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UNITED STATES

2,132,971

PATENT OFFICE

2,132,9'11

KENITTING FRAME FOR ELASTIC FABRIC
' HAVING UNEXTENSIBLE ZONES
Louis Roques, l’arls, France, assignor to Louls

Roques et " Georges Amcheguelne, Paris,
France, a corporation of France .

Orlgma.l application June 17, 1933, Serial No. -

676,277, Patent No.

2,076,350. Divided and

this application December 1, 1934, Serial No. -
755,551, In -France June 20, 1932 ) .

10 Claims. (CL 66—126) -

‘The present application is a division of appli-
cation Ser. No. 676,277, filed June 17th 1933,

since eventuating in Patént No. 2,076,350 where-
in is described a new product of a knitted, netted

5 or textile nature with elasticity afforded in one’

direction. - The present application is for the
improved knitting frames for manufacturing the
product -described in said Patent No. 2,076,350.

. The improvements according to the invention

10 are to render an ordinary knitting machine ap-
- plicable for knitting the kind of fabric object of
my above indicated co-pending application, while
maintaining the automatic character of the oper-
ation, without any appreciable supplemental

15 working to the usual article, so that the final°

~ product may be solid and have perfect appear-
ance and that the cost of 'said product may be

sufficiently low for permitting an extended sale .

of the same.
20  The fabric according to my co-pending appli-
: cation comprises essentially an elastic thread
runiing continuously through the fabric and an
auxiliary non-elastic elasticity restricting or
nuilifying thread incorporated in the zohe or
25 zones desired to be rendered unextensible or sub-
stantially so. Briefly stated my present inven-
tion enables the manufacturer *o readily incor-
 borate this auxiliary non-elastic thread, and to
- vary the width and form of the zone wherein
30 said auxiliary thread is included; to avoid sew-
ing and restitching; to incorporate the necessary
" counteracting zones during the manufacture of

the fabric; to maintain substantially the general

" appearance of an ordinary elastic knitted fabric
or fhe like; to secure simplicity of construction
and of the means and method of manufacture;
and to obtain ofher advantages and results as
may be brought out in the following description,
For this purpose the knitting machine is pro-
40 vided with a special auxiliary thread guide or
tube holder adapted to deliver the auxiliary in-
elastic thread, said tube holder being recipro-
cated (like the tube holder delivering the thread
of the knitting and the elastic weft thread), said
45 reciprocating movement being limited by two
. stops which may be set at will in order that the
. hon-elastie parts of the fabric may receive .the
desired. position and width.

[
(A

The arrangement and the operation of said.

50 special tube holder show two particular features:
: 1. It has been observed that, for obtaining ar-

ticles having no imperfections the elastic weft..
thread and the auxiliary inelastic thread should:

not be inserted simultaneously between both rows
55 of needles of the knitting machine, ‘but that it

was preferable to throw in the auxiliary inelastic
thread before the elastic weft thread; the auxili-
ary inelastic thread comes thus to lie first over

the last row of knitted loops and the elastic weft

thread comes then to its position in advance of
(or behind) the auxiliary inelastic thread and
exactly parallel to the latter without any risk of
intermixing with it at any moment; the machine
then éffects the formation of a new row of loops
which thus unites the. elastic weft thread and

the auxiliary inelastic thread in that portion of
' the fabric in which the latter has been placed by

the special tube holder.

For realizing said advance of the auxiliary or

-special thread tube holder relatively to the tube
holder for the elastic thread, which advance
forms one characteristic of the invention, the
special thread tube holder is actuated by two
auxiliary tubes mounted on the movable carriage,
which carries the locks of the machine on both

sides of the tube adapted to actuate the tube -

holder for the elastic thread; during one of the
strokes of the carriage, one of the auxiliary tubes
acts on the special thread tube holder and shifts
it forward with a certain advance relatively to
the tube holder for the elastic thread, while dur~
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.ing the other stroke of the carriage the other .

auxiliary tube acts and shifts the special thread
tube holder always with & certain advance.

The special thread tube holder delivering the
thread must be able, when stopped, to let pass

freely the tube holders delivering the knitting
thread and the elastic weft thread in order to .. .

