o T
il

oy kA

gy

- Iin"*‘

ll

I

l

|

!

I

|
.
T

INVENTOR

SRITZ LAMTBACH

2,540,128

=
fis ATTORNEY

= A //4

Sy ~2t/ el - _ _

=T RE . 92 | 4 . | 00¢C
/|- ——0p L (7% L D=l

)
G
Qu

5 Sheets~-Sheet 1

I\
D
BY

||

\

lllll

. S | (e

©

L
1T
!

]
|
1
|
-

!
|
TR
L i

e e e
u_,u ]
.

|
|
I 1
l ]
J
I}
|
|
u
I
|
!
|
|
iy
i
]
3
©
H
)
i
ol —
N
i
;\
H‘-. |
]
[
\

_ _ =1 '/ NIEA: S ZAN
%mmw.m.\...! 9L ov_t ze-d e 061 | OF | = - q0¢/ m.%.m.,.\ _ ,,.ﬁ\ L

F. LAMBACH
WARP KNITTING MACHINE

0 s S “gor
%N\ — =S _ n Lo &J ivie I ,._,H“ " _ " T = ] ..___...M......u......_..t.,ﬂl Y ..r...“.......fr
. \ w_..._._ B == =S ol T i \...._..__, y L
3 N e A4 24 ; . —1 [/ _ URAS
3 i db by _mf == == L NN ~£g¢"
(ISR O L= [ ) 222 N gor
i ot 3B a2 3 1L YR == == i BN € Ny 3
Lrﬂ%m Y %\ == nw , o Py Qkhv
7 02/ o= AL

2/44 cel| v6 . |

Filed Dec. 8, 1945
\
<
)
Y
>

Feb. 6, 1951

2=




Feb. 6, 1951 . ~ F. LAMBACH . 2,540,128
' o 'WARP KNITTING MACHINE

Filed Dec. 8, 1945 ' , 5 Sheets-Sheet 2

wZez.2 @ 7

66 B4

. — -
-

u-.;-::-;':_amn. N a .
L L 22NN
Z
%
I
NN

. >
LA ﬁ.\
"'*IEL%
42

S "'h.‘iu\hn: 2

_ \f§}\w

74

MR

N—

%

T’?/

i
)

} T L) —-—
: '-—'—hl—- “H“—“Lﬁ

* o

. " INVENTOR
| s L AMrEBACH

A3 ATTORNEY




Feb. 6, 1951 ~ F. LAMBACH 2,540,128

WARP KNITTING MACHINE
5 Sheets-Sheet 3

Filed Dec. 8, 1945

FZG I

7685
|
=/ 764
<] 766
\
\ y ; / 54 7 42 2 “ ”‘u\\\ \\\‘
i €l 1 \
=k Wl | | 762
i | ' /52 ; . ~ _3.-')";“1’
\ = |'
o\ = ) /
._ > I\
g = 'f
., = ;
. ) ?2: ?k #;f,f’ 156
5 O T N>
/ — T i T 790
726N e ' INVENTOR
N\ A  RITZ LASTEBACH

A

foey ATTORNEY




D
o
ﬂﬂr
-
e
L3
o

5 Sheets-Sheet 4

st -'-h.q_
L,

T

=

ﬁ———_“—_ﬁ—u

.-ll.l..._l —

F. LAMBACH
" WARP KNITTING MACHINE

1945

Filed Dec. 8,

~ Feb. 6, 1951

gpr’|

4548

cO? —

D
R\

<

N

NI

<

R [0

/7

\\

N

M

N

N

NN

h\. ‘
&
R

N\

N
N\

N

N

INVENTOR

SRITZ L ArTEBACH

| Aoy ATTORNEY

3

{
' . |
| v 'ri‘f o 'r

r,
.'.j"' - . 1
AN £ w




2,540,128

5 Sheets-Sheet §

F. LAMBACH
WARP KNITTING MACHINE

Feb. 6, 1951
Filed Deé: 8;'i§45

289

l

-

|
L ST R P -1—-

[

I

j_.
___1 S | WY WY S
———f— |zt —H— ——

—_—— .......l_ -
b

e 9
oy,

e e ey =y T i

K

e
-
—

B 1 1
| | I.-ﬂ

e —— _l__._

1<

l—-—L -J--—:-I— — . e ——

e

— ;._,..i.,

TR N ETE TR TEE B e Sl s s s — —

JO2

hhhhhh

-
e o fe———— IS A A L AL ek el ek Bees s e
.

- ki
h_ e kel g E————— SR WTTEF WPEEE CEEE LA SN S ek s——" e

A S SelE sl e
—— e TS R W 4

e
sy de— gy T A A ek deslek Sl s
-

==

\

'
|
|
l
|
I
I
I
|
I
|
|
:
|
I
I
|
I
|
|
|
|
)
-
I

II‘——' BN | cttetelteed

J94

.zf‘::zg.d '

732

75/

5

INVENTOR
L ATTORNEY

SRITZ LAMBACH

BY

734

rEG .

