
movement, but stationary with respect to the
Jongitudinal sliding movement of said sleeves.
Each locking lever is provided with an adjustable
pin 398 adapted to glide on the peripheral sur-

face of the associated sleeve in alignment with -

_the depression 394 thereof during the sliding
movement of said sleeve through operation of the
carrier narrowing brackets 338a and 338D.

The pins 398 are adapted to normally hold the
locking levers 396a and 396b at a level above
the carriers 108a and 108b and thus allow for
the free reciprocation of the latter in their yarn
laying function. With the sliding movement of
the sleeves 392a and 392b, the depressions 394
thereof are brought in registration with the pins
398 whereupon said pins fall into the depres-

sions, thus permitting the locking levers 396a

" and 296b to drop and engage the carriers (08a

and 108b for locking the same against reciproca-

tion. It is to be noted that the location of the
depressions 394 on the sleeves is bredetermined so
that the actuation of the locking levers takes

place at the precise moment when press of is”

to occur. These locking levers 396ac and 396b
are caused to release the carriers 108a and .108b
when, in the sequence of operation. of the knit-~
ting machine as will be set forth hereinafter, the
" narrowing -spindle 80 is rotated, thereby sliding
-thé sleeves 392¢ and 392b, thus moving the de-
. pressions 394 out of registration with the pins
398, accordingly returning said levers 396a and
396 to their level above the carriers 08g and
and 108D for the free reciprocation thereof.

Yarn clamping and cutling device
The yarn clamping and cutting device 390 con-
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therewith to cut the yarn. For. that purpose,
the hook end 414 is formed with cutting edges
418. :

The straight end portion of the cutter bar 412
is fixed in relatively spaced holders 420 and 421
adjustable on a rod 422 slidably supported in a
U-shaped bracket 424 attached on ‘the machine
frame. The straight end portion of the clamp
bar 406 freely engages the holders 420 and 421
so that said bar 406 may slide in relation to the
cutter bar 412.

In order to assure the proper clamping of the
yarn ¥ before the cutting thereof, the hook end

‘418 of the cutter bar 412 is adapted to project

at a greater distance than the hook end 408 of
the clamp bar 406 so that the latter may engage
the yarn and clamp the same prior to the actu--
ation of the cutter bar. This feature may be.
accomplished by providing & body 426 fixedly
arranged upon the slidable clamp bar 406 between .
the holders 420 and 421 and positioning an ex-
tension spring 428 between said body and the
jnnermost holder 420. Because of this construc-
tion, it will be understood that when the rod 422
is moved outwardly, that is, in the direction of
arrow R in Figure 17, the clamp bar end 408
in engagement with the yarn will come in"con-
tact with the clamp block 410, thereby securely
clamping the yarn vy due to the tension of said
spring 428 which then permits the rod 422 to con-
tinue its outward movement to bring the cutter
bar end 414 engaging the yarn y in cooperative

‘position with the cutter block 416 to sever the

yarn. . .

_ The rod 422 receives its sliding motion through
‘an arm 430 pivoted to said rod 422, as indicated
at 431, and to a support 432 on the machine
frame and provided with an extension 434 car-
rying a roller 436 disposed for contact with a

" cam 438 arranged on the main cam shaft I8

80

and positioned at one end of the machine. The
arm 430 transmits simultaneous movement. to.

. the clamp and cutter assemblies 400a and 4000
. by means of a link 440 and lever 442. The arm
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430 may be rendered inactive by the function
of a latch 444 pivoted to the machine frame, as

“indicated at 446, said latch being adapted for

engagement with the underside of the arm ex- .
tension 434 thus holding the arm in the posi-
tion represented in full lines in Figure 17 and
consequently preventing its actuation by the cam
438. It will be noted that the cam 438 is pro-
vided with a relatively short active camming por-
tion 439 so that arm 430 is normally swung it
the direction of arrow X thus normally maintain-
ing the hook ends of the clamp bar 406 and cut-
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ter bar 412 out of the way of the knitting in-
strumentalities. »
V. FABRIC BLANK TRANSFER MECHANISM -

According to the invention, previously knitted
fabric-blanks are to be transferred automatically
. onto the needles 48 of the knitting machine and,

for that purpose, there is provided a fabric blank:
transfer mechanism’448 which, as represented in

the drawings, comprises a pair of supporting
brackets 500 swingably mounted on the needle
bar shaft 22 of the knitting machine, one bracket
being disposed on one side of the knitting sec-
_ tion, and the other bracket being disposed on the
other side of said knitting section. Each bracket
is formed with an extension §02 pivotally carry-
ing, as shown at 504, an angular lever 506 adapted
for swinging movement - with its associated
bracket. Swinging movements may be imparted
to the brackets 500 by means of a pair of gears
508 respectively fixed to each of said bracketis
and enmeshed with toothed segments 510 keyed,
or otherwise suitably secured, upon the trans-
. fer device shaft 32. Also sujitably secured upon
the transfer device shaft 32 is a lever 512 carry-
ing a shiftable roller 514 disposed for engage-
ment with either an active cam 516 or an idling
cam 518 on the main cam shaft 18, independentiy
of the shifted positions of the latter.

~The roller 514 is shifted by the actuation of
a forked lever 520 connected to and controlled
by the shifting rod 34, in the manner to be fully
set forth hereinafter.

As shown in the drawings, the cam 518 is
formed with an upstanding flange ‘522 provided

7

_ing movement to the toothed segments 50 which,

10

in turn, rotates the gears 508, swinging the sup-
porting brackets 500 with their respective angu-
lar levers 506 to and from the position shown

-in Figures 4 and 10, but whenever the roller
514 is shifted to the position wherein it engages

the idling cain- 518, then the parts mentioned
remain stationary, that is, the brackets 500 and
their. associated elements are m neutral posi-
tion, as illustrated in Figure 4.

It is to be noted that one arm of each of the
angular levers 506 preferably carries an adjust-

. ing stop 534 disposed to rest upon a portion of

20
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the corresponding bracket 500 and urged thereon
by means of a spring 536 so that said levers 506

‘may assume a definite adjustable .position with

respect to the brackets 500. The other arm of

each of said angular levers 506 carries a trans-

fer bar engaging latch 538 pivoted as at 539 and

normally moved and held in transfer bar engag-

ing position by means of a spring 540. The

latches 538 are provided with pins 542 positioned

for engagement with guide. fingers: 544 formed
with levers 546 mounted for oscillation on the

transfer ‘device shaft 32, adjacent the toothed

segments 5§10,

Oscillation of the levers 546 is had through
the function of an arm 548 connected to said
levers by means of a rigid bar 550 and carrying a
roller 552 adapted to be shifted in and out of

. engagement with a cam 554 on the main cam

with a recess 524 at that point where the active - .

cam 56 and idling cam 5({8 are approximately
of the same height, Therefore, the roller 514

and, accordingly, the shifting rod 34 are pre-

vented. from shifting until the cams 516 and 518
reach the position where the recess 524 registers
with the roller 514, for the purpose subsequently
to be stated.

40

The roller 514 is urged towards its associated -

- cams 516 and 518 by means of a spring 526 con-

nected to the lever 512 and to a suitable portion-

of the knitting machine frame. In order to fa-
cilitate the shifting of the roller 5i4, the lever
512 is provided with a non-shiftable roller 528
disposed for riding engagement with an auxil-

“iary cam 530 on the main cam shaft 18, irre-.

spective of the shifted position thereof, the cam
530 for tha.t purpose bemg wider than the roller
528.

As will more clearly appear from F1gure 4, the
auxiliary cam 530 is shaped and positioned so

&

50

5b

that the camming edge 531. thereof lies in a plane °

concentrically disposed with respect to the cams
- 516 and 518 at the point where they are approxi-

‘mately of the same height, that is, at the point
where the recess 524 is formed in the flange §522.
At that point, the cams 516 and 518 are prefer-
- ably formed with & slight depression 532 so that
the roller 5i4 temporarily leaves said eams 5§16

- and 5§18, the lever 512 being maintained in its po- -

sition by the roller 528 in engagement with the

auxiliary cam 530.  Thus it will be appreciated -

a0

that the roller 514, being relieved from pressure '
against its associated cams 616 and 518, nor-

- mally existing due to the action of the spring
'§28, may be readily shifted at the proper moment.
From the foregoing, it will be understood that
whenever the roller 514 is shifted to that position

" “wherein it engages the active cam 516, the shaft
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shaft .18, proper engagement of the roller 552
with said cam 554 being assured by means of a
spring 556 connected to an extension 558 on the
arm 548 and to & suitable point on the knitting
machine frame..

The roller 552 is shifted through the actuation
of g forked lever 560 on the shifting rod 34. The

- shifting of the roller 552 may be accomplished
‘easily by fixing a stop rod 562 to. the machine

frame at a point where said rod. will contact the
arm extension 558 when the roller 552 leaves
the raised portion 564 of the cam 554 and thus
suspend $aid roller away from the round or
inactive portion 565 of said cam, at which time
the shifting occurs. Of course, the provision of -
the rod 562 also acts to support the arm 548 when
the roller 552 is shifted out of engagement witn
the cam 554.

The oscillation of the levers 546 acts to open

“the latches §38 against the action of the springs

540 and to permit said latches to close under -
action of said springs. In other words, when
the latch carrying levers 506 are in their posi-
tion for engagement with the transfer bar T
and the levers 546 are moved outwardly, the fin-
gers 544 thereof bear against: the pins- 542 and

“‘open’ the latches 538 so that the same may
‘pass under the extremities of the transfer bar T.