‘ensure without trouble a normal opera.hon of
the knitting machine. ¥or this purpose said
special or auxiliary tube holder is made of a cer-
tain degree of elasticity so that it may yield dur-
ing the passage of the other tube holders. But it
may occur that this yielding of the special tube
holder will not always be obtained exactly at the
same plane; the special tube holder could be
slightly set-off on one or the other side and then
strike against one of the needles of the knitting
machine which could thus break or be otherwise
damaged. In view of . avoiding .said inconven-

ience, it will be advantageous to stop the special .

tube holder delivering the auxiliary thread on
the division provided for a needle and to render

said needle inoperative in each case.  Said spe-

cial tube holder can then yield always during the
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passage of the other tube holders without any -

risk of striking against a needle.

" This arrangement of the special tube holder
which is always stopped opposite the place of
a needle which has been rendered inoperative is
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not indispensable but it can form another char-

- acteristic of the invention; the simple considera-

tion of a piece of knifted fabric shows immedi-
ately that said piece has been msde with a knit-
ting machine or any other machine comprising
said characteristic feature. .

The appended drawings are diagrammatic

‘representations of a present preferred form of

the invention which.may be assumed thereby or
a flat knitting machine, and in them, .
Fig. 1 is an elevation of one side of the ma-
chine, :
Fig. 2 is an elevation from the opposite side,
Fig, 3 is a cross section through the special
tube holder for the non-elastic thread,
Fig. 4 is a front elevation of the special tube
holder,
Fig. b is a cross-section of one of the stops

_for the tube holder,
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Pig. § is a front' elevation of the stop mem-
ber,

Fig. 7 is an inverted plan view of the stop
member,

Fig. 8 is a side elevation of ane of the auxili-
ary - tubes,

Fig. 9 is a vertical cross-section through ‘the
same; and,

.Fig, 10 is & front elevation of said auxiliary
tube.

In said drawings A is the frame of an ordinary

‘flat knitting machine the needle beds of which

are designated by B; C is the movabie carriage

“carrying the locks; D and E the tube holders de-
livering the elastic weft thread and the knitting

thread respectively.
On a bar (, the cross-section of which is shown

in Figure 3 and which comprises & rack 2 and

& dove-tail slide rail 3, slides a driver 4 (see Fig-
ures 3 and 4) carrying a member 5 on whick is
mounted, through a spring blade 6, the clamping
nose T of the auxiliary or special thread insert-
ing tube 8; § is a thread guide prcvided with
a hole 10 for the passage of the auxiliary or
special inelastic,

Furthermore the driver # carries a tilter -

pivotally mounted st 12 and provided with a
notch {1’ at each end; said tilter 1 is pro-
vided with recesses 13 in which are arranged balls
13’, which zre pushed constantly against the
wall of the driver 4, by means of springs I4.

On the bar | are mounted, alco slidably ar-
ranged, two stops 15 (see-the detail Figures 5,
6 and 7) which may be stopped at any desired
point of the length of said bar by means of a
movable index (6 resting-between the teeth of
the rack 2 and actusied by & push button 17 (the
outer head of which is “knurled”) against the
action of a return spring (8.

i3 is an arrow marking the position of the
stop along the bar 1; 20 is a spring blade secured
to or integral with the stop and the cog 2: of
which engages one of the noiches 22 of the driver
4 at the end of the strokes. The workman has
oniy to press onte the push button {7 for releas-
ing the movable index {6 from the tecth of the
rack 2 and permitting it to shift the stop 15

"and bring the latter to another position on the

bar I in order to obtain any new desired posi-
tion and any new desired width for the required
non-elastic part of the knitted fakric.

The teeth of the rack 2 correspond to the gauge

of the machine and each position given to one -

or both stops 18 corresponds to a position of the
driver & at the end of its stroke in which the
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“thread inserting tube 8 is exacily in the vertical

alignment of a needle of the machine.

The driver 4 is shifted through two auxiliary
tubes 23—23’ mounted on the movable carriage
C. Each such tube comprises (see detail Figures
8, 9 and 10) a spring piston 24 which comes to
rest into one of the nofches i1’ of the tilter {1
and pushes the notch forward and therefore aiso

5

the tilter when the workman acts on the car- -

riage C in the ordinary manner by means of the
handle F. When the driver € comes against the
stroke limiting stop 19, the rcunded back 11’’ of

- the other end (or fore end) of the tilter comes to

rest under the cut edge 25 of the back side of
said stop and is gradually lowered while lifting
the back ené of the titler until the piston 24 is
released from the notch {i’ of said latter end.

