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Claims. 
1. 

The object of my invention consists of im 
provements in needle looms which operate with 
out a shuttle. The improvements of the present 
invention comprise the following elements taken 
alone or in combination: 

(a) A sliding thread-clamping device holding 
the weft-thread in its inoperative position and 
in its needle threading position and releasing it 
in its operative position; 

(b) Tightening wires, for the weft-thread, 
preferably high resistance wire that give an even 
annount of tension to the thread and form a pro 
vision of thread that cuts out all danger of break 
age through inertia, when threading and starting 
off of the needle; 

(c) A weft-carrying needle of suitable shape 
enabling the weft to be threaded laterally 
through the mere motion of the batten, while the 
needle is drawn into the path of the latter, owing 
to the fact that the control sectors of the needle 
are rigid with the batten; 

(d) The combination, together with the weft 
holding needle, of a weft holder for forming the 
selvedge that ensures the locking of the weft 
while the needle returns into its starting position. 

fn order to obtain a clearer understanding of 
the invention, a single form of execution as an 
example only, without any restriction as to the 
scope of the invention, is illustrated in the ac 
ccompanying drawings, diagrammatic in form 
aid in which: 

Figure 1 shows, for one side of the loom, the 
parts Constituting the thread distributor and the 
weft selector in their inoperative position; 

Figure 2 is an illustration of the same parts in 
the position corresponding to a threading of the 
heedle; 
Figure 3 shows the same parts in their opera 

tive position, with the needle engaged in the shed 
and drawing the Weft; 

Figure 4 is a section on a larger scale of the 
thread-clamping device; 

Figure 5 is a side elevation of a weft-carrying 
needle, seen from the weaver's side; 

Figure 6 is a plan view thereof; 
Figure 7 is an elevational view from the batten 

side; 
Figures 8 and 9, 10 and 11, 12 and 13, 14 and 

15, 16 and 17, 18 and 19 are diagrams showing in 
Various positions a portion of the batten of the 
loom illustrating the method of working of one 
of the weft-carrying needles; 

Figures 20 and 21 show in elevational and in 
plan view, respectively, the way in which the 
needle Works together with the weft holder for 
forming a selvedge; 

O 
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Figure 22 illustrates the texture of the fabric 
obtained on the loomi that incorporates the ini 
provements according to my invention; 

Figure 23 is a partial elevational view of the 
control mechanism for the lags and pegs iris 
Serted therein; 

Figure 24 is a partial elevational view taken at 
right angles to Figure 23; 

Figure 25 is a partial elevational view of the 
retaining means for the lags; 

Figure 26 is a partial elevational view of the 
batten and needle control means; 

Figures 27 and 28 are views taken on the lines 
A-B and C-D, respectively of Figure 26; 

Figure 29 is an elevational view of the control 
means for the weft holder, and 
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Figure 30 is a partial elevational view of the 
weft holder control means taken at right angles 
to Figure 29. 
As apparent from Figures 1 to 3, the weft 

thread T coiled on the spool. A passes through 
the thread-clamping means f and, under a guide 
blade 2, to engage thread guides formed at the 
end of the thread tensioning means 3, 4 consti 
tuted by so-called piano wires, and then pass 
under a roller 5. - 
In the inoperative position, the thread T is 

clamped in the thread-clamping means f, the 
structure of which is shown in detail in Figure 4. 
This thread-clamping means is formed by a slide 
6 moving inside a stationary member 7. A hole 8 
is arranged in the slide and another hole 9 is cut 
in the member T. When the slide is in the posi 
tion shown in Figure 4, the thread T is clamped. 
When the hole 8 of the slide is brought opposite 
the hole 9 of the member 7 on operation of the 
mechanism, the thread is released. 
The thread tensioning piano wires 3, 4 when 

inoperative are in the top position shown in 
Figure 1, in which position they produce an even 
tension for the thread while forming a reserve 
of thread that removes any danger of breaking 
through inertia, at the time of the threading and 
starting of the needle. When the loom is in 
this inoperative condition, there is no thread pre 
Sented for thireading on the needle. 