With the subsequent inward movement of the

-levers 546; the fingers 544 thereof leave the pins
- 542,

allowing the: latches 538 to be closed by
the springs 540 and thus engage the extrem--
ities of said transfer bar and lock the same
within grooves 566 -provided for that. purpose
in the angular levers 546. In this manner, the
transfer bar T is held fixedly by the levers 506,
and may be swung with said levers to the posi-.
tion bringing the transfer points P:of the trans
fer. mar ‘T in alignment with the needles 48 of
the-needle bar 46. When the transfer bar T is
returned from its registration with the needle
bar 46 to its original position, the outward oscil-
lation of the levers 506 asain opens the latches

I! is caused to oscmate and thus impart a rock- 'u 538, freeing the transfer bar
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It will be appreciated that, in order to‘eﬂfect
the proper transfer of the fabric from the trans-
fer bar onto the needles in the manner to be
fully described hereinafter, it is necessary that
the needles, transfer points, and knockover bits
be maintained in accurate relationship. For
that purpose, there are provided guide plates
568 suitably fixed on the center bed beam 36

on each side of the knitting section, and having .

outstanding wedge shaped nose pieces 518 pro-
vided with angularly disposed faces 57t and §Tle
‘adapted for engagement with guide pins. 572
preferably in the form of guiding rollers carried
by the transfer bar engaging levers 506. More-
over, the levers carry adjustable pins 574 adapted
to engage the inner faces of the plates 568.
Rigid with the plates 568 but laterally spaced
therefrom are also provided second guide plates
516, each having a pair of adjustable pins 5718
and 579, one pin 518 being disposed to bear upon
the end-of the needle bar, the other pin 519 be-
ing disposed to bear upon the end of the knock-
over bit comb. Because of these various ele-
. ments, the transfer bar, needle bar, and knock-
over bit comb are stabilized in relation to one
another so that the transfer points P are held
in proper alignment with the needles 48 and the
knockover bits 200 are held in the required posi-
tion for their accurate movement between the
needles and transfer points aligned therewith.

. VI. FaBriC BLANK FEEDING MECHANISM

In accordance with the invention, the pre-
viously knitted blanks are to be fed automat-
ically to the fabric blank transfer mechanism,
and for that purpose, there is provided a fabric
blank feeding mechanism which, as shown in
the drawings, preferably comprises a turn-table
580 supported for rotation on frame work 982
swingably carried by the machine frame stand
16 by means of a shaft 584 rotatably arranged
in brackets 586 on said machine frame stand.

'
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ing levers 506 of the fabric blank transfer mech-

_ anism.
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The holding pawl 596, as will .be_ described
hereinafter, is adapted to be moved to free the
turn-table for its rotation. The turn-table is
rotated by means of a pawl and ratchet device
604 comprising a ratchet wheel 606 and spring
pressed pushing pawl 608. The pawl 608 is suit-
ably mounted on a lever 610 which is pivotally
supported at 6i1 on framework 582 to oscillate
thereon, as indicated by the arrows M and N in
Figure 1. The lever 618 is resiliently connected
to a rod 612 which is provided with spaced col-
lars 644 and 615, the lever 610 being disposed to
be engaged by the innermost collar 614, a spring
616 being interposed between said lever and the
outermost collar 615. "

The free end of the rod 612 is attached to a
bell crank lever 618 pivoted to the machine frame,
as at 619, and connected by means of a link 620
to an arm 622 pivotally mounted, as at 623, on
the machine frame for horizontal! rocking mo-~
tion. The intermediate portion of the arm 622
is provided with a roller §24 disposed to extend
between relatively spaced annular discs 626 and

'627 rigidly fastened on the main cam shaft i8.
"Because of this construction, it will be under-

. stood . that with every shifting motion of the
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The frame work 582 may be locked in place to '

support the turn-table 580 in operative position
by means of g bolt 588 rigidly interconnecting
said frame work to its carrying structure. The
bolt 588 may be removed to permit the swinging
of the frame work 582 and the turn-table 580
out of their operative position whenever it is de-

sired. The turn-table 580 is divided into a plu--

rality of successive sections 590. Each section
is provided with a pair of transfer bar holding
members §92 adapted to hold the transfer bar
T in position for engagement by the transfer bar

engaging levers 506 of the fabric blank transfer.

. mechanism, in order to transfer the blank on
- said transfer bar onto the needles of the knitting
machine in the manner hereinbefore described.
_As will more clearly appear from Figure 1,

. the turn-table 580 is mounted to revolve about

main cam shaft 18, the arm 622 will he oscil-
lated and thus actuate the pushing pawl 608
through the link, lever, and rod connection above
described, to operate the ratchet wheel 606 and,
accordingly, rotate the turn-table 580 step by
step in the direction of arrow.’K in Figure 1.
It is to be noted that the rear end portion of
the arm 622 'is connected by means of a link
628 aixd lever 630 to a hydraulic shock absorber .
632 of any suitable known construction. In this
manner, it is possible to check, in an advan-
tageous way, the back and forth movements of
the main cam shaft 18. '
The ratchet wheel 6066 may be locked in posi-

. tion after each step by step movement by means

of a spring actuated locking pawl 634 pivoted as
at 635 to the framework 582. During the actu-
ation of the pushing pawl 608 on the ratchet
wheel 606 to rotate the turn-table 588, the end
636 of the holding pawl 5386 rides on the smooth -
edge of the disc 602. When the next abutment
600 on said edge is brought in position to con-

- tact the end 636 of the holding pawl 596, the
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an axis 594 fixed to the supporting frame work :

‘582 but is held against rotating movement by

means of a holding pawl 596 pivoted as at.597 to -

the frame work 582 and normally urged by the
action of a spring $98 in engagement with any
one of a plurality of abutments 600 formed at

spaced points-on the edge of a disc 602 rigid,
It is to be noted that the

with said turn-table.
number of abutments 600 correspond to the num-
ber of transfer bar holding sections. into which
the turn-table 580 is divided, and that the spacing
of said abutments is predetermined so that said

65

corresponding transfer bar section 590 of the

turn-table 580 reaches its proper position for

cooperation with the fabric blank transfer mech-
anism.

Upon reaclung ‘that posmon, the turn-table -

‘580 is adapted to be held stationary and, there-

fore, the action of the pushing pawl 608 must be
disrupted. Por that purpose, the ratchet wheel '
606 is capable of rotating relatively to the turn-
table. This feature may be had, as shown in
the drawings, by mounting the ratchet wheel
606 freely between spaced flanges 640 and 841
rigid with said turn-table, and by providing slots
642 in the ratchet wheel 686 through which ex-
tend pins 644 suitably fixed on the flange 641.

_ Springs 646 are introduced in the slots 642 to

70

‘sections may be successfully maintained in proper -

relation with respect to the transfer bar engag-

({]

bear against the normal rear portion of the. »
pins 644 and- corresponding portion of the slots
642. By reason of this construction, when the

holding pawl 596 prevents further rotation of
the turn-table 580, the pushing pawl 608 will

continue to act on the ratchet wheel 606 to ad-
vance the same one or more steps, the springs
646 yielding under the “resultant force until the
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pins 644 reach a point relative to the end ot the
slots §42 which prevents movement of said ratchet
wheel. At that point, the resistance of the
spring $18 on the rod ‘612 is overcome so that
_the pushing pawl carrying lever 618 becomes in-
active. Therefore, any subsequent movement of
the rod 612 in the directions indicated by ar-
rows H and J in Figure 1 will have no effect on
the pushing pawl lever 818 because of the yield-
ing connection therebetween. This condition
persists until the holding pawl 596 is again moved
to free the turn-table 589.
" It is particularly to be noted that the holding
pawl 596 and locking pawl 634 co-functiorr to
hold the turn-table. fixed so that there is no
_danger of the transfer bar section 598 becoming
_ displaced with respect to the transfer bar en-
gaging levers 506 of the fabric blank transfer
mechanism

VII. DRIvE MECHANISM

The several motions which the machine must
undergo to perform its various functions are im-
parted through rotation of the main cam shaft
18 which is adapted to be driven at times at a
relatively high rate of speed, and at other times
at a reduced rate of speed in the general direc-
tion indicated by the arrow L in Figs. 4 and 5.
For that purpose, there are provided a high speed

motor 650 and a low speed motor 652 respec-’

tively mounted on suitable portions of the ma-
chine, The high speed motor 650 carries a
gear 654 enmeshed with a second gear 565 fixed
onto a stub shaft 658 supported in suitable bear-
_ings on the machine frame. .

Also fixed onto the stub shaft 658 is a third
gear 660 enmeshed with a fourth gear 662 keyed,
or otherwise secured, on the main cam shaft i8.
‘The low speed motor 652 also carries a gear 664
enmeshed with the gear 856 which, of course,
imparts rotation to the main cam shaft 18
through gears 660 and 662.

Preferably a free~-wheeling clutch 666 is inter-
posed between the gear 664 and low speed motor
$52 so that, during the running of the high speed
motor 650, the low speed motor shaft remains
idle, although the gear 664 revolves.

Electric current is selectively supplied elther to
‘the high speed motor 659 or the low speed motor
662 by the_function of a double pole magnetic
switch 668 arranged on the machine frame and
controllable from the pattern control mecha-
nism of the machine, as will later appear.

In Figure 38, there is diagrammatically shown
an electrical circuit illustrating a possible way of
selectively supplying current to the motors. The
current from the feed lines 610 in which a line
- switeh 671 may be interposed, is controlled by

means of a manually operable master switch 672
adapted, by the function of a single pole mag-
netic switch 613 assoclated therewith, to start
-and stop the machine,
The line switch 671 and the single pole mag-
> netic switch 613 being closed, the current may
then fiow to the high speed motor §58; or to the
- low speed motor 682. - The pole may be reversed
. by actuation of a limit switch 814 under control
of the pattern contirol mechanism..
" It is to be noted that allth;camsonthemain
_cam shaft 18, with the exception of the Coulier
‘cam 58 which is Joosely mounted on said main
" cam shaft and held against shifting movement
therewith are rotated with, and at the same rate
of speed as, said maln cam shaftt. The Coulier

9
cam Iil is adapted to be rotated through an in-
dividual gearing and, for that purpose, is pro-
vided with & hub 6716 having diametrically op-

- posed recesses 6§18 formed for engagement with a

& projection 680 integral with the hub €81 of & gear
682 mounted for free rotation on the main cam
shaft 18, but for shifting movement therewith.
As will more clearly appear from Figure 15, the
hub 681 is hollowed out and fitted over a bushing"

.10 683 keyed, or otherwise fixed, to the main cam

shaft 18. The gear 682 may be maintained in

>engagement with the bushing 683 by means of &

flange 685 formed with one side of the hub 884

and by means of a ring 687 suitably fixed to the.