{ )

730




 Patented Feb. 6, 1951

UNITED STATES

2,540,128

PATENT OFFICE

2.540, 123
WARP KNITTING MACHINE

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

Application December 8, 1945, Serial No. 633,692

-23 Claims,
1 _
My invention relates to textile machines, and
more particularly to warp knitting machines or
so-called “Kayloom machines,” wherein one or
more filler thread carriers are mounted on a re-
ciprocable flexible transmission means, such as a
band for example, for laying filler thread adja-
cent a series of needles for subsequent incorpora-~
tion inte fabriec produced by the knitting imple-
ments of the machine from warp yarns drawn
from warp beams.
An object of the present invention is te provide
a warp knitting machine of above described type
- with a filler thread carrier drive for actuating
such a flexible transmission means, which may
be readily adjusted in such a way, that filler
thread is laid by the filler thread carrier at regu-
~ lar or irregular intervals or alternatively at reg-
ular and irregular inftervals so as to obfain any
desired pattern of the fabric produced by the
machine, |
Another object of the present invention is to
provide a warp knitting machine of above de-
scribed type with a filler thread carrier drive for
~actuating such a flexible transmission means,
which may be readily adjusted for imparting

strokes of various length to the filler thread car-
rier.

A further object of the present invention is to

provide a filler thread carrier drive of advan-
tageous construction with rather light means to
be accelerated for imparting small strokes to the
filler thread carrier or carriers.

Still another obiect of the present invention is
to provide a warp knitting machine of above de-
seribed type with a first or main filler thread car-
rier drive for imparting periodic movements to
the reciprocable {fiexible transmission. means
when the filler thread carrier mounted thereon
shall be reciprocated over substantially the en-
tire length of the series of needles of the machine,
and with a second or additional filler thread car-
rier drive for imparting periodic movements to
the reciprocable flexible transmission means
when the filler thread carrier or carriers mounted
thereon shall be reciprocated over a fraction of
the Iength of the series of needles of the machine.

A further object of the present invention is fo
provide such an additional filler thread carrier
drive, which mayv be readily attached to a warp
knitting machine of above described type. |

Another object of the present invention is to
improve on the construction of warp knitting

machines of above described type as now ordi-

narily made. | o
My invention consists in certain novel features

(CI. 66—84)
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of construction of my improvements as will be
hereinafter fully described.

The above mentioned objects and advantages
as well as other objects and advantages will be
more fully described in the following specifica-
tion, reference being had to the accompanying
drawings forming part of this specification,
wherein:

Pig. 1is a front elevatmnal view of a warp knit-
tmg machine according to the invention, some
perts being broken away and some perts being
shown in section,

- Fig. 2 is a vertical sectional view of the warp
knitting machine, taken on line 2—2 of Fig. 1,

Fig. 3 is a fragmentary right-hand side eleva,-
tional view of the warp knitting machine, illus-
trating the main filler thread carrier drive for the
actuation of the filler thread carrier when the
latter shall be reciprocated over substantially the
entire length of the series of needles of the ma-
chine,

Fig. 4 is g fragmentary front elevational view of
the additional filler thread carrier drive includ-
ing a pattern mechanism for the actuation of the
filler thread carrier or carriers when the latter
shall be reciprocated over a fraction of the length
of the series of needles of the machine,

Fig. b is a sectional view of the drum carrying
a series of pattern elements actuating the mech-
anism of the additional filler thread carrier drive,
taken on line 5—5 of Fig. 4, |
~ Fig. 6 Is a sectional view taken on line §—6 of
Fig. 1,

Iig. 7 is a top plan view of the flexible band
supvorting the filler thread carriers, and

Fig. 8 illustrates a different embodiment of the
pattern mechanism for the additional filler thread
carrier drive in the shape of a pattern chain drive.

Referring now to Figs. 1 and 2, 28 generally
indicates the frame of the warp Icmttmg machine
composed of several parts in a suitable manner,
A main cam shaft 22 journalled in suitable bear-
ing of the frame may be rotated by a motor 24
connected with said main cam shaft through a
belt drive generally indicated by 286.

Several sinker bar cams 28 (cnly one being
shown in the drawings) are keyed to the main
cam shaft 22. Each of said sinker bar cams
28 is in operative engagement with a roller 38
rotatably mounted on a sinker bar rocker 32
keyed to a sinker bar shaft 34 rotatably mounted
in suitable bearings of the frame. A tension
spring 36 stretched between one end of said
sinker bar rocker 32 and a stationary point of

the ma;ehine._tends to urge the roller 20 ggainst
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the surface of the sinker bar cam 28. 'The other
end of said sinker bar rocker 32 and the free
end of a plurality of sinker bar arms 40 keyed
to the sinker bar shaft 34 carry a sinker bar 42
secured to said ends of the sinker bar rocker
and sinker bar arms by screws. The sinker bar
42 extending over the width of the warp Eknit-
ting machine carries a series of filler sinkers 44
secured thereto in any suitable manner. Above
described sinker bar drive 28, 30, 32, 34 associated
with said sinker bar 42 may reciprocate the
sinker bar 42 with its filler sinkers 44 in a for-
ward and backward direction A in dependence
on the shape of the sinker bar cam 28.

Furthermore, several needles bar cams 46 are
keyed to the main cam shaft 22. Each of said
needle bar cams cooperates with a roller 48 jour-
nalled on a needle bar rocker 50 swingably
mounted on the sinker bar shaft 34. A tension
spring 52 stretched between the. needle bar
rocker 58 and a stationary point of the machine
tends to urge the roller 48 against the surface
of the needle bar cam 46. On each side of the
needle bar rocker 50, one end of a connecting
link 54 is pivoted to the needle bar rocker 50
at 96. The other end of said connecting link
54 is pivotally and adjustably connected with a
needle bar arm 58 keyed to a needle bar shaft
60 rotatably mounted in suitable bearings of the
frame 28. A needle bar 62 carrying a series of
needles 64 and extending over the width of the
machine is secured to the needle bar arms 58
by screws. Above described needle bar drive
46, 48, 50, 54, 58 associated with the needle bar
62 may reciprocate said needle bar 62 with its
heedles 64 In an upward and downward direc-

tion B in dependence on the shape of the needle
bar cam 46.