The driver 4 then comes to rest and the car-

" riage C may continue its stroke until the loops:
" have been formed on the whole length of the

fabric which comprises elastic parts on each side
of a non-elastic part (in ar elastic waist-band
for example). »

‘When the carriage C is returned in the opposite
direction by the workman, the other tube (23
or 23’) acts on the notch i1’ of the lowerad
branch, of the tilter If and pushes the latter
together with the driver against the other stop
i5; the fore branch of the tilter is then also low-
ered against the cut edge 25 of said stop. which
thus releases the piston 24 from the tube 23 or
23’ and permits the carriage C to continue ifs
stroke and pass over the driver 4 which is stopped.

Obviously it is easy, aceording to the present
invention, to transform an ordinary flat knitting
machine of any type in order to render the same
capable of making pieces of elastic fabric com-
prising a non-elastic part.

Said improvements fo a flat kmt'mg machine
according to the invention do not interfere with
the normal operation of the machine which can
be set at will, without any taking off of its mem-
bers, for making either entirely elastic fabrics in
the ordinary manner or -elastic fabrics compris-
ing non-elastic parts according to the invention.

For passing from the manufacture of the elas-
tic fabric comprising an unextensible part to the
manufacture of elastic fabric without unexiensi-
ble part, it suffices to push one of the stops i5
to one end of the needle bed on the one or on
the other side together with the thread inseri-
ing tube 8; in fact the knitting machine gen-
erally comprises at éach end of the same a neu-
trzl part without needle, so tha.t shifting is pus-
sible. -

Whet I claim is:

1, In a machine for formmg a, knit elastic
fabric having a looped thread and an elastic
thread passing through the loops of said looped
thread, and in combination with a Kknitting
mechanism including a reciprocatory carriage and
means operated thereby for inlaying the elastic
thread in the loops-of the looped thread through-
out the length of the fabric, of means opérated

by the carriage in the fabric forming action for 6

passing an inelastic thread in parallel relation
with the elastic thread through the loops of the
looped thread, and means cperabie to throw the
latter-named means into and out of action at

predetermined points in the tiavel of the car- 7

riage for inlaying the inelastic thread within a
predetermined zone portion of the fabric to re-
strict the elasticity of the elastic thread in said
zone portion.
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2. In a machine for formirg an elastic fabric 75
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havlng a looped thread and a longimdinally ‘ex-

tending elastic thread passing through the loops
of said looped thread, & knitting mechanism in-

cluding a reciprocatory carriage operating in the
fabric forming action for passing an inelastic
thread parallel with the elastic thread through

“the loops of the looped thread within a prede-

termined zone portion of the fabric to restrict
the elasticity of the elastic thread in said zone
portion, and means for regulating the action of
the aforesaid means to start and stop the same
at spaced points in the travel of the carriage to
govern the inlaying of the inelastic thread and
the extent of the inelastic zone portion to be
formed thereby in the length of the fabric.
3. A flat bar knitting frame for forming a
knitted fabric having elastic sections and inex-
tensible sections, comprising a movable carriage,
thread guides for delivering a knitting thread

and an elastic weft thread, a tube holder for sn

inextensible thread to be insefted in the loops of
the knitting thread in advance of the elastic
thread, two auxiliary tubes on the movable car-

- riage, said latter tubes actuating the tube holder

25

30

36

40

50

60

from one limit to the other of the fabric section
to be rendered inextensible, means for stopping
the tube holder for inextensible thread always in
line with a needle at each border of the inex-
tensible zone, and means for rendering the needle
inoperative for so long a time as the tube holder
shall be stopped in line with said needles.

4. In a knitting machine for knitting a con-

" tinuous elastic fabric having an inelastic portion,

the combination with a knitting mechanism for

. forming a looped thread, and including a thread

guide for inlaying an elastic thread in the loops
of the looped thread throughout the length of
the fabric of an auxiliary thread guide for in-
laying an inelastic thread in the loops of the
looped thread in parallel relation to and simul-
taneously with the inlaying of the elastic thread
therein by the elastic guide, a reciprocatory car-
riage for simultaneously moving said guides, and
means for throwing said auxiliary thread guide
into and out of action at spaced points between
the limits of opposite carriage strokes-independ-
ently of the action of the elastic thread guide,
whereby to inlay the auxiliary inextensible thread
with the elastic thread in the loops of a prede-
termined portion of the fabric only, said means
comprising a filting engaging device on the car-

riage having opposite extending engaging arms,

spaced engaging members on the carriage ar-

ranged on opposite sides of the auxiliary thread

guide for engagement with the respective arms

of the tilting engaging device, and stop devices

arranged at predetermined points on opposite

sides of the carriage in the direction of its strokes, -

sald stop devices operating fo tiit the engaging
device to shift the arm thereof which is in en-
gagement with an engaging member on the car-
riage in one stroke direction of the carriage out

. of engagement with said arm and to shift the
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other arm of said engaging device into position
to be engaged by the other engaging member on
the carriage in the opposite stroke direction of
the carriage.