15 other side of said hub. .The Coulier cam {68.1s
held against shifting movement preferably by
means of a split collar 689 freely engaging the
- hub 676 and secured to a suitable support on the
machine frame. The gear 682 engages another
20 gear 684 secured to the stub shaft 658 carrying
the driving gears 656 and 660. The Coulier cam
gear 682 is also in engagement with a gear B88
carried by the hand wheel shaft"20 so-that, upon
rotation of the hand wheel 688 on said shaft, the
? Coulier cam (58 and the cam shaft 18 may be
rotated by hand, for the purpose to be subse-
quently stated.

It is pointed out that the gear 684 is smaller
than the gear 660 so the Coulier cam gear 682 is
rotated af one-half the speed of the main cam

. shaft 18. It-is moreover pointed out that, since
the Coulier cam 158 is held against the shifting
movement of .the main cam shaft 18, and the
.gear 682 is adapted to shift with said cam shaft,
the Coulier cam will remain stationary whenever
the main cam shaft.shifts in the direction of the
arrow A in Figure 3, because such shifting disen-
gages the projection 680 from the recess 618,

40 thereby temporarily destroying the connection

between the gear 682 and the Coulier cam 188..

In order to assure positive arrest of the Coulier
cam 158 immediately upon its disengagement
with the gear 682 and, further, assure re-engage-
ment of the projection 880 with said Coulier cam,
there is provided a brake arrangement 690 con-
sisting of a brake shoe 692 disposed about & por-

"tion.of the peripherial edge of the Coulier cam
168 and ‘having one end fixed to an arm 694
pivoted to the machine frame, as indicated at
695. The other end of the brake shoe §92 is
- resiliently connected by means of a spring 696
attached to a lever €98, in turn connected to the
arm 694.

‘Bearing against the lever 698 is the end 100 of
a bell crank lever 102 pivoted, as at 103, to the

‘machine frame, the other end T84 of said bell
crank lever carrying a roller 785 disposed for
contact with the face of a cam on the main cam
shaft, for instance, the eatch bar lfting cam 194,
Thus, as shown in Figure 16, it will be appre«

“. ciated that, with the shifting of the main cam

shaft 18 in the direction of arrow A, the cam 194

urges the bell crank lever 702 to. the position

. shown in dotted lines, 'accordingly displacing the

lever 698 to actuate the brake shoe §82 and,

-~ accordingly, holding the Coulier cam (88 asainst

free rotation. .

© VOL PATT!RN .Counor. MECHANISM

The various mechanisms of the machine so far
referred to are intended to be controlled auto-
matically through the function of the pattern
control mechanism which will now be described. -

As shown in ‘the drawings, the pattern control
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‘mechanism esséntia.l]y comprises & pattern chain
706 having sets of buttons 710 arranged thereon

secording to a definite plan, and disposed to act
at precise moments on a set of jacks 712 con-

" veniently pivoted on the machine adjacent said -

chain, as shown at 1i3, and individually linked
in the manner to be more fully stated hereinafter
to said various mechanisms of the Kknitting
machine. . . :

The pattern chain 106 engages a rotatable
drum 714 rotatably supported on a shaft 716
mounted in bracket TiT secured on the machine
frame. The pattern chain is guided in its move-
ment by mesns of suitable pulleys 118 arranged
at convenient points on the machine frame.

Movement is imparted to the drum 7{4 by actu-
. ation of a pawl and ratchet arrangement 720 con-
sisting of a ratchet wheel 122 rigid with said
drum, and a pawl 124 carried by an arm 7126
pivoted on the drum supporting shaft 116.

Adapted for contact with the arm 726 is an
oscillating lever T28 pivoted.on the machine
frame, as shown at 729, and carrying a roller 730
disposed for riding engagement with a cam 732
on the main cam shaft 18. Positive engagement
between the roller 730 and cam 132 is assured by
means of a spririg 734 connected to the lever 728
and to the machine frame.

It will be noted that the roller 130 is somewhat
wider than the cam 732 so that constant engage-
ment therebetween exists regardless of the shifted
position of the main cam shaft 8. -

_From the preceding description, it will appear
that rotation of the cam 732 with the main cam
shaft 18 causes oscillation of the lever 128 which,
in turn, oscillates the arm 726, thereby actuating
the pawl and ratchet arrangement 720 to advance
the pattern chain 706 step by step at each revo-
lution of said main cam shaft.

As illustrated in the drawings, and ds will more

clearly appear from Figure 9, the set of jacks 712 -

includes eight jacks, respectively designated by
. the reference characters 712a to Ti2nr inclusive,
each jack beirig normally urged into its inactive
position-by means of springs 136.

The jack Ti2a is connected by means of a rod

10
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The jack Tf2c¢ is connected by means of a rod '
148 to the pivotal latch 364 of the fabric narrow-
ing mechanism in order to actuate the same for
its narrowing function, whereas the jack Ti2d is
connected by means of a link 750 to pivotal arms
152 and 753 interconnected through a shaft 754,
and.of a rod 156 to the latch 384 controlling the
automatic resetting of said fabric narrowing
mechanism, )

The jack Ti2e is connected by means of a rod
158 to the latch (04 of the loose course control
means to automatically actuate the same. =

The jack 112f is connected by means of a link

" 160, of a bell crank lever 162, and of a rod 764 to
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738 to the latch 444 controlling the function of - ‘

the yarn clamping and cutting device 390 herein-
‘hefore described, so that whenever & button 710
on the pattern chain 706 is brought in position to

50.

move said jack T12a, the same exerts a puill on

the latch 444 so that the yarn clamping and cut-
‘ting device is free to function as stated.

The jack 1i2b is connected by means of a link
740 and a lever 142 to the shifting rod 34 to which
are affixed the shifting forked levers 520 and 560
of the fabric blank transfer mechanism, the
_ shifting forked arm 88 of the needle device 38,
and the shifting forked arm 236 of the knock
over device 44, The lever 142 is pivoted as at
143 on a suitable support on the machine frame.

the turn-table holding pawl 596 to control ‘the
same automatically. ‘

The jack 112g is provided with an extension
166 disposed to actuate the switch 674 for the
purpose of changing the pole of the double pole
magnetic switch 668 in order to direct current
either to the high speed motor €50 or to the low
speed motor 652. _

The jack Ti2h is connected by means of the
usual rod linking arrangement (not-shown) to
the cam shaft shifting roller 768 acted upon by
the controlling cam 170 and cooperating with the
shifting cams 172 and 113 on the main cam shaft
18 for the purpose of shifting said main cam
shaft to and from knitting and narrowing or loop
transfer positions.

THE SEQUENCE OF OPERATION OF THE
KENITTING MACHINE

As hereinbefore stateéd, the machine herein de-
scribed is devised to knit heel tabs into a com-
bination full-fashioned leg and foot blank.. Such
a blank has been shown in Figure 24.

'As shown in said Figure 24, the blank 800 com-
prises a leg 802 having reinforced high heel por-
tions 804, and a foot 886 having reinforced sole
portions 808 which are formed by continuous
knitting: to constitute a combination leg and foot
blank. Between the leg and foot portions of the
blank, there are provided non-reinforced courses
810 which serve to form a line of demarcation
between those portions of the last course of the
foot fabric and the first course of the sole fabric
into which the heel tabs are subsequently to be
knitted. : '

In accordance with the invention, the. last
course 812 of the reinforced high heel portions,
and the first course 814 of the reinforced sole
portions are topped onto a special topping stand,

" for instance, a topping stand .as shown and de-
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Tt will be noted particularly from Figure 2 that -

the connection between the jack 7i2b and the
" shifting rod 34 is yieldable and, for that purpose,
there are provided on said rod 34 a pair of spaced
collars 744 and 145 between which the lever 142
is slidably engaged, a spring 746 being disposed
between the collar 145 and- the corresponding
face of said.lever T42.. Therefore, whenever &
button T10 on the pattern chain 706 is brought in
position, to move the jack 7i2b, the same will
pivot the lever 742 compressing -the spring T48
which may then act to shift the rod 34 in the
direction of arrow Q.
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scribed in my co-pending application Serial Num-
ber 140,004, filed April 30, 1937, now Patent No.
2,267,528, that is, the last course 812 of the rein-

"forced high heel portions 804 and the first.course

814 of the reinforced sole portions 808 are first
topped in paralleling relationship; then the in-
terposed non-reinforced courses 810 are cut
(preferably by means of knives K on the special
topping stand); and finally, the topped courses
are positioned into straight line relationship so
that said courses may be placed onto the points P

_of the rigid transfer bar T. This topping opera-

tion is performed manually by the operator, who
may then place the transfer bar T with the
topped blank thereon in position on the transfer
bar holding members 582 provided on the succes-
sive” sections 880 of the turn-table 580 on the

“knitting machine, :
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Before starting the knitting' machine, the same
may be adjusted properly, if needed, by manu-

ally setting the fabric narrowing mechanism to



. 48 of the knitting machine. -
- auxiliary presser cam 84 moves the needles so
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its starting position, which may be done readily
by rotating the progressively narrowing motion

. device 302 to bring the stepped cylinders 304a

and 304b in position {o hold the narrowing combs
298a and 298b in their starting position and by
manipulating a hand wheel 299 affixed to the
carrier narrowing spindle 30 to bring the stepped
discs 334a and 334b in position for locating the
carrier. bars 124q and 124b to hold the yarn car-

,riers 108a and_ 108b in their starting position.

If necessary, the pattern control mechanism
may also be. adjusted to its starting position by

_means of the hand wheel 688 on the shaft 20

carrying the gear 686 in engagement with the
Coulier cam gear 682 operatively associated with
the main cam shaft {8 on which is secured the
pattern chain working cam 732.

The turn table 580 is moved into a position
wherein one section 590 thereof with the filled
transfer bar T held thereby, lies in front of the
transfer bar engaging members 592 of the blank
transfer mechanism 448 on the knitting machine.
The knitting machine thus adjusted, the master
switch 672 is manually operated to start the ma-
chine, the double pole magnetic switch 668 being
set so that current will flow to the low speed
motor 652 causing the main cam shaft 18 to rotate
at reduced speed, accordingly’ causing the ma-
chine to run slowly.