10
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impart periodic rocking movements in the direc-
tion of the arrow D to said guide bar shaft and
the guide bars 92 with their warp guides 94 in de-
pendence on the shape of the guide bar cam 72,

As mentioned above, the mounting structures
80, and of course the guide bars 92 connected
therewith, may be reciprocated in the direction of
the arrow C. The drive for imparting periodic
shifting movements in the direction of the arrow
C to the guide bars 92 and the warp gcuides 84
is as follows:

A helical gear 402 (see Figs. 1 and 6) keyed
to the main cam shaft 22 is in mesh with a heli-
cal gear 488 keyed to the lower end of vertical
shaft 498 journalled in suitable bearings 401 of

a support 403 secured to the frame 28 of the

20

20

- bearings 32{ of the support 403.

machine. A cam gear 396 (see Figs. 1 and 4) is
keyed to the upper end of said vertical shaft 398.
Said cam gear 396 has two grooves 397 and 399,
and each of said grooves has two substantially
horizontal sections connected with each other
by an inclined ssction. Each groove extends
through substantially one-half of the circum-
ference of.the cam gear 396. The grooves 397
and 399 of the cam gear 396 are arraneged for
engagement with pins 394 of a pin gear 392 keyed
to a horizontal shaft 390 journalled in suitable
A drum 3838

- having five circular grooves 387 is keyed to the

30

shaft 390. Five pattern chains 382 engaged with
sald grooves 387 are trained around said drum
388 and idle rollers 385. The machine comprises
five carriages 376 (only one being shown in Fig.

- 1) slidably arranged for reciprocating movements

Furthermore, several guide bar cams 72 are

keyed to the main cam shaft 22. REach of said
guide bar cams cooperates with a roller rotatably
mounted on a guide bar rocker 16 swingably
mounted on the sinker bar shaft 24. A tension

40

spring 18 stretched between the guide bar rocker

16 and a stationary point of the machine tends to
urge the roller 14 against the surface of the cuide
bar cam T2. One end of a connhecting link 8@ is
pivotally and adjustably connected with the guide
bar rocker 76 at 82, the other end of said connect-
ing link 80 is pivoted to one end of a guide bar
arm 84 at 86. The other end of said guide bar
arm 84 is Reyed to a guide bar shaft 88 rotatably
mounted in suitable bearings of the frame 20 A
series of spaced brackets 200 is keyed to said
gulde bar shaft 88. Five supporting elements 502
(only one heing shown in Fig. 1) are screwed to
cach of said brackets 300. A mounting structure
generally indicated by 98 is slidably arranged i
each of said supporting elements 302 for recipro-
cating movements in the direction C of the longi-
tudinal axis of the machine. Reference is also
had to my copending patent application relating
to “A Structure for Suspending a Guide Bar From
a Bracket of a Warp Knitting Machine,” Serial
#632,014, filed November 30, 1945, now Patent
No. 2,428,050. The machine comprises five guide
bars 92, extending longitudinally of the machine,
each of them being secured to a series of said
mounting structures 90 in a row extending longi-
tudinally of the machine. Each guide bar $2
carries a series of warp guides 94, by means of
which warp yarns 96 drawn from rotatable waip
beams (not shown) are fed to the nesdles 84.
Above described guide bar drives 72, 74, 76, 80
84 associated with the guide bar shaft 88 may

4b

- an adjustable connecting rod 372.
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in guides 378 mounted on the frame 20. Each
carriage 376 is provided with a roller 377 for en-
gagement with the elements of the pattern chain
382. A spring 384 acting on a lever 382 swing-
ably mounted on the support 403 at 385 and en-
gaged with the carriage 376 tends to urge the
roller 377 against the pattern chain 382. REach
carriage 3718 is provided with an element 274
detachably mounted on said carriage. Said ele-
ment 374 has a spherical portion in movable en-
gagement with a spherical recess at one end of
A spherical
recess at the other end of said connecting rod
372 is in engagement with a spherical portion of
an element 370 detachably connected with a
membper 369 secured to the left-hand end of the
mounting structure 90 arranged at the left-hand
end of the machine. A spring 380 stretched be-
tween the carriage 376 and said mounting struc-
ture §0 tends to hold the connecting rod 372 in
engagement with the spherical members 270 and
374. When the pattern chains 382 are advanced,
the guide bars 92 secured to the structures 90
are shifted to the right (as viewed in Fig. 1)
and to the left in the direction of the arrow C
by means of the connecting rods 372 in depend-

-ence on the shape of the elements of the pattern

chains 382. The ratio of the helical gears 404,
402 and the shape and arrangement of the
grooves 397, 399 in the cam gear 396 is such,
that the pin gear 392 and the drum 388 keyed
to the shaft 399 carrying said pin gear are moved
intermittently in two steps through two angles,
each angle corresponding to the distance between
two pins or one pitch, during one revolution of
the main cam shaft. During the first step, the
guide bar 92 with its guides 94 is shifted in one
direction, and during the second step the guide
bar 92 with its guides 94 is shifted in the oppo-
site direction.