Figure 2 shows the parts in threading position 
With the needle at the start of its travel but not 
yet inserted in the shed. 
The selection is carried out by the lever 0 

which has a reciprocating swinging motion. A 
peg on the chain of lags 2 meets the shoe 3 
that forces the assembly of levers 4 to execute 
a suitably defined travel. 
The construction of the chain of hinged wooden 

lags 2 withi holes therein receiving the wooden 
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pegs which act on the shoe i3 is more clearly 
Seen in Figure 23. The lag barrel B is driven by 
the pin wheel W clearly shown in Figure 24, and 
the pawl P when the lever oscillates under 
the action of a can inechanism of any knoWn 
type. C (figures 23 and 24) designates a star 
shaped brake wheel rotating with the wheel W. 
and cooperating with a spring urged shoe S for 
retaining the barrel B in the intervals between 
tWo rotations. 

Each needle is inserted into the shed by a steel 
and 33 mounted over a sector for Winding on and 

unwinding from it as shown in Figure 26, known 
means being provided for imparting Oscillations 
to said sector. An object of the invention is to 
provide for reciprocable Swinging movement of 
said sector with the batten 24. The referred to 
drawing shows only by way of example, how Such 
a mechanisrin may be realized, although this form 
of embodiment is not a limitative one. The bat 
ten is swung by a lever mechanism actuated by 
a crank-shaft and the oscillation of arm. M driv 
ing the steel band and needle is obtained by a 
crank-shaft actuating a lever System which 
drives a rack R. (Fig. 28) and pinion; D desig 
nates a slide and E an axis adjusted to the frame, 
said slide being slidable around Said axis. 
The Weft holder 2 is withdrawn before beat-up 

is accomplished, but the weft is held in the fab 
rics by the formation of a new shed and beating 
up takes place with closed shed; it is to be ob 
served that the piano wires 3 and 4 are up when 
the needle is out of the shed and this shed closed, 
so the weft is tensioned around the pointed rod 
forming the weft holder 27. 
The slide S is raised as follows: 
When the shoe 3 is released by the peg f, the 

spring attached to the corresponding lever 8 
acts to SWing said lever 8 which is liberated from 
lever 9; in turn, lever 8 is raised and raises 
lever 22 and slide 6. 
The change of position of the assembly 4 

starts up a Swinging notion of the lever 5 round 
its pivot S, which causes the downward move 
ment of the rod that carries the Weft thread 
T. The thread is then on a level with the Weft 
holding needle. At the same time, the lever as 
sembly is sets the hooked lever 8 in its operative 
position by means of rod 4' integral with lever 

and which pushes on the upper part of hooked 
lever 8 as shown in EigS. 1, 2 and 3. 
The means for driving each weft holder 2 

comprises: a driving shaft 3i, a cam member 32 
keyed on said shaft, an axle 33 pivotally mounted 
on the loom fi'arine, evers 34 and 35 Secured to 
said axle 33, a Spring 35 mounted for urging the 
end of leyer 35 against cam 32, an axle 37 pivot 
ally mounted on the loon frame, evers 38 and 39 
Secured to said axle 3, a link 40 connecting 
levers 3 and 38, an axle 4 pivotally mounted on 
the loom frame, levers 2, 43 and 44 secured to 
said axle 3, a links 5 connecting levers 39 and 
A3, a link 33 connecting lever 44 and the rear 
end of weft, holder 2, said weft holder being 
slidingly mounted in batten 24, a spring 47 hav 
ing one end fixedly attached and the other end 
secured to the end of ever 42 for urging link 46 
towards a position corresponding to the position 
Where Said Weft holdier 2 holds a Weft loop. 

in the operative position (Figure 3) the needle 
is inserted in the shed and draws the Weft. 
With the distributor in the threading position, 

the lever 8 engages a suitably set hook-lever 8 
immediately before the needle enters the shed. 
The effect of this is to lower the piston 2G (Fig 
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4 
ure 4) through the agency of the lever 2f; the 
piston 28 then moves inside the cylinder 22. Four 
balls 23 in the cylinder 22 are pressed by springs 
On the inner Wall of the cylinder 22 forcing the 
atter to follow the piston in its downward nove 
ment and to immediately release tile clanping 
arrangement, by bringing the two holes 2 and 3 
opposite one another, which enables the thread 
T to travel freely through the machine. Any ex 
ceSS relative travel between piston and cylinder 
is compensated for by the sliding of these two 
parts inside each other. 
At this particular instant, the two thread ten 

Sioning Wires 3, 4 set on the lever 2, are then 
Selves lowered and consequently, tension being 
removed, the thread is completely free through 
Out its run. 
The weft-holding needle 25 as shown in Fig 

ures 5 to 7 is controlled by a steel blade rolled 
OVer a sector SWiinging with the batten 23 (Fig. 
ures 8, 10, 12, 14, 16, 18 and 26). 
The procedure of threading the weft on the 

needle and forming the Selvedges is explained in 
the following. 