At the start of the knitting machine, the main
cam shaft 18 is in its normal knitting position,
but the carriers 108z and -108b are held in their
extreme outermost positions by means of the

locking levers 396a and 396b respectively so that,

with the rotation of the main cam shaff, said
carriers will be prevented from laying their yarns
and, therefore, no knitting will actually -take
place, although the fmachine W1ll go through a
knitting cycle.

At the initial motlon of the main cam shaft

11

of the transfer bar to the needles of the knitting :
machine the Coulier cam rotates since the main
cam shaft is in knitting position. This rotation
of the Coulier cam, however, has no effect on
the yarn carriers 108a and 108b because they are
held against movement by the locking levers
396a and 396b, but does act on the slur cock bars
186 and 146b to cause the sinkers #34a and
134b to advance in position over the fabric as
shown in Pigure 10 where, in cooperation with

the dividers advanced to that same position by

actuation of their advancing means in the man-
ner hereinbefore stated, they .function to hold

- down the fabric for its transfer to the needles. -
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Following the transfer of the fabric, the cam
516 causes the angular levers 506 to return to
their position adjacent the turn table 580 where-
upon the cam 554 causes the levers 546 to open
the latches 538 so that the empty transfer bar
is deposited onto the turn table which, during
the fabric transfer operation, is held stationary
by function of the holding pawl 596. After the
depositing of the empty transfer bar, the cam
516 causes the angular levers 506 to be lifted to
their neutral position where they remain until
the next fabric blank. transfer operation is to
take place. By the time the angular levers 506
reach, their neutral position, the knitting machine
operates to rotate the spindle 30 thereby actuat-
ing the stepped discs 334a and 334b and accord-
ingly sliding the sleeves 392a and 392b which
brings the depressions 394 out of registration

© with the pins 398 so that the lever 396a and 396b
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18, a button 710 on the pattern chain 706 lifts -

the jack Ti2b for the actuation of the shifting
rod 38. With the shifting of said rod 34, the
rollers 514 and 552 of the fabric blank transfer
mechanism 448 are moved in alignment with
their respective active cams 5i6 and 554; the

" roller 18 of the needle bar device 38 is moved in

alignment with the auxiliary presser cam 84; and
the roller 226 of the knockover bit device -44 is
moved in alignment with the auxiliary knock-
over cam 232. Therefore, during the revolution
of the main cam shaft 18, the cam 516 causes
the angular levers 506 to drop from their neutral
position to a posmon adjacent the end of the
transfer bar T.

At the same time, the cam 554 causes the levers '

546 first to open and then to close the latches
$38 so that said transfer bar becomes rigidly en-

gaged with said latches. The cam 518 then acts
to rotate the shaft 32 moving the segments $i0

and gears 588 thus imparting rotation to the’

shaft 22 and, accordingly, swinging the levers §86
to bring the transfer bar T from the turn table
580 to a position where the transfer points P
of said transfer bar register with the needles
At that time, the

that the same press against the transfer points
and the auxiliamy’knockover cam 232 moves the
knockover bits 288 to a position lower than cus-
tomary thereby providing clearance for the
transfer of the fabric blank 808 from the points
of the transfer bar onto the needles of the
knitting machine. Tt is pointed out that during
the transfer of the fabric blank from the points

‘release the yarn carriers 108a and 108b. At sub-

stantially the same time the rod 34 is shifted so
that the roller 552 leaves the cam 554; the roller
514 engages the idling cam 518; and the rollers
18 and 226 respectively engage their regular nor-
mal knitting cams 80 and 228.

As the machine is set for normal knifting, a
button on the pattern chain lifts the jack Ti2¢g

- which actuates the switch 614 reversing the pole
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of the double pole magnetic switch 668 so that
current then flows to the high speed motor 650,
causing the machine to.move at high speed.
At approximately the same time, another button
on the pattern chain lifts the jack 712f, which
actuates the holding pawl 596 and releases the
turn table 580. Thus it will be understood that,
since the main cam shaft 18 is already in knitting
position, the Coulier cam 158 and its driving

- gear 682 are in engagement, the brake shoe 692
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is released, the roller 292. of the loop transfer
mechanism rides on the idling cam 294, the dip-
ping rollers 250 ride on their idling cams 196 and-

254, the yarn tension roller 118 rides on its active

cam (18, the roller 192 of the yarn sinking
device #2 rides on the catch bar lifting cam 194,
ihe roller 118 rides onethe knitting catch bar

_cam 186, the roller 218 of the knockover device

44 rides on the knitting forward knockover lift-
ing cam 228, the roller 58 of the needle device 38
rides. on the knitting cam 60, the roller 78 rides
on the normal knitting presser cam 80, and the
roller 92 rides on the presser regulating cam.
84. The machine may then knit heel tab courses .
onto the high heel portions_of the blank in en-
gagement with the knitting needle groups 48a
and 48b.

In accordance with the preferred form of the
‘invention, the loops 813 of the first course &14 of .
the sole portions 808 of the blank 808 in en-
gagement with the non-knitting needle group
48¢c are adapted to be transferred for a predeter-
mined number of needles as the knitting of the
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courses 815 of the heel tabs 816 progresses, in
order to effect an interknit overlapping connec-
tion 818 between said sole portions 808 and heel
tabs 816. For that purpose, after the knitting
of each course of the heel tabs, a button 710 on
the pattern chain 106 which, as already stated,
advances one step with each revolution -of the
cam shaft 18, is brought to raise the jack 112h,
bringing the shifting roller 7168 into cooperative
relation with the shifting cam 113 for the shift-
ing of the main cam shaft I8. This shifting of
the main cam shaft disrupts the knitting mecha-
nism and sets the loop transfer mechanism for
operation, that is to say, the Coulier cam 158 and
its driving gear 682 are disconnected. The brake
shoe 692 is applied to said Coulier cam in the
manner already stated. .The roller 292 of the
loop transfer mechanism leaves the idling cam
294 and engages the active cam 296; the dipping
rollers 250 leave the idling cams (96 and 254 and
engage their active cams 252 and 256; the yarm
tension roller 116 leaves the active cam (18 and
engages its neutral cam (20; the roller 178 leaves
the knitting catch bar cam. {80 and engages the
narrowing catch bar cam “182; the roller (92
leaves the catch bar lifting cam 194 and engages
the associated idling cam 196; the roller 218
leaves the knitting forward knockover cam 220
and engages the narrowing forward knockover
cam 222; the roller 226 leaves the normal knit-
ting knockover lifting cam 228 and engages the
normal narrowing knockover lifting cam 230;
the roller 58 leaves the needle bar knitting cam
60 and engages the needle bar narrowing cam 62;
the roller 18 leaves the normal knitting presser
cam 80 and engages the normal narrowing
presser cam 82; the roller 92 leaves the knitting
presser regulatmg cam 94 and engages the nar-
rowing presser regulating cam 96.
514 of the blank feeding device, however, remains
in engagement with the idling cam 518 since said
cam is relatively wider than said roller.

With the main cam shaft 18 in its shifted nar-
rowing position, it will be appreciated that, dur-

ing the following rotation of said main cam
shaft, the machine operates to pick the loops 813
off the non-knitting needles 48¢ and transfer
them for the required number of needles so that
certain of said loops are deposited over certain
loops on the knitting needles 48a and 48b. Fol-

- lowing the loop transfer operation of the ma-

chine, the main cam shaft 18 is returned to its
normal knitting position and again functions to
knit a course 815 in each heel tab 816, which

" causes the interknitting of the transferred loops-

with the heel tab courses.

It is to be noted that the operation of the loop-

transfer mechanism, as above described, does not
cause the operation of the fabric narrowing
mechanism, which is intended to operate only
when the knitting has reached the point where
the heel tabs 816 are to be narrowed in order to
shape the same, Upon reaching that point, a

The roller-
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been set free by actuation of the jack T12f follow- .
ing the fabric transfer operation.
After the required number of courses 81§ has

‘been knitted, to constitute the heel tabs 816, a

button 710 on the pattern chain 706 lfts the
jack Ti2e thus automatically actuating the loose

" course control means so that one or more loose

10

courses may be knitted at the finishing edge of
each heel tab. Following the knitting of the loose
courses, the machine continues to knit without
any transfer operation so that several ravelling
courses 820 are formed -as continuations of the

~ heel tabs 816.

During the knitting of the ravelling courses 820,
a series of buttons on the pattern chain are

. brought successively in position to maintain the
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jack Ti2d in raised position through actuation of
the rod 156 in the direction of arrow C (Figure 3),
thereby placing the latch 384 in operative posi-
tion so that with each reciprocation of the slur
bar 146e, the pawl and ratchet arrangements 320
and 348 of the fabric narrowing mechanism are
operated to cause the automatic step by step re-
turn of the narrowing combs 298¢ and 298b and
yarn carriers 108a-and 108b to their original po-
sition by the time the several ravelling courses
are knitted. At that time, the locking levers
396a and 396b engage the yarn carriers, holding

‘the same against further yarn laying movement.

At approximately the same time, a button {70 on
the pattern chain 196 lifts the jack 112¢ which
again actuates the switch pT4, accordingly revers-

ing the pole of the double pole magnetic switch

668 and, therefore, directing current to the low
speed motor 652 so that the machine again runs
at a reduced rate of speed. Thereupon, a button

. 110 on the pattern ¢hain 106 lifts the jack 712a

which displaces the latch 444, thus freeing the
yarn clamping and cutting device 390 for opera-
tion by actuation of the cam 438, in the manner
hereinbefore described, so that the fabric is
pressed off the needles and allowed to drop, for
instance, into a suitable receptacle 828, being
guided therein by means of a chute 826 conven-
iently supported on the machine frame.

By the time the press-off operation has taken -

_place, a button 170 on the pattern chain 7106 lifts

the jack 712b, permitting the rod 34 to shift and,
therefore, automatically setting the machine for
operation of the blank transfer mechanism,
which places a new blank 800 on the needles 48
for the repeated knitting of the heel tabs there-
onto, in the manner hereinbefore set forth. '
- What I claim is:

1. In a fiat knitting machine: a mechanism op-
eratively associated with the machine to feed

‘prefabricated fabric blanks thereto, and means

- establishing a driving connection between said

60

button ‘710 on the pattern chain 706 shifts the

jack 1i2¢ which, through its connecting rod 748,

pivots the latch 354 to bring the same in position
~for the simultaneous function of the narrowing

and loop -transfer mechanisms in- the manner
 hereinbefore explained.