5.In a knitting machine for knitﬂng a con--

tinuous elastic fabric having an inelastic portion,
the combination with s knitting mechanism for
forming a looped thread, and including a thread
guide for inlaying an elastic thread in the loops
of the looped thread throughout the length of

the fabric of an auxiliary thread guide for in- -

laying an inelastic thread in the loops of the

3

looped thread in parallel relation to and simul-
taneously with the inlaying of the eiastic thread

therein by the elastic thread guide, a reclproca— .

tory carriage for simultaneously moving said
guides, and means for throwing said auxiliary
thread guide into and out of action at spaced
points between the limits of opposite carriage
strokes independently of the action of the elastic
thread guide, whereby to inlay the auxiliary inex-
tensible thread with the elastic thread in the
loops of a predetermined portion of the fabric
only, said means comprising a tilting engaging
device on the carriage having opposite extending
engaging arms, spaced engaging members on the
carriage arranged on opposite sides of the auxili-

ary thread guide for engagement with the re-
spective arms of the tilting engaging device, means
for holding said tilting engaging device in shifted
position with one or the other of its arms in posi-
tion to be engaged by an engaging member on
the carriage, and stop devices arranged at pre-
determined points -on opposite sides of the car-
riage in the direction of its strokes, said stop de-~
vices operating to tilt the engaging device to-
shift the arm thereof which is in engagement
with an engaging member on the carriage in one

_ stroke direction of the carriage out of engage-
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ment with said arm -and to shift the other arm .-

" of said engaging device into position to be en-

gaged by the other engaging member on the car-
riage in the opposite stroke dlrection of the car-
riage.

6. In a knitting machine for kmttmg a con-
tinuous elastic fabric having an inelastic por-
tion, the combination with a knitting mechanism
for forming a looped thread, and including a
thread guide for ‘inlaying an elastic thread in
the loops of the looped thread throughout.the
length of the fabric of an auxiliary thread guide

for inlaying an inelastic thread in the loops of.

the looped thread in parallel relation to and
simultaneously with the inlaying of the elastic
thread therein by the elastic thread guide, a re-
ciprocatory carriage for simulianeously moving
said guides, and means for throwing said auxili-
ary thread guide into and out of action at spaced
points between the limits of opposite carriage
strokes independently of the action of the elastic
thread guide, whereby to inlay the auxiliary in-
extensible thread with the elastic thread in the
loops of a predetermined porfion of the fabric
only, said means comprising a tilting engaging
device on the carriage having oppositely extend-
ing engaging arms, yleldingly mounted spring
pressed engaging members on the carriage ar-
ranged on opposite sides of the auxiliary thread
guide for engagement with the respective arms
of the tilting engaging device, and stop devices
arranged at predetermined points on opposite

.-sildes of the carriage in the direction of its

strokes, sald stop devices-operating to tilt the
engaging device to shif{ the arm thereof which
is in engagement with an engaging member on the
carriage In one stroke direction of the carriage
out of engagement with said arm and to shift the
other arm of said engaging device into position
to be engaged by the other engaging member on

_the carrlage in the opposite stroke direction of the

carriage.
7. In a knitling machine for knitting a con-
tinuous elastic fabric having an inelastic portion,

" the combination with a knitiing mechanism for
- forming a looped thread, and including a thread

guide for inlaying an elastic thread in the loops
of the looped thread throughout the length of the
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‘fabric, of an auxiliary thread guide for inlaying