As hest shown in Fig. 1, an endless band 128




of flexible material is trained around two drums
138, 132, each of said drums is journaled in suit-
able bearings of brackets mounted on the frame
28. The drum 132 is connected with the main
filler thread carrier drive, to be described here-
inafter, by means of which the drum 132 may be
periodically rotated in clockwise direction or
counter-clockwise direction, whereby a periodic
reciprocating movement is imparted to the band
{28 with a stroke substantially corresponding to
the entire width of the machine. As best shown
in Fig. 7, said band 128 is provided with a series
of holes 129. One or more filler threads car-
riers generally indicated by 134 may be selec-
tively fixed at suitable places to said flexible
hand 128 by means of screws (31 or the like in-
serted into holes of the band. The filler thread
carrier or carriers may slide on a guide 135 (Fig.
2) mounted on the frame of the machine. Xach
of the filler thread carriers 134 mounted on the
band 128 receives filler thread {36 from a filler
thread supply (not shown). When the filler
thread carrier or carrviers 134 are moved from
one end position into another end position in the
direction of the longitudinal axis of the ma-
chine, filler thread is laid by said filler thread
carrier or carriers substantially parallel to the
series of needles 64 onto a bridge formed by sta-
tionary elements (04, which may be called sta-
tionary filler thread receiving elements.

The main filler thread carrier drive associated
with the band {28 for reciprocating same and a
filler thread carrier 38 mounted thereon
throughout a stroke substantially corresponding
to the entire width of the machine is best shown
in Figs. 1 and 3. A pinion 138 keyed to the end
of the main cam shaft 22 is in mesh with a gear
148 keyed to a shaft 142 journalled in suitable
bearings of a support (43 mounted on the frame
28. A cam {44 keyed to said shaft 142 is in en-
gagement with a roller (4§ rotatably mounted
on a rocker {48 keyed to a shaft 160 journalled
in bearings of the suvpport 143. A tension spring
{82 stretched between the rocker 148 and g sta-
tionary stud 154 of the machine tends to urge
the roiler 148 against the surface of the cam 146,
An arm 158 keyed to the shaft 159 is pivoted at
189 to one forked end of a connecting link 152,
the other forked end of which is pivoted at 166
to one end of an arm (824, 'The other end of
said arm {164 is keyed to a shaft 168 journalled
in bearings of the support 143. The end of an
arm {78 keyed to said shaft 168 is pivoted to one
end of a connecting rod {72 at {74, The other end
of said counecting rod {12 is pivotally connected
with the lower end of g rack 176 by means of a
pin {78. Said pin {78 is held in its position
by means of a nut {79 and may be removed affer
an unscrewing of said nut 179 for a disengage-

ment of said connecting rod {712 from said rack

(76 for a purpose to be described hereinafter.
Said rack {76 is slidably arranged in a guide
1829 mounted on a bracket 182 of the machine.
A pinion 184 in mesh with said rack 176 is keyed
to a shaft i86 journalled in bhearings of the
bracket 182. The drum {22 engaged with a
bangd 122 is keved to the shaft 18%. As will be
readily understood, above described main filler
thread carrier drive (38, 140, (44, (48, (56, 162,
184, |78, 172, 179, 184, 132, may cause a move-
ment of the band 128 with a filler thread car-
rier mounted thereon to the right or to the left,
- depending on the upward or downward movement
of the rack {716 in dependence on the shape of
the cam (44, The ratio between the pinion 38
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and the gear {40 is 1:2, and the cam 44 is of
such a shape, that the filler thread carrier 134

- fixed to the band 128 preforms either one move-

ment to the right from its extreme left-hand
position into its extreme right-hand posﬂsmn (i.e.
5 Stroke substantially corresponding to the en-
tire length of the series of needles 64 of the ma-
chine) with a subsequent stand-still in its ex-
treme right-hand position, or one movement o
the left from ifs extreme right-hand position into
its extreme left-hand position, (i. e. again a stroke
substantially corresponding to the entire length
of the series of needles §4 of the machine) with
a subsequent standstill in its extreme left-hand
position during one full rotation of the main cam
shaft 22 corresponding to one cycle of knitting
operations. As will be readily understood, when
above described main filler thread carrier drive
is used for reciprocating the band (28, the filler
thread carrier mounted on the band performs a
stroke substantially corresponding to the length
of the series of needles of the machine, whereby
filler thread is laid adjacent the series of nee-
dles substantially along the entire length of said
series of needles. Said main filler thread car-
rier drive is used, when it is desired to manu-
facture a wide piece of fabric.

If it is desired to knit simultaneously a plu-
rality of narrow fabrics, ribbons, or the like, above
described main filler thread carrier drive is dis-
engaged from the rack 178 by removing the pin
{78, and furthermore the spring {52 may be dis-
engaged from the stud (54, whereupon the addi-
tional filler thread carrier drive to be described
hereinafter may be connected with the band 128
for reciprocating same with a plurality of filler
thread carriers 134 mounted thereon through
strokes corresponding to a fraction of the length
of the series of needles of the machine.