. Tt is also to be noted that, because of the con-
nection between the turn table 580 of the blank
feeding device and the main cam shaff, the re-
peated shifting of the latter causes, in the man-
ner previously explained, the automatic rotation
of said turn table which, as already stated, has
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mechanism and machine to actuate the -former -
through, and in timed relation with, the latter..

2. In a flat knitting machine: a mechanism op-
eratively associated with the machine to transfer
pretfabricated fabric blanks thereto for the knit-
ting of additional fabric thereon, and means es-
tablishing a driving connection between said
mechanism and machine to actuate the former
through, and in timed relation with, the latter.

3. In a flat knitting machine: mechanisms op-
eratively associated with the machine to feed and
transfer prefabricated fabric blanks thereto for

_the knitting of additional fabric thereon, and

means establishing & driving connection between
said mechanism and machine to actuate the
former through, and in timed relation with, the
latter:



2, 363 008

4. In combination with a flat knitting machine

intended to.knit additional fabric onto prefabri-
cated fabric blanks: a mechanism associated with
said machine and operafed thereby for automati-
cally feeding the prefabrlcated fabric blanks
thereto.

5. In combination with a flat knitting machine
intended to knit additional fabric onto prefabri-
cated fabric blanks: a mechanism associated with

said machine and operated thereby for automati-

13

13.In a knltting machine having a shiftable
cam shaft; & mechanism operable to feed pre-
fabricated fabric blanks to said machine, said
mechanism comprising a turn table divided into
& plurality of fabric blank holding sections; and
means connected to sald cam shaft and actuated

- through the shifting thereof for operating the

10

cally transferring the prefabricated fabrie blanks

thereto.
6. In combination with a flat knltting machine
intended to knit additional fabric onto prefabri-

cated fabric bjanks: mechamsms associated with.

sald machine-and operated theneby for automati-
cally feeding and transferting the prefabricated
"fabric blanks thereto. v

7. In a flat knitting machine having a bank
of needles: a mechanism operatively associated
with and operated by the machine to bring pre-
fabricated fabric in position for engagement with
said needles; and a mechanism also operatively
associated with and operated by the machine to
bring prefabricated fabric in position for engage-
ment by the first mentioned mechanism.".

8. In a flat knitting machine: a needle bar
having a bank of needles adapted to have pre-
fabricated fabric deposited thereonto by means
of a separate transfer bar; and a fabric blank

transfer mechanism operatively associated with.

-and operated by the machine and comprising
transfer bar engaging means movable into regxs-
tration with the needle bar.

9. In a knitting machine: a needle bar, a fah-
ric blank transfer mechanism operatively asso-
ciated with the machine and comprising trans-

turn table to bring said sections thereof, in suc-
cession, into position for the feeding of said
blanks to the machine.

14. In a knitting machine having a shiftable

"cam shaft and a pattern chain: a mechanism

- operable to feed prefabricated blanks to said ma-
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chine, said mechanism comprising a turn table
divided into.a plurality of fabric blank holding

-sections; means connected to said cam shaft and

actuated through the shifting thereof for operat-
ing the turn table to bring said sections, in sue-
cession, into position for the feeding of said
blanks to the machine; means functioning for
temporarily holding the turn table against op-
eration by said operating means; and means gov-
erned by said pattern chain for controlling the
function of said holding means.

15, In a knitting machine having a shiftable

" cam shaft, a mechanism operable to feed pre-
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. fer bar engaging means movable into registration -

with the needle bar; and a fabric blank feeding
. mechanism comprising transfer bar holding
means movable for presenting a plurality of

transfer bars in succession to the transfer bar -

engaging means of said fabric blahk transfer
mechanism.

10. In a knifting machine: a mechanism op-
eratively associated with the machine to feed

40

fabricated fabric blanks to sald machine, said
mechanism comprising a turn table divided into
a plurality of fabric blank holding sections; a
rocking arm connected -to said cam shaft and
actuated through the shifting thereof for operat- -
ing the turn table to bring said sections, in suc--.
cession, into position for the feeding of said
blanks to the machine; and a shock absorber
connected to said rocking arm and operable there-
by to check the main cam shaft in its shifting"
movements

16. In a knitting machine. & knitting mecha-
nism including a needle bar and & knockover bit’
comb; a fabric transfer mechanism operatively
associated with the machine to transfer prefabri-

. cated fabric blanks to said knitting mechanism

and including transfer bar engaging means; and
guide members. disposed on the machine for en- .
gagement with sald needle bar, knockover bit-
comb, and transfer bar engaging means for the

. aligned registration thereof. in the transfer of the

prefabricated fabric blanks thereto, said mecha-

nism comprising & support having a plurality of
fabric blank holding sections; and means oper-
able to control said support to bring the sections
thereof into positlon for the feeding of said blanks
to the machine,

11. In a knitting machine: a mechanlsm op-

eratively associated with the machine to feed pre-
fabricated fabric blanks thereto, said mechanism
comprising-a turn table divided into a plurality
" of fabric blank holding sections; means connected
to a driven part of the machine for operating
the turn table to bring said sections thereof, in

succession, into position for the feeding of said

50 eratively associated with the machine to transfer.

fabric blanks,
17.-In a knitting machine: a mechanism op-

prefabricated fabric blanks thereto, sald mecha-

" nism comprising a transfer bar engaging device;

a cam for operating sald device; and pattern

" means-for controlling the operation of sald de-

vice by the cam.
18. In ‘a knitting machiné having & pattem

" chain: a mechanism operatively associated with

v
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blanks to the machine; and means functioning .

for temporarily holding the turn table against
operation by said operating means,

12. In & knitting machine: a mechanism op-

" eratively associated with the machine to feed pre-

" fabricated fabric blanks thereto, said mechanism
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comprising & turn table divided into a plurality
of fabric blank holding sections; means connected -

to a driven part of the machine for operating the
turn table to bring said sections thereof, in suc-
cession, into: position for the feeding of said
blanks to the-machine; means functioning for
temporarily holding the turn table against opera-
tion by;said operating means; and means for con-
trolling the function of said holding means.

_ the machine to transfer prefabricated fabric

blanks .thereto, said mechanism comprising a

transfer bar engaging device; a cam for operat-

ing sald device; and means governed by said: pat-

tern chain te’control the operation of said device

by the cam. - i
19. Ina knittmg machine having a main cam

shaft and a pattern chain: a mechanism opera-

‘tively associated with the machine to transfer
.prefrabricated fabric blanks thereto, said mech-

anism comprising a transfer bar engaging device;
& cam on said main cam shaft for operating said
device; and means governed by. said pattern

.chain ‘to control the operation of said device by o

the cam.

.20, In & knitting machine: a knitting mecha-,
‘nism comprising a needle device and a yarn feed-

ing device. said needle device includlng a needle .
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bar provided with two end sets of knitting needles
and an intermediate set of non-knitting needles
adapted to have prefabricated fabric blanks
transferred thereon, and said yarn feeding device
- including yarn carriers for laying yarn simultane-
ously in opposite directions for the knitting of
courses as continuations of said blank portions
transferred on the knitting needles; a loop trans-
fer mechanism including a set of transfer combs
associated with the non-knitting needles and op-
erable to pick up the loops from said non-knit-
ting needles and transfer said loops onto certain
of the knitting needles; a fabric narrowing mech-
anism including a set of narrowing combs asso-
ciated with a number of knitting needles for
transferring the loops thereon to narrow certain
of sald courses; a mechanism comprising a car-
rier locking device and a yarn clamping and cut-
ting device, said carrier locking device including
means engageable with said carriers to arrest the
same in their yarn laying function, and said yarn
clamping and cutting device including yarn en-
gaging means operable to engage the yarn and
cut the same while the carriers are arrested by
said carrier locking device; a fabric blank trans-
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insert element in a prefabricated knitted fabric
blank by knitting said element to a course por-
tion of the blank, and successively transferring
loops of another course portion of the blank to
loops of said element as the element is knitted;
the combination of loops manipulating and fash-

joning mechanism comprising transfer point
means, narrowing point means, and a loop manip-
ulating implement structure including a plurality
of implement groups, the loops of said first course
portion to be topped onto the implements of one
of said groups and the loops of said other course
portion to be topped onto the implements of an- -
other of said groups, means for actuating and
controlling said loop manipulating and fashion-
ing mechanism providing for knitting and nar-
rowing on said first group and transferring loops

_ from said other group to loops formed on said

20

first group, and mechanisms operatively asso-
ciated with the machine to feed prefabricated
knitted fabric blanks and top the latter succes-

_sively onto said implement groups.

‘24, In a flat knitting machine having a bank

" of needles adapted to have prefabricated fabric

fer mechanism comprising transfer bar engaging

means movable into registration with the needle
bar for the transfer of said fabric blank onto the
needles; a fabric blank feeding mechanism com-
prising transfer bar holding means movable for
presenting a plurality of transfer bars in succes-
sion to the transfer bar engaging means of said
fabric blank transfer mechanism; a drive mech-
anism comprising a main cam shaft, and cams

on said shaft for imparting movement to said :

mechanisms; and & pattern mechanism actuated
by the main cam shaft for controlling said mech-
anisms in their actuation by said cams during
the continuous operation of the knitting machine.

21, In a knitting machine of the character de-
seribed, 2 set of knitting needles and a set of non-
knitting needles adapted to have a prefabricated
knitted fabric blank topped thereon, means for
knitting courses as a continuation of the fabric
blank topped on the knitting needles, means for

transferring the loops from the non-knitting nee-’

dles onto certain of the knitting needles for in-
terknitting said loops with certain loops of said
courses during the knitting thereof, and mecha-
nisms operatively assoclated with the machine.to

feed prefabricated knitted fabric blanks and top.

the latter successively onto said needles.