[+
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an inelastic thread in the loops of the leoped
thread in parallel relation to and simultaneously
with the inlaying of the elastic thread therein by
the elastic. thread guide, 2 reciprocatory carriage
for simultaneously moving said guides, and means
for throwing said auxiliary thread guide into and
out of action at spaced points between the limits
of opposite carriage strokes independently of the
action of the elastic thread guide, whereby to in-
lay the auxiliary inextensible thread with the
elastic thread: in the loops of a predetermined

s portion of the fabric only, said means compris-

ing a tilting engaging device on the cairiage hav-
ing. opposite: extending engaging arms provided

with inclined end portions having notches, spaced |

engaging members on the carriage arranged on
cpposite sides of the auxiliary thread guide for
engagement with the notches of the respective
arms of the tilting engaging device, and stop de-
vices arranged at predetermined points on oppo-
site sides of the carriage in the direction of its
strokes, said. stop devices having resilient guide
members to engage the ends of the coacting arms

of the tilting engaging device and inclined sur- .
-faces to engage the inclined surfaces of said

arms and operating to tilt the engaging device to
shift the arm thereof which is in engagement
with an engaging member on the carriage in one
stroke direction of the carriage out of engage-
ment - with said arm and to shift the other arm
of said engaging device into position to be engaged
by the other engaging member in the opposite
stroke direction of the carriage.

8. In a knitting machine for knitting a con-
tinuous elastic fabric having an inelastic portion,
the combination with a knitting mechanism for
forming longitudinally extending looped threads,
and s thread guide for inlaying an elastic thread
in the loops of the looped thread throughout the
fabric of a rack bar having teeth spaced in gaged
relation to the needles of the knitting mecha-
nism, an auxiliary inelastic thread guide movable.
with the elastic thread guide for inlaying an in-
elastic thread in the loops of the looped thread
with the inlaying of an elastic thread therein by
the elastic thread guide, a reciprocatory carriage
for simultaneously moving said thread guides,

© engaging members on the inelastic thread guide

and carriage connectible and disconnectible for
coupling said guide to and uncoupling it from the

‘carriage for movements with the carriage on each

of its opposite strokes, and adjustable stop de-
vices on opposite sides of the inelastic thread
guide for uncoupling said engaging members at a
predetermined point in the travel of the carriage
in each direction and setting said devices for cou-
pling "engagement during the travel of the car-

riage in the reverse direction, said stop devices

2,182,071

having members for locking engagement with
selected teeth of the rack gaged with respect to
certain needles, whereby indicated needles may
be removed or rendered inactive at points deter-
mining the end margins of the inelastic portion
formed by the inlaying of the inelastic thread.
9. The combination with a knitting mechanism
for knitting a continuous elastic fabric having
an inelastic portion, said fabric being formed of
a looped thread and an elastic thread inlaid in
the loops of the looped thread, and said mecha-
nism. including a guide for elastic thread, of
means coacting with said guide for inlaying an
inelastic thread in the loops of the looped thread
parallel with the elastic thread along a predeter-
mined portion of the fabric, said means compris-
ing an auxiliary guide for the inelastic thread co-
operating with the elastic thread guide to simul-

- taneously inlay said threads, a reciprocating car-

riage for moving said -guides simultaneously for
such inlaying of the threads, and means for dis-
connecting the inelastic thread guide from the
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carriage at predetermined points in the travel of -

the carriage means for discontinuing the action
of said guide and the inlaying of the inelastic
thread, whereby the continued movement of the

.elastic thread guide for continued independent

25

inlaying of the elastic thread in the further travel .

of the carriage means is permitted.

10. The combination with a knifting mecha-
nism for knitting a continuous elastic fabric hav-
ing an inelastic portion, said fabric being formed
of a thread having rows of loops and an elastic
thread inlaid in the loops of the looped thread,
and said mechanism including a guide for elastic
thread, of means coacting with said guide for
inlaying an inelastic thread parallel with the
elastic thread in the loops of the looped thread
along the predetermined portion of the fabric,
said means comprising an auxiliary guide for the
inelastic thread arranged in advance of and co-
operating with the elastic thread guide to simul-
taneously inlay said threads, a . carriage means
for moving said guides simultaneously for such

inlaying of the threads, means for disconnecting

the inelastic thread guide from the carriage at a
predetermined point in its travel for discontinu-
ing the travel of said inelastic thread guide and
the inlaying of the elastic thread, whereby the
continued movement of the’'elastic thread guide
for continued independent-inlaying of the thread
is permitted, and a resilient mounting for the
auxiliary guide adapting said guide to be engaged
by and moved out of the path of the elastic thread
guide in the continued travel of the elastic thread
guide when the travel of the inelastic thread
guide is discontinued.
LOUIS ROQUES.
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