" As best shown in Figs. 4-6 the drum 388 driv-

ing the pattern chain 382 has a sixth groove 404

receiving o plurality of cam-like pattern ele-
ments or cam bits 486, 498, 416, 412 held in their
position by means of a ring 414 attached to the
drum 388 by means of screws 416. The holding
ring 414 is engaged with recesses at the roots of

the cam-like pattern elements or cam bits 406—
di2. Said cam-like pattern elements A056—~a12
form a patiern cam generally indicated by 418
having fourth high portions and four low por-
tions, each of them having a dwell. The use of
the detachable ring 414 permits a ready ex-
change of the cam-like patiern elements 406—
412, if a pattern cam A8{8 of different shape is
desired for a different operation of the machine.
A roller 420 journalled on an intermediate point
of a rocking lever 422 swingably mounted on the
shaft 385 is held in engagement with the sur-
face of said pattern cam 4{8 by means of a
spring 424 stretched between said rocking lever .
622 and a stationary hook £26. The upper end
of said rocking lever 822 is provided with & se-
ries of holes 428. One end of a connecting rod
435 mayv be pivoted with the upper end of said
rocking lever 422 by means of a pin 432 selec-
tively engaged with one of said holes 428, A
rocking arm #4434 swingably mounted at 435 on 2
bracket 438 secured to the frame 28 of the ma-
chine is pnrovided with a series of holes 249. The
other end of said connecting rod 438 may be piv-
octally connecied with szid rocking arm 4234 by a
selective engagement of a pivot 442 with one of
said hcles £40. The lower end of the rocking
armm 434 is pivoted to one end of an actuating
rod 444 of adjustable length by means of g pin
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446, which is disengageable for a purpose to be
described hereinafter. The other end of said
actuating rod 444 is connected with an exten-
sion 248 of a connecting element generally indi-

cated by 450. Said connecting element may be
attached to the band {28 by means of screws 452

passing through holes of the band 128.

As mentioned above, during one revolution of
the main cam shaft, the pin gear 392 having
sixteen pins 394 is rotated intermittently in two
steps through two angles, each angle correspond-
ing to the distance between two pins. Conse-
quently, the drum 388 carrying sixteen pattern
elements 406-—412 is rotated during such g rev-
olution of the main cam shaft corresponding to
one cycle of knitting onerations through two an-
gles a corresponding to the circumferential length
of two pattern elements. Therefore, in accord-
ance with the. shape of such two adjacent pat-
tern elements, the filler thread carriers {34
mounted on the band 128 perform either one
movement to the left with a subsequent stand-
still in their left-hand end position or one move-
ment to the right with a subsequent standstill
in their right-hand end position during one full
rotation of the main cam shaft 22 corresponding
to one cycle of knitting operations. The length
of the stroke of the filler thread carriers {34
equals to the length of the stroke a of the con-
necting element 540, which is only a fraction of
the length of the series of needles of the ma-
chine. The length of said stroke ¢ may be read-
ily adjusted by inserting the pin 432 and/or 442
into a different hole of the rocking lever 422
and/or rocking arm 434. Thus, when above de-
scribed additional filler thread carrier drive is
used for reciprocating the band (28, the filler
thread carriers attached to said band lay filler
thread adjacent the series of needles along a
fraction of the length of said series of needles.

According to the embodiment shown in Fig, 4,
the exchangeable cam-like pattern elements
405—412 are chosen in such a way, that the pat-
tern cam 418 formed by said pattern elements is
of regular and symmetrical shape, so that, as
described above, fi'ler thread is laid at regular
intervals during the knitting of each row of
stitches, and so that each time filler thread is
laid along the same fraction of the leneth of the
series of needles. If it is des’red to have filler
thread laid at irregular infervals, so that, for
example, filler thread is laid only during the
knitting of three consecutive rows of stitches and
1s not laid during the knittine of the next row
of stitches, such an operation of the warp knit-
ting machine may be readily obtained by rep ac-
ing some of the pattern elements by pattern ele-
ments of different shape. Furthermore, if it is
desired to have filler thread laid at regular or
irregular intervals along different fractions of
the length of the series of needles, such an oper-
ation of the warp knitt’'ng machine may be read-
ily obtained by replacing some of the pattern ele-
ments by pattern elements of different heights.

A still greater variety of patterns of the fab-
ric produced by the warp knitting machine may
be obtained, if the cam-like pattern elements
406—412 are replaced by a pattern chain 419
laid around the drum 388 as shown in Fig, 8.
- If it is desired to use the main filler thread
carrier drive for a certain operation of the ma-
chine, the additional filler thread carrier drive
may be readily disengaged from the band {28 by
disconnecting the connecting element 458 (Fig.
4) from the band and by removing the pin 446
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for disengaging the actuating rod 444 from the
rocking arm 434.

The warp knitting machine shown in the draw-
ings is equipped with a main filler thread carrier

drive for the manufacture of wide pieces of fab-
ric and with an additional filler thread carrier

drive for the manufacture of narrow pieces of
fabric. It is understood, that said main filler
thread carrier drive may be entirely omitted, if
the warp knitting machine is to be used only for
the manufacture of narrow pieces of fabric such
as ribbons or the like.

Furthermore, instead of the band i28 shown
in the drawings other flexible transmission means,
such as a chain or the like, may be used, if
desired.

Moreover, the warp knitting machine shown
in the drawings is equipped with an intermittent
drive, i. e, the cam gear 386 and the pin gear
392, for the actuation of the pattern chains 382
and the pattern cam 418 or pattern chain 419.
It is understood, that said intermittent drive may
be replaced by a continuous drive, for example
two helical gears in mesh with each other, if

desired.