22. In a knitting machine for producing an
insert element in a prefabricated knitted fabric
blank by knitting said element to a course por-
tion of the blank, and successively transferring
loops of another course portion of the blank to
loops of said element as the element is knitted,
the combination of loop forming and positioning
mechanism comprising transfer point means and
a loop manipulating implement structure includ-
ing a plurality of implement groups, the loops of
'said first course portion to be topped onto the
implements of one of said groups, and the loops
of said other course portion to be topped onto
the implements of another of said groups, means
for actuating and controlling said loop forming
and positioning mechanism providing for knit-
ting on said first group and transferring loops
from said other group to loops formed on said
first group, and mechanisms operatively asso-
ciated with the machine to feed prefabricated
knitted fabric blanks and top the latter succes-
sively onto said implement groups.

23. In a knitting machine for producing an

30

40

45

50

55

60

_deposited thereonto by means of a separate

transfer bar: a mechanism operatively associated
with the machine and provided with means for
grasping the transfer bar to bring the same in
position for engagement with said needles for
depositing the prefabricated fabric thereonto.

25. In a knitting machine intended to knit ad-

" ditional fabric onto prefabricated fabric blanks:

a knitting mechanism including needles and a
device for feeding yarn thereto; a mechanism
operable for locking said device to prevent the
latter from feeding yarn to the needles; a pre-
fabricated fabric blank transfer mechanism for -
engaging said blanks in succession with the nee-
dles of the knittlng mechanism; a control mech-
anism including means for the alternate actua-
tion of said knitting and device locking mecha-
nisms; and means for the actuation of said trans-
fer mechanism between the actuation of the de-
vice locking mechanism and the actuation of the
needles of the knitting mechanism during the
continuous operation of the knitting machine.
26. In a knitting machine intended to knit
additional fabric onto prefabricated fabric
blanks: a knitting mechanism including needles
and a device for feeding yarn thereto; a mecha-
nism operable for locking said device to prevent

‘the latter from feeding yarn to the needles; a

prefabricated fabric blank transfer mechanism
for engaging said blanks in succession with the
needles of the knitting machine; a control mech-
anism including means for the alternate actua-
tion of said knitting and device locking mecha-
nisms; means for the actuation of said transfer
mechanism between the actuation of the device
locking mechanism and the actuation of the nee-
dles of the knitting mechanism; and a drive

- mechanism common to said knitting, device lock-
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ing, transfer, and control mechanisms for the

. operation thereof during the continuous opera-
..tion of the machine.

- 27. In a knitting machine: a knitting mecha-
nism comprising a needle device and a yarn feed-
ing device, said needle device including a needle
bar having two sets of needles, and said yarn
feeding device including a yarn carrier movable
for supplying yarn to one set of needles for the
knitting of a fabric thereon, and a yarn carrier
movable for supplying yarn to the other set of
needles for the knitting of a fabric thereon; a

¥ mechanism comprising a carrier locking device
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and a yarn clamping and cutting device disposed
in relation to each set of needles for cooperation
with the associated yarn carrier to lock the same

against movement and to clamp and cut the yarn

supplied thereby for causing the simultaneous
-pressing off of both fabrics from said sets of nee-
- dles; and a control mechanism for the alternate
-actuate of said mechanisms during the contin-
uous operation of the machine.

28. In a knitting machine: a carrier bar recip-
rocating -in a uniform stroke in opposite direc-
tions; a yarn carrier having constant frictional
engagement with said bar for normally recipro-
cating therewith in either direction; means dis-

. posed in the path of movement of the yarn car-
rier for overcoming its frictional engagement with
the carrier bar and thus arrest the carrier in
the course of its normal stroke in one direction
while the carrier bar completes its stroke in said

one direction; and means engageable at times -

with the carrier to overcome its frictional en-
gagement with the carrier bar and thus prevent
-the’ carrier from movement with the carrier bar
stroke in either diréction. .
© - 29, In a knitting machine? a yam carrier bar
having a constant uniform reciprocating stroke;
& yarn carrier frictmnally mounted on said bar
.for normally moving in a constant uniform. recip-
rocating stroke therewith; stationary means dis-
posed in the path of movement of the yarn car-
. rier for arresting the latter at the same point in
the course of its normal stroke in one direction
while the yarn carrier bar completes its stroke in
that one direction; movable means disposed in
the path of movement of the yarn carrier for
arresting the latter at yarious points in the course

of its normal stroke in the other direction while
the yarn carrier bar completes its stroke in that -

other direction; and locking means engageable

with the yarn carrier to overcome its frictional -

(2}
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said courses during the knitting thereof; mecha-
nisms operatively associated with the machine
to feed prefabricated knitted fabric blanks and
top the latter successively onto sald needles; and
a drive including a main cam shaft adapted for
rotatable movement, a Coulier cam ‘on said shaft
mounted for rotation independently of the ro-
tatable movements of the latter, means for driv-
ing said cam shaft at a certain rate of ‘speed,
and means for driving said Couliel cam at a
rate of speed diﬂ.’erent from that of the main
cam shaft. .

32.In a knitting machine of the character

. descnbed knitting mechanism including a set of
knitting needles and a set of non-knitting needles
‘adapted to have prefabricated knitted fabric

- 'blanks topped thereon, means for knitting eourses

as a continuation of the fabric blank topped on
the knitting needles, and means for transferring

. the loops from the non-knitting needles onto cer-

. tain of the knitting needles for interknitting said

loops with certain loops of said courses during
the knitting thereof; mechanisms operatively as- -
sociated with the machine to feed prefabricated
knitted fabric blanks and top the latter succes-

* sively onto said neédles; and a drive including a
- main cam shafi adapted for rotatable longi-
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tudinal shiftable movements, a Coulier cam on

-said shaft mounted for rotation independently

of the rotatable movement of the shaft and sup-

. ported fixedly in relation to the longitudinal -

. shiftable movement thereof, a gearing. for driv-
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engagement with the carrier bar and thus pre- .-

vent the yarn carrier from movement with the
.carrier bar in either direction. ..

~ '30."In a knitting machine of the character de-
. scribed, knitting mechanisms including a set of

knitting needles and a set of non-knitting needles

adapted to have prefabricated knitted fabric
blanks topped thereon, means for knitting courses

as a continuation of the fabric blank topped on .

the knitting needles, and means for transferring

" the loops from the non-knitting needles onto cer-:

tain of the knitting needles for interknitting said
loops with certain loops of said courses during
-the knitting thereof; mechanisms operatively as-
sociated with the machine to feed prefabricated
knitted fabric blanks and top the latter succes-
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ing said cam-shaft at a certain rate of speed,
and gearing for driving said Coulier cam at a

rate of speed different from that of the main -
cam shaft ‘and having a gear mounted for free
rotation on said cam shaft but adapted for longi-

‘tudinal shiftable movement therewith and pro-

vided with means establishing a detachable con-

_nection with the Coulier cam for disconnecting

said gear from the Coulier cam with the longi-
tudinal shifting of the cam shaft. . :

33. In a knitting machine: a knitting mecha-
nism comprising a needle device and a yarn feed-
ing device, said needle device including a needle
bar provided with two end sets of knitting needles
and an intermediate set of non-knitting needles

 ‘adapted to have prefabricated fabric blanks
50 “ransferred thereon, and said yarn feeding device
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sively onto said needles: and a drive including a- -

‘main cam shaft adapted for rotatable longitudi-
- nal shiftable movements for ‘operation of said
mechanisms, and a Coulier cam on: said shaft
mounted for rotation independently of the rotat-
- able movement of the shaft and supported fixedly
_ inrelation t6 the longitudinal shiftable movement
- thereof. .
31..Ina knitting machine of the cha.racter de-

scribed, knitting mechanism including a set of -

. knitting needles and a set of non-knitting needles
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including yarn carriers for laying yarns simul-
taneously in opposite directions for the knitting
of courses as continuations of said blank por-
tions transferred on the knitting needles; a loop. .
transfer mechanism including a set of transfer
combs associated with the non-knitting needles

‘and operable to pick up the loops from said non-
‘knitting needles and transfer said loops onto cer-
. tain of the knitting needles;-a fabric narrowing

mechanism including & set.of narrowing combs .
associated with a number of knitting needles for
transferring the loops thereon to narrow certain

" of said courses; a mechanism comprising. a car-
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rier locking device and a yarn clamping and cut-
ting device, said carrier locking device including
means erigageable with said carriers to. arrest the

~ same in their yarn laying function, and said yarn

" adapted to have prefabricated knitted fabric -

" blanks " topped thereon, means for knitting
" courses as & continuation of the fabric blank
" topped on the knitting needles, and means for
transferring. the loops from the non-knitting
__needles onto certain of the knitting needles for
interihittins said loops with oertain loops of

70

76

clamping and cutting device including yarn en-
gaging means operable to engage the yarn and
cut the same while the carriers are arrested by
said carrier locking device, a ¢am for operating

‘ sald yarn clamping and cutting device, and pat-
tern means for controlling the operation of said

device by the cam. . :
34. In a knitting machine' a lmitting mecha- :
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nism comprising a needle device and a yarn feed-
ing device, said needle device including & needle
bar provided with two end sets of knitting needles
and an intermediate set of non-knitting needles
adapted to have prefabricated fabric blanks
transferred thereon, and said yarn feeding device

including yarn carriers for laying yarns simul- -

taneously in opposite directions for the knitting
of courses as continuations of said blank por-
tions transferred on the knitting needles; a loop
transfer mechanism including a set of transfer
combs associated with the non-knitting needles
and operable to pick up the loops from said non~
knitting needles and transfer said loops onto cer-
tain of the knitting needles; a fabric narrowing
mechanism including a set of narrowing combs
associated with a number of knitting needles for
transferring the loops thereon to narrow certain
of said courses; a mechanism comprising a car-
rier locking device and a yarn clamping and cut-
ting device, said carrier locking device including
means engageable with said carriers to arrest

_ the same in their yarn laying function, and said
yarn clamping and cutting device including yarn
engaging means operable to engage the yarn and
cut the same while the carriers are arrested by
said carrier locking device, means operable for
controlling the operation of said device by the
cam, and a pattern chain arrangemeént for gov-
erning the operation of said means.