Figures 8 and 9 correspond to the threading po 
Sition (Figure 2) of the thread distributor. The 
needle 25 when drawn into the Swinging move 
inent of the batten 24 meets on its way the thread 
i that has been lowered to its level by the rod 
i. The Weft then slipS automatically into a 
groove 28 of the needle 25 (Figure 5). The 
threading is thus obtained (see Figures (0 and 
11). 

Figures 12 and 13 correspond to the operative 
position (Figure 3) of the thread distributor. As 
Will be seen in these figures, the needle eiters 
the shed while taking with it the weft. 

Figures 14 and 15 correspond likewise to the 
operative position of the thread distributor (Fig 
lure 3). 
When the needle reaches the end of its travel, 

the Weft holder 27 Serving for the formation of 
the Selvedge (see Figures 16, 20, 21 and 29) comes 
into action. This is placed, when the needle 
reaches the end of its travel (Figure 16) opposite 
a Vertical slot 28 cut in the needle (see Figures 
6, 20 and 21) and, under the influence of a suit 
able control device, it goes into this slot. In this 
position, the Weft holder 27 locks as it were the 
weft quite securely (see Figure 16) while the 
needle returns to its starting point and is released 
from the shed that closes. 
At the instant when the weft holder 27 engages 

the Weft on the needle at the end of the travel 
of the latter, the slide 6 of the thread-clamping 
means is raised to the upper limit of its travel 
thereby bringing about the immediate clamping 
of the thread therein. There is then a return 
to the threading position (Figure 2). At the 
Sane time, the thread tightening wires 3-4 rise 
and give the Weft the required amount of tension 
for its proper positioning in the shed before the 
latter is closed. 
At the end of the return travel of the needle, 

the thread distributor resumes its inoperative 
position as illustrated in Figure 1. 
The loom is provided with two needles 25 (Fig 

ure 26) and two weft holders 27, only one of 
which is shown in Figure 28, that operate alter 
nately, on each Side of the loom, that is likewise 
furnished with two sets of thread distributors 
each of which feeds the corresponding needle. 
The thread distributing gear of the invention 

takes up very little Space in depth (in the nature 
of 13 mm.) and this special feature enables sev 
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eral of these to be arranged in series, without in 
Wolving any mechanical difficulty. Consequently 
it is practical to Weave With six, eight and even 
twelve various weft colors. On each side. Selected 
colors are obtained in accordance With the desired 
texture of the fabric, by means of the pegs 
Suitably arranged in accordance with the desired 
pattern. 
A weft stop-motion device of any desired 

known means, actuated by electric or mechanical 
means, may be provided on each thread distribu 
tor, and this device can then control the imme 
diate stoppage of the loom in the event of break 
age of One of the weft threads. Such a breakage 
cuts out the tension of the thread effected by 
the tensioning wires 3-4, the latter consequently 
can rise again and Work a mechanical control 
device Or else close an electric contact. Thin 
blades Straddling the threads could also be used, 
in the event of a thread breaking, and fall on a 
mechanical or electric device located underneath 
the table 29 of the distributor. 
Use might also be made of another weft stop 

motion device operated by the tension of the 
thread between the thread clamping means and 
the thread tensioning wires 3-4. 

Figure 22 Shows the texture of the fabric Ob 
tained with the loom as described above and the 
formation of Selvedges, with the black thread 
coming from the left side and the streaked thread 
from the right side, said fabric being similar to 
that obtained with the loom disclosed in my 
French patent lodged on April 10, 1942, for In 
provements to Weaving Looms. Without Shuttles.' 
The chief advantages obtained by the loom 

incorporating the improvements according to my 
invention are as follows: 

1. The weft is practically continuous through 
the possibility of making use of spools of large 
capacity. 

2. The weft is brought in smoothly without any 
jerking motion. 

3. The loom runs quietly. 
4. Two picks are inserted in the shed, the effect 

of which is to double the theoretical speed as to 
output. 