Furthermore, the filler thread carrier drive
actuated by a pattern mechanism 418 or 419
according to the invention, may also be applied
to warp knitting machines having two series of
needles instead of one as shown in the drawings.

I have described preferred embodiments of my
invention, but it is understood that this disclosure

-~ is for the purpose of illustration and that various
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omissions or changes in shape, proportion, or ar-
rangement in parts as well as the substitution of
equivalent elements for those herein shown or
described may be made without departing from
the spirit and scope of the invention as set forth
in the appended claims.

WhatIclaimis:

1. In a warp knitting machine: at least one
series of needles extending longitudinally of the
machine, means for feeding warp yarns to said
needles, reciprocable flexible transmission means
extending substantially parallel to said series of
needles, at least one filler thread carrier selec-
tively fixable on said flexible transmission means,
a rotatable drum, a drive for rotating said drum,
a patfern chain laid around said drum, and
transmission actuating means arranged for actu-
ation by said pattern chain and associated with
sald flexible transmission means for imparting
periodic strokes to said flexible transmission
means with filler thread carrier mounted thereon

so as to lay filler thread adjacent said series of
needles. |

2. In a warp knitting machine: at least one
series of needles extending longitudinally of the
machine, means for feeding warp varns to said
needles, reciprocable flexible transmission means
extending substantially parallel to said series of
nheed'es, at least one filler thread carrier selec-
tively flxable on said flexible transmission means,
main filler thread carrier actuating means, a
drive for driving said main filler thread carrier
actuating means, said main fi'ler thread carrier
actuating means being associated with said flex-
ible transmission means and being constructed
for impart'ng periodic strokes of a lensth sub-
stantially corresponding to the length of the series
of needles to said flexible transmission means
with filler thread carrier mounted thereon so as
to lay filler thread adjacent said series of needles
substantially along the entire length thereof, ad-
ditional filler thread carrier actuating means, and




a drive for driving said additional filler thread
carrier actuating means, said additional filler
thread carrier actuating means being associated
with said flexible transmission means and being
constructed for imparting periodic strokes of a
length corresponding to a fraction of the length

of the series of needles to said flexible transmis«

sion means with filler thread carrier mounted
thereon so as to lay filler thread adjacent said
series of needles along a fraction of the léngth
thereof, and at least one of said filler thread
carrier actuating means- being dlsengageable
from said fiexible transmission means. -

3. In a warp knitting machine: at least one
series of needles extending longitudinally of the
machine, means for feeding warp yarns to said
needles, reciprocable flexible transmission méeans
e‘,..tendmg substantially paraliel: to sald series of
needles, at least one filler thread carrier selec-
- tively ‘ixable on: said flexible transmission means;
main - filler thread carriér actuating meéans, a
drive for driving said main filler thread carrier
actuating means, said main filler thread carrier
actuating means being associated with said flexi-
ble transmission means and being ¢onstructed for
imparting periodic strokes of a length substan-
tially corresponding to the length of the series of
neecdles to said flexible transmission means with
filler thread carrier mounted thereon so as to lay
filler thread adjacent said series of needles sub-
stantially along the entire length. thereof, and
additicnal filler thread carrier actuating means,
said additional filler thread carrier actuating
means inciuding a pattern mechanism, a drive for
actuating said pattern mechanismi, and- transmis-
sion actugting means arranged for gctuation by
said pattern mechanism and associated with said
fiexible transmission reans, said additional filler
thread carrier actuating means being constricted
for imparting periodic' strokes of a length cor-
responding. to a fraction: of the: length of the
series of needles to said flexible: trarismission
means with filler thread' carrier mounted thereon
so as to lay filler thread adjacent sdid. series of
needles alohg a flacti'on‘ of thé léngth théi"é“ﬁf“
tua,tmg means bemg dlsengageable from sa-ud
fiexible transmission means. -

4. In a warp: knitting: machine: at least one
series. of needles extending longitudinally of the
machine, at least one reciprocable guide: bar
carrying a series of warp guides,. a first pattern
mechanism, a drive for actuating said: first pat-
tern mechanism, said first pattern mechanism

being associated with said guide bar for impart-

ing periodic strokes to said guide bar so.as to
feed warp yarns to said needles, at least one
filler thread carrier selectively fixable on said
flexible transmission mezns, main: filler thread
carrier actuating means, a drive for driving said
main. filler thread: carrier actuating: means;. said
main filler thread carrier actuating means being

associated with said flexible transmission. nieans
annd being constructed. for. imp&r.ting; i_periodi'c:
strokes of a. length stubstantially corresponding to

the length of the series of needles: to.said: ﬂ_ex‘-ible
transmission means’ with. filler’ thread. carrier
mounted thereon so: as to lay filler thread. adja=

cent said series of needles:substantially along the
entire length thereof, and additional: filler thread:

carrier: gctuating means; said. additional. filler
thread carrier actuating means: including a sec<

ond’ pattern. mechanism coupled with' said. first:
pattern mechanism - dnd. including’ tr&nsmlssmné
actuating means arranged. fof actuation. by. said

10

16

20

25

Su

49

50

99

60

65

70

15

2,540,128

10

second pattérn mechanism and associated mth
said flexible transmission means, said additional
filler thread carrier actuating means being con-
structed for imparting periodic strokes of a
length corresponding to a fraction of the length
of tlie series of needles to said flexible transmis-

sion. means with filler thread carrier mounted

thereon so as to lay filler thread adjacent said

series of needles along g fraction of the length

thereof, and at least one of said filler thread
carrier actuating means being dlsenga,ge&ble from
said flexible transmission means.