35. In a knitting machine having 'a main cam
shaft and a pattern chain: a knitting mecha-
nism comprising a needle device and a yarn feed-
ing device, said needle device including a needle
bar providd with two end sets of knitting needles
and an intermediate set of non-knitting needles
adapted to have prefabricated fabric blanks
transferred thereon, and said yarn feeding -de-
vice including yarn carriers for laying yarns
simultaneously in opposite directions for the
knitting of courses as continuations of said blank
portions transferred on the knitting needles; a
Joop transfer mechanism including a set of trans-
fer combs associated with the non-knitting
needles and operable to pick up the loops from
said non-knitting needles and transfer said loops
onto certain of the knitting needles; a fabric
narrowing mechanism including a set of nar-
rowing combs associated with a number of knit-
ting needles for transferring the loops thereon
to narrow certain of said courses; a mechanism’
comprising a cartier locking device and a yarn
clamping and cutting device, said carrier lock-.
ing device including means engageable with said
carriers to arrest the same in their yarn laying
function, and said yarn clamping and cutting
device including yarn engaging means operable
to engage the yarn and .cut the same while the
carriers are arrested by said carrier locking de-
vice, a cam on the main cam shaft of the knit-
ting machine for operating the yarn clamping
and cutting device, and means governed by the
pattern chain of the knitting machine to control
the operation of the yarn clamping and cufting
device by the cam. . . ’

36. In a knitting machine of the character de-
sceribed, knitting mechanisms including a set of
knitting needles and a set of non-knitting needles *
adapted to have a prefabricated knitted fabric
blank topped thereon; means for knitting courses
as a continuation of the fabric blank topped on
the knitting needles; means for transferring the
loops from the non-knitting needles onto certain
of the knitting needles for interknitting loops
with certain loops of said courses during the
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knitting thereof; mechanisms operatively asso-
ciated with the machine to feed prefabricated
knitted fabric blanks and top the latter succes-
sively onto said needles; and a drive including
a main cam shaft shiftable from one position
to another for the operation of said mechanisms,
a rocking arm extending at substantially right
angles to said main cam shaft, means provided
on the main cam shaft for engagement with said
arm, and a shock absorber connected to said arm
whereby to check said main cam shaft in its
shifting movements. ’

37. In a knitting machine of the character
described, knitting mechanisms- including a set
of knitting needles and a set of non-knitting nee-
dles adapted to have g prefabricated knitted
fabric blank topped thereon; means for knitting
courses as a continuation of the fabric blank
topped on the knitting needles; means for trans-
ferring the loops from the non-knitting needles
onto certain of the knitting needles for inter-
knitting loops with certain loops of said courses
during the knitting thereof; mechanisms opera-
tively associated with the machine to feed pre-
fabricated knitted fabric blanks and top the lat-
ter successively onto said needles; and a .drive
including a main cam shaft shiftable from one
position to another for the operation of said

‘mechanisms, a rocking arm pivoted at one end

portion and at substantially right angles to said
main cam shaft, means provided on the main
cam shaft for engagement with the intermedi-
ate portion of said arm, and a shock absorber
connected to the other end of said arm whereby
to check the main cam shaft in its shifting move-
ments.

38. In a knitting'machine of the character de-
scribed, knitting mechanisms including a set of
knitting needles and a set of non-knitting needles
adapted to have a prefabricated knitted fabric
blank topped thereon; means for knitting courses
as 2 continuation of the fabric.blank topped. on

-the knitting needles; means for transferring the .

loops from the non-knitting needles onto certain
of the knitting needles for interknitting loops
with certain loops of said courses during the
knitting thereof; mechanisms operatively. asso-
ciated with the machine to feed prefabricated
knitted fabric blanks and top the latter succes-
sively onto sdid needles; and a drive including
a main cam shaft, a high speed motor, a low
speed motor, gearings between said motors and
the main cam shaft, and pattern control means '
operable during the continuous operation of the
machine for the alternate operation of the high
speed motor to actuate said knitting mechanisms
and of the low speed motor to actuate said blank
feeding and topping mechanisms. .

39. In a knitting machine of the character de-
scribed, knitting mechanisms including a set of
knitting needles and a set of non-knitting needles
adapted to have a prefabricated knitted fabric
blank topped thereon; means for knitting courses
as a continuation of the fabric blank topped on
the knitting neediés; means for transferring the
loops from the non-knitting needles onto cer-
ta.m of the.knitting needles for interknitting loops
with certain loops of said courses during the knit-
tlpg thereof; mechanisms operatively associated
w1th. the machine to feed prefabricated knitted
_fapnc blanks and top the latter successively onto
said needles; and a drive-including a main cam
shaft, a high speed motor, a low speed miotor,
gearings between said motors and the main cam
shaft, a riding clutch interposed hetween said
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low speed motor and gearings, and pattern con-
trol means operable during the continuous op-
-eration of the machine for the alternate opera-
tion of the high speed motor to actuate said knit-
ting mechanisms and of the low speed motor:to
actuate said blank feeding and topping mecha-
40. In a flat knitting machine having a bank
of needles adapted to have prefabricated fabric
deposited thereonto by means of a separate trans-
fer bar, s mechanism for grasping the transfer
bar to bring the same in position for engagement
with said needles for depositing the prefabricated
. fabric thereonto; and means for operating in
timed relation said needles and mechanism in-
cluding & rotatable longitudinal shiftable main-

cam shaft and a Coulier cam on said shaft

mounted for rotation independently of the rotat-
able movement of said shaft and supported fix-'
edly in relation to the longitudinal shiftable
movement thereof. ‘

. .41, In a flat knitting machine having a bank
of needles adapted to have prefabricated fabric de-
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knitting machine for the alternate operation of
said motors. . }

44, In a flat knitting machine having a bank
of needles adapted to have prefabricated fabric
deposited thereonto by means of a separate trans-
fer bar, a mechanism for grasping the fransfer
bar to. bring the same in position for engagement
with said needles for depositing the prefabricated
fabric thereonto; and means for operating in
timed relation said needles and mechanism in-

_ cluding a rotatable longitudinally shiftable main
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" posited thereonto by means of a separate transfer .

bar, a. mechanism for grasping the transfer bar
to bring the same in position for engagement
with said needles for depositing the prefabricated
fabric thereonto; and means for operatfing in
timed relation said needles and mechanism in-
cluding a rotatable longitudinal shiftable main
cam shaft and a Coulier cam on:said shaft

mounted for rotation independently of:the ro-.

tatable movement of said shaft and supported
fixedly in relation to the longitudinal shiftable
movement thereof, means for driving said cam
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shaft at a certain rate of speed, and means for
driving said Coulier cam at & rate of speed dif- .

ferent from that of the main cam shaft. ‘
42, In a flat knitting machine having a bank of

needles adapted to have prefabricated deposited -

‘thereonto by means of a separate transfer bar, &

" mechanism for grasping the transfer bar to bring.

the same in position for engagement with said

needles for depositing the prefabricated fabric ‘
thereonto; and means for operating in timed rela-.

tion said needles and mechanism including & ro-
tatable longitudinally shiftable main cam shaft
and a Coulier cam on said shaft mounted for ro-
tation independently of the rotatable movement
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cam shaft, a high speed motor, a low speed motor,
gearings between said motors and the main cam

‘shaft, a riding clutch interposed between said low

speed motor and gearings, and pattern’ control
means operablé during the continuous operation’
of the knitting machine for the alternate opera-
tion of said motors. o

45, In a knitting machine: a pair of carrier
bars reciprocating in uniform strokes in opposite
directions towards and away from each other; a
pair of yarn carriers each having constant fric-
tional engagement with one of said bars for nor-
mally reciprocating therewith in either direction
for movement into' positions towards and away
from each other; and locking means engageable
with the carriers when moved in positions away
from each other to overcome their frictional en-
gagement with the carrier bars and thus prevent
the carriers from movement with the carrier bars

.when reciprocating in directions towards each

other. . - i

© 46, In a knitting machine: a pair of carrier
bars reciprocating in uniform strokes in opposite
directions towards and away from each other;
a pair of yarn carriers each having constant fric-
tional engagement with one of said bars for nor-

mally reciprocating therewith in either direction

- for movement into positions towards and away

from each other; lqcking means engageable with

“the carriers when moved in positions away from

“each other to overcome their frictional engage-

[
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.* of said shaft and supported fixedly in relation to

the longitudinal shiftable movement thereof, a
gearing for driving said cam shaft at a-certain
rate of speed, and gearing for driving said
Coulier cam at a rate of speed different from that
of the main cam shaft and including a gear

~mounted for free rotation on said cam shaft but -

adapted for longitudinal = shiftable movement
. therewith and-having means establishing -a de-
tachable connection with the Coulier cam for dis-
connecting said gear from the Coulier cam with
the shifting of the cam shaft. =~ - o

43~In a flat knitting machine having a bank
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ment with the carrier bars and thus prevent the
carriers from movement with the carrier bars
when Teciprocating in directions towards each
other; and means for actuating said locking -
means at certain definite times during. the oper-
gtion of the knitting machine. :

47. In @ knitting machine of the character de-
scribed, two end sets of knitting needles and an
intermediate set of non-knitting needles adapted
to have knitted fabric portions topped thereon;
means for laying yarns simultaneously in oppo-
site directions for the knitting of courses as con-
tinuations of the fabric portions topped on the
knitting needles; means for interknitting the

‘loops ‘of the fabric portions topped on the non-

" knitting needles with certain.loops of sald courses
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" of needles adapted to have prefabricated fabric

deposited thereonto by means of a separate.
transfer bar, a mechanism for grasping the trans-
. fer.bar to bring the same in position for engage-
nent with said needles for depositing the pre-

" fabricated fabric thereonto; and means for oper-

ating in timed relation said needles and mech-

anism including a rotatable longitudinally. shift- -

able main cam shaft, a high speed motor, a low
_speed motor, gearings between said motors and
' the main cam-shaft, and pattern control means
operable during the continuous operation of the
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during the knitting thereof; and means for auto-
matically and successively -topping fabric por-
tions on the needles. ,

48. In a knitting machine of the character de-
scribed, two end sets of knitting needles and an
intermediate set.of non-knitting needles adapted
to have knitted fabric portions. topped :thereon;

- .means for forming courses simultaneously and
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in opposite directions upon said end sets of knit-
ting needles; sets of transfer combs associated
with the non-knitting needles and operable to -

‘pick up loops from said non-knitting needles and

_transfer said loops onto certain of the knitting

75.

needles; and means for automatically and suc-
cessively tapping fabric portions on the needles.
49. In a knitting machine of the character de-
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seribed, two end sets of knitting needles and an
intermediate set of non-knitting needles adapted
to have knitted fabric portions topped thereon;
means for forming courses simultaneously and in
opposite directions upon said end sets of knit-
ting needles; sets of transfer combs associated
with the non-Knitting needles and operable to
pick up the loops from said non-knitting needles
and transfer said loops onto certain of the knit-
ting needles; ‘means for controlling the transfer
movement of said sets of combs for actuation
thereof when said forming means have formed
courses in directions away from each other; and
means for automatically and successively topping
fabric portions on the needles.

50. In a knitting machine of the character de-
scribed, two end sets of knitting needles and an
intermediate set of non-knitting needles adapted
to have fabric portions topped thereon; means
for laying yarns simultaneously in opposite direc-
tions for the knitting of courses as continuations

of the fabric portions topped on the knitting-

- needles; means for transferring the loops from
the non-knitting needles onto certain of the knit-
ting needles for interknitting said loops with cer-
tain loops of said courses during the knitting
thereof; means associated with a number of khnit-
ting needles for transferring the loops thereon
to narrow certain of said courses; and means for
automatically and successively topping fabric
portions on the needles.

51, In a knitting machine for knitting a pair of
heel tabs into a combination leg and foot stock-
ing blank by knitting said tabs to corresponding
course portions in the blank and successively
transferring loops of other course portions in the
blank to loops of said heel tabs as the knitting
thereof progresses, the combination of loop form-
ing and positioning mechanism comprising trans-
fer point means and a loop manipulating imple-
ment structure including two end sets of knit-
ting needles and an intermediate set of non-
knitting needles, the loops of the first mentioned
course portions to be topped onto the sets of
knitting needles, and the loops of the second
mentioned course portions to be topped onto the
intermediate set of non~knitting needles; means
for automaticaily and successively topping course
portions onto the sets of needles; and means for
actuating and controlling said loop forming and
positioning mechanism providing for the forma-
tion of loops simultaneously and in opposite di-
rections on the end sets of knitting needles, and
transferring loops from the intermediate set of
non-knitting needles to loops formed on the end
sets of knitting needles.

52. In a knitting machine for knitting a pair
of heel tabs into a combination leg and foot
stocking blank by knitting said heel tabs to cor-
responding course portions in the blank and
successively transferring loops of other course
portions in the blank to loops of said heel tabs
as the knitting thereof progresses, the combina-
tion of loop manipulating and fashioning mech-
anism comprising transfer point means, narrow-
ing point means, and a loop manipulating im-
plement structure including two end sets of knit-

ting needles and an intermediate set of non-:

knitting needles, the lops of the first mentioned
course portions to be topped onto the sets of
. knitting needles and the loops of the second men-
tioned course portions to be topped onto the
intermediate set of non-knitting needles; means
for automatically and successively topping course
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portions onto the sets of needles; and means for

actuating and controlling said loop manipulating

and fashioning mechanism providing for the

formation of loops simultaneously and in oppo-
5 site directions and for narrowing on said end
sets of knitting needles and transferring loops
from the intermediate set of non-knitting
needles to loops formed on the end sets of knit-
ting needles. :

53. In a knitting machine havmg two sepa-
rated needle banks and their associated knitting
elements operable - simultaneously for knitting
fabric sections into the body portion of a knitted
fabric blank, the combination of a yarn carrier
15 associated with each bank of needles, means for

supporting the blank for knitting an initial
course into an intermediate or connecting course
of said blank, means operative during the knit-
ting of said initial course for moving the carriers
associated with the two needle banks simultane-
ously in: opposite directions outwardly to feed
yarn, and means for automatically and succes-
sively topping fabric blanks on the needle banks.
5¢. In a knitting machine having two separated
banks of needles movable as a unit and their as-
sociated knitting elements including yarn measur-
ing sinkers operable for knitting fabric sections
into the body portion of the knitted fabric blank,
the combination of a yarn carrier and sinker slur-
cock assembly associated with each of said groups
of needles, driving connections for the machine
including a cam shaft, connections therefrom
_for reciprocating said assemblies simultaneously
in opposite directions toward and‘away from each
other, means for stopping the machine at the
completion of a knitting operation with the active
carriers associated with each section at the inside
limit of their travel, and means for automatically
and successively topplng fabric . blanks on the
needle banks.

§5. In a flat knitting machine having needles
movable: 4s a unit and yarn measuring sinkers,
.the combihation of two yarn carrier and sinker
slur-cock assemblies arranged for laying and
sinking yarn simultaneously on different groups
of said needles, means for reciprocating said. as-
“semblies. to lay and sink yarn simultaneously in
opposite directions on said groups of needles,
and means for automatically and successively
topping fabrie blanks on the needles.

56. In a flat knitting machine having needles
movable as a unit and yarn measuring sinkers,
the combination of two yarn carrier and sinker

- Slur-cock assemblies arranged on different
groups of needles, a friction driving rod asso-
ciated with each of said assemblies, driving means
including a cam and draw arm actuated thereby,
a connection from said draw arm for reciprocat-
ing one of said friction rods, a connection be-
tween said friction rods for driving one from the
other in the opposite direction, and means for
automatically and successively topping fabric
blanks on the needles.

57. In a flat knitting machine having needles

=m.ovable as a unit and yarn measuring sinkers,
the combination of sinker jacks for advancing
the sinkers, two sinker slur-cock assemblies ar-
ranged for operation simultaneously against

70 sinker jacks cooperating with- different groups

of said needles, one of said assemblies including

a slur-cock cam for operation at a relatively high

level against the jacks, and the other of said as-

semblies- having a slur-cock cam arranged for

75 operation at a relatively low level against the -
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jacks, means for reciprocating sald assemblies
to lay and sink yarn simultaneously in opposite
directions on said groups of needles, and means
for automatically and successively toppmg fabric
blanks on the needles.

‘ 58. In a flat knitting machine having needles
‘movable as a unit and yarn.measuring sinkers,
.the combination of sinker jacks for advancing
the sinkers, two yarn carrier and sinker slur-
cock assemblies arranzed for laying and sinking
yvarn simultaneously on different groups of
needles, one of said assemblies including a slur-
‘cock cam for operation at a relatively high level
against the jacks, and the other of said assem-
blies having a slur-cock cam arranged for opera~-
tion at a relatively low level against the jacks, a
friction driving rod associated with each- of said
assemblies, means for driving said rods simul-
taneously in opposite directions to produce simul-
taneous yarn. laying and sinking in opposite di-
rections on said groups of needics, and means for
automatically and successively topping fabric
blanks on the needles. )

59. A flat heeling machine having, in combina-
tion, two separated groups of spring beard nee-
“dles all movable as a single unit for knitting the
lower heel sections of a full-fashioned stocking
blank, said groups being spaced apart less than
the width of instep fabric intervening between
the heel flaps, yarn measuring sinkers cooperat-
ing with each of said groups of needles, a yarn
carrier and sinker slur-cock assembly associated
with each of said needle groups, means for recip-
rocating said assemblies to lay and sink yarn
simultaneously in. opposite directions on said
groups of needles, and means for automatically
and successively topping fabric blanks on the
needles. -

60.. In combination with a heel knitting ma-
chine having spring heard needles adapted to
have prefabricated fabric topped thereonto by

" means of a separate transfer bar, a mechanism
associated with the machine and provided with '

means for grasping the transfer bar to bring.the
same in position for engagement with said nee-
dles for topping the prefa.bricated fabric there-
onto.

81. In combination with a -flat knitting ma-
chine having beard needles adapted to have pre-
fabricated fabric topped thereonto by means of
& separate transfer bar, a mechanism movably
supported by the machine for grasping the trans-

fer bar to bring the same into position for en-
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gagement with said needles for topping the pre-

' fabricated fabric thereonto.
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62. In a flat knitting machine, in combination:
a bank of needles adapted to have prefabricated
fabric topped thereonto by means of a separate
transfer bar; a mechanism movably supporfed
by the machine and adapted to support the trans-
fer bar for movement into position to engage the
needles and top the prefabricated fabric there-
onto; yarn carriers for feeding yarn to the nee-
dles; two sets of devices for moving said yarn
carriers; and gearing connections between said
two sets of devices for their operation simulta-
neously in opposite directions.

63. In a flat knitting machine, in combma.tion'

_ & bank of needles adapted to have prefabricated
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fabric deposited thereonto by means of a sepa-
rate transfer bar; a -device movably supported by
the machine and adapted to support the transfer
bar for movement into and out of operative rela-
tionship with the needles for topping the pre-
fabricated fabric thereonto; yarn carriers for
feeding yarn to the needles; movable elements -
supporting the yarn carriers; two sets of devices,
each including a friction mechanism for moving
said yarn carrier supporting elements; and a. rack
and gear connection between said two sets of
devices for the operation of the friction mecha-
nism simultaneously in opposite directions.

64. In a flat knitting machine, in combination:
knitting mechanism including s bank of needles; .
mechanism for automatically and successively
topping prefabricated fabrics upon said bank of
needles; a loop transfer mechanism cooperating
with said bank of needles; a fabric narrowing
mechanism cooperating with said bank of nee-
dles; a press-off mechanism operatively associ-
ated ~with said bank of needles; and pattern
mechanism timing the relative operation of said
knitting mechanism, said prefabricated fabric
topping mechanism, said loop transfer mecha-
nism, said narrowing mechanism, and said press-
off mechanism.

65. In a flat knitting machine, in combination:’
a pair of slur cock cams; means for moving said’
cams towards and away from each other; a pair
of yarn carriers; means for moving the yarn car-

- riers towards and away from each other; groups
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of sinkers operatively associated with said cams;
groups of needles operatlvg associated with said

. carriers; and means for alitomatically and suc-

cessively topping prefabricated fabrics upon said
groups of needles. L
FRITZ LAMBACH.