5, In a warp knitting machine as claimed in

-.cla,im 3, said pattern mechanism including pat-

tern elements exchangeably arranged in said pat-
tern: mechanism.. .

6. In a warp knitting machine as claimed in
claim 3, said transmission actuating means in-
ciuding adjustable means for adjusting the length
of the stroke of said flexible transmission means.

7. In: a warp knitting machine as claimed in

claim 3, said transmission actuating means being

directly connected with said flexible transmission
means. j

8. In a warp knitting machine: at least one
series of needles extending longitudinally of the
machine, means for feeding warp yarns to sald
needles, reciprocable flexible transmission means
extending substantially parallel to said series of
needles, at least one filler thread carrier selec-
tively fixable on said flexible transmission means,
a pattern mechanism, a swingable rocking lever
arranged for engagement with said patiern
mechanism, a swingable rocking arm, a con-

. necting rod: pivotally connected with said rocking

lever and said rocking arm, a reciprocable actuat-
ing rod, one end of said actuating rod being piv-
oved: to said rocking arm, the other end of said ac-
tuating rod being arranged for attachment to
said flexible transmission means, and a drive as-
sociated with said pattern mechanism for ac-

tuating the latter and imparting by the latter

periodic strokes to said reciprocable actuating
rod and to said fiexible transmission means witi
Iiller thread carrier mounted thereon so as fto
lay filler thread adjacent said. series of needies.
- 0. In a warp knitting machine: at least one
series of needles extending longitudinally of the
machine, means for feeding warp varns to said
needles, reciprocable flexible transmission means
extending substantially parallel to said series of
needles, at least one filley thread carrier selec-
tively fixable on said flexible transmission means,
a pattern mechanism, a swingable rocking lever
arranged Ifor engagement with said pattern
mechanism, a swingable rocking arm, a connect-
ing' rod: pivotally connected with said rocking
lever and said rocking arm, means whereby the
effective length: of said connecting rod may be
adjusted, a reciprocable actuating rod, one end
of said actuating rod being pivoted to said rock-
ing arm, the other end of said actuating rod be-
ing arranged for attachment to said flexible
transmission means, and a drive associated with
said pattern mechanism for actuating the latier
and imparting by the latter periodic strokes to
said reciprocable actuating rod and to said flexi-
ble transmission: means with filler thread carrier
mounted. therezon so as to lay filler thread adja-
cent said series of needles. |

10. ITn a warp Knitting machine: at least one
series of needles extending longitudinally of the
machine, means for feeding warp yarns to said
needles, reciproeable flexible transiaission maeans
extendmg substantially parallél to said series of
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needles, at least one filler thread carrier se-
lectively fixable on said flexible transmission
means, a reciprocable member attached to said
flexible transmission means, a rotatable element,
a row of pattern elements mounted on the cir-
cumference of said rotatable element, said row
of pattern elements being operatively associated
with said reciprocable member, and a drive asso-
ciated with said rotatable element for actuating
the latter and imparting by the pattern elements
mounted thereon periodic strokes to said recip-
rocable member and to said flexible fransmission
means with filler thread carrier mounted thereon
so as to lay filler thread adjacent said series of
needles.

11. In a warp knitting machine as claimed in
claim 10, said reciprocable member being disen-
gageably attached to said flexible transmission
means. | |

12. In a warp knitting machine as claimed in
claim 10, adjusting means associated with said
reciprocable member for adjusting the stroke
thereof.

13. In a warp knitting machine: at least one
series of needles extending longitudinally of the
machine, means for feeding warp yarns to said
needles, reciprocable flexible transmission means
extending substantially parallel to said series of
needles, at least one filler thread carrier se-
lectively fixable on said flexible transmission
means, a reciprocable member attached to said
flexible transmission means, a rotatable element,
a row of pattern elements mounted on the cir-
cumierence of said rotatable element, an adjust-
able linkage operatively engaged with said recip-
rocable member and operatively associated with
saild row of pattern elements, and a drive asso-
cited with said rotatable element for actuating
the latter and imparting by the pattern elements
mounted thereon periodic strokes through said
Iinkage to said reciprocable member and to said
flexible transmission means with filler thread car-
rier mounted thereon so as to lay filler thread ad-
jacent to said series of needles.

14. In a warp knitting machine: at least one
series of needles extending longitudinally of the
machine, means for feeding warp yarns to said
neediles, reciprocable fiexible transmission means
extending substantially parallel to said series of
needles, at least one filler thread carrier se-
lectively fixable on said flexible transmission
means, a reciprocable member attached to said
flexible transmission means, a rotatable element,
a series of pattern elements exchangeably mount-
ed on the circumierence of said rotatable ele-
ment, said row of pattern elements being opera-
tively associated with said reciprocable member,
and a drive associated with said rotatable ele-
ment for actuating the latter and imparting by
the pattern elements mounted thereon periodic
strokes to said reciprocable member and to said
flexible transmission means with filler thread
carrier mounted thereon so as to lay filler thread
adjac;ent said series of needles.

15. In a warp knitting machine: at least one
series of needles extending longitudinally of the
machine, at least one reciprocable guide bar car-
rying a series of warp guides for feeding warp
yarns to said needles, reciprocable flexible transe
‘mission means extending substantially parallel
to said series of needles, at least one filler thread
carrier selectively fixable on said flexible trans-
mission means, a reciprocable member attached
to said flexible transmission means, a pattern
mechanism having a plurality of rows of pattern
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means, & row of pattern means being associated
with said guide bar for imparting periodic strokes
to said guide bar so as to feed warp yarns to said
needles, another row of pattern means being as-
sociated with said reciprocable member for im-
parting periodic strokes to said reciprocable
member and to said flexible transmission means
with filler thread carrier mounted thereon so as
to lay filler thread adjacent said series of needles,
and a drive associated with said pattern mecha-
nism for actuating same.

16. In a warp knitting machine: at least one
series of needles extending longitudinally of the
machine, at least one reciprocable guide bar car-
rying a series of warp guides for feeding warp
yarns to said needles, reciprocable flexible trans-
mission means extending substantially paraliel
to said series of needles, at least one filler thread
carrier selectively fixable on said flexible trans-
mission means, a reciprocable member attached
to said flexible transmission means, a rotatable
drum, at least one pattern chain laid around
sald drum, pattern cam means secured to said
drum, said pattern chain being associated with
sald guide bar for imparting periodic strokes to
sald guide bar so as to feed warp yarns to said
needles, said pattern cam means being asso-
clated with said reciprocable member for impart-
Ing periocdic strokes to said reciprocable member
and to said flexible transmission means with filler
thread carrier mounted thereon so as to lay filler
thread adjacent said series of needles, and a drive
associated with said rotatable drum for actuating
same. |

17. In a warp knitting machine: at least one
series of needles extending longitudinally of the
machine, at least one reciprocable guide bar
carrying a series of warp guides for feeding warp
yarns to said needles, reciprocable flexible trans-
mission means extending substantially parallel
to said series of needles, at least one filler thread
carrier selectively fixable on said flexible trans-
mission means, a reciprocable member attached
to said flexible transmission means, a rotatable
drum, a plurality of pattern chains laid around
said drum, a pattern chain being associated with
sald guide bhar for imparting periodic strokes to
saild guide bar so as to feed warp yarns to said
needles, another pattern chain being associated
with said reciprocable member for imparting
periodic strokes to said reciprocable member and
to said flexible transmission means with fller
thread carrier mounted thereon so as to lay filler
thread adjacent said series of needles, and a
drive associated with said rotatable drum for
actuating same.

18. An attachment for imparting periodic
movements to a reciprocable flexible transmis-
sion means carrying at least one filler thread
carrier for laying filler thread adjacent to a
series of needles of a warp knitting machine,
comprising an actuating member constructed for
attachment to the reciprocable flexible trans-
mission means of the warp knitting machine, an
element constructed for connection with a drive
of the warp knitting machine, and a row of pat-
tern elements mounted on the circumference of
sald element, said row of pattern elements being
assoclated with said actuating member for recip-
rocating same,
~ 19. In an attachment as claimed in claim 18,
an adjustable stroke setting mechanism inter-
posed between said row of pattern elements and
said reciprocable actuating member for adjusting
the stroke of the latter. |
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90. An attachment for imparting

for laying filler thread adjacent a series oi nee-
dles of a warp knitting machine, comprising an

actuating member constructed for attachment to

the reciprocable flexible transmission means of
the warp knitting machine, an element con-
structed for connection with a drive of the warp
knitting machine, and a row of pattern elements
exchangeably mounted on the circumference of
said element, said row of pattern elements being
associated with said actuating member for recip-
rocating same.

21. An attachment Ifor imparting periodic
movements to a reciprocable flexible transmission
means carryving at least one filler thread carrier
for laying filler thread adjacent a series of nee-
dles of a warp knitting machine, comprising an
actuating member constructed for attachment to

the reciprocable flexible transmission means of

the warp knitting machine, and a pattern chain
device constructed for connection with a drive of
the warp knitting machine, said pattern chain
drive being associated with said actuatmg mem-
ber for reciprocating same.
. 922, In a pattern mechanism of- a knitting
machine a cam comprising: a main body having
a circumferential groove, a series of separate cam
bhits exchangeably inserted into said groove at
their roots, adjacent cam bhits of said series of cam
bits engaging each other, each of said cam bits
having engaging means at its root, the main por-
tion of each cam bit pro;lectmg outwardly from .
the circumference of said main body, and a hold-
ing memher detachably mounted on said main

periodic
movements to a reciprocable flexible transmission
means carrying at least one filler thread carrier
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body, sald holding member being engaged with
said engaging means of the cam bits so as to

- hold said cam bits in position.

23. In g pattern mechanism of a knittmg
machine a cam comprising: a main body having a
circumferential groove, a series of separate cam

bits exchangeably inserted into said groove at

their roots, adjacent cam bits of said series of
cam bits engaging each other, each of said cam
bits having a recess at ifs root, the main portion
of each cam bit projecting outwardly from the
circumference of said main body, and an annular
holding member detachably mounted on said
main body, a portion of said holding member be-
ing engaged with said recesses of sald cam bits so
as to hold the latter in position,
FRITZ LAMBACH.
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