5. The loom may handle any textile fibers with 
out undergoing any alteration. 

6. The greater portion of the handling prepar 
atory to starting the work (spooling, etc.) is elim 
inated. 
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7. Finally, working with several colors in the 
weft becomes entirely practical, while the me 
chanical structure remains extremely sinple. 

Having now described my invention, what I 
claim is: 

1. A shuttleless weaving loom of the type in 
cluding a pair of substantially horizontally ex 
tending, eyeless weft needles disposed symmetri 
cally on either side of said loom and each fixed 
at one end of a respective metal strip adapted 
to be extended horizontally transversely to said 
loon and whose other end is attached to a related 
Swinging sector on which said metal strip is 
adapted to be wound, comprising: a batten to 
which both said sectors are attached; said nee 
dles each being formed with a vertical slit at the 
front end thereof and being adapted to seize side 
Ways an uninterrupted weft thread extending 
generally in the horizontal plane defined by said 
needles thereby inserting in turn a double weft 
throughout the width of a corresponding shed; 
means for horizontally positioning a weft thread 
in Said horizontal plane thereby allowing said 
thread to be seized by the related needle prior to 
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6 
insection within said shed; clamping means for 
clanping said Weft thread means for actuating 
said clamping means When Said weft thread is 
seized by the related needle and for releasing 
said clamping means as said weft thread is passed 
through said shed; a pair of vertically slidable 
weft holders in the form of pointed rods arranged 
at either side of said loom; means for impart 
ing a vertical reciprocating movement to said 
weft holders for inserting said weft holders into 
the Wertical slit in the related needle and for re 
tracting said weft holder from the closed shed 
prior to beating up; and tensioning means for 
securing tension of said weft thread in the shed 
when the related needleis retracted. 

2. A shuttleless weaving loom of the type in 
cluding a pair of Substantially horizontally ex 
tending, eyeless Weft needles symmetrically air 
ranged on either side of said loom and each fixed 
to One end of a respective metal strip adapted to 
be passed transversely to said loom and having 
the other end thereof attached to a related 
Swinging sector on Which said metal strip is 
adapted to be Wound, comprising: a batten to 
which said sectors are attached; said needles be 
ing formed With a vertical sit and a horizontally 
extending slit of lesser depth than said vertical 
slit at the front end thereof, said horizontal slit 
being adapted to seize sidewards an uninterrupt 
ed Weft thread extending in the horizontal plane 
defined by said needles to pass in turn a double 
Weft formed from Said weft thread throughout 
the width of a shed; means for positioning hori 
Zontally said weft thread in said horizontai 
plane; clamping Eneas for clanping Said Weft 
thread; means for actuating said clamping 
means when said weft thread is seized by the 
related needle and for releasing said clamping 
means as Said weft thread is engaged within the 
shed; a pair of Substantially vertical pointed rods 
arranged. On either side of said loom; means for 
imparting a vertical reciprocating movement to 
said pointed rods to force said rods into said ver 
tical slit in the related needle and to retract said 
pointed rods just prior to beating up; and ten 
Sioning means for insuring tension of said weft 
thread when introduced in the shed as the related 
needle is retracted. 

3. A shuttleless weaving loon of the type in 
cluding a pair of substantially horizontally ex 
tending, eyeless weft needles symmetrically ar 
ranged on either side of Said loom and each fixed 
to one end of a respective metal strip adapted to 
be passed transversely to said loom and having 
the other end thereof attached to a related 
Swinging sector adapted to wind and unwind said 
metal strip thereon, comprising: a batten to 
Which said sectors are attached; said needles 
having a horizontally extending vertical slit at 
the front end thereof adapted to seize sideways 
an uninterrupted weft thread positioned in the 
horizontal plane defined by said needles thereby 
inserting in turn said weft thread in the form of 
a double weft throughout the width of a shed; 
a vertical rod provided with an eye receiving the 
Weft thread therethrough; lever means control 
ling Said vertical rod to impart to the same verti 
cal reciprocating movement thereby bringing the 
Same in Said horizontal plane; clamping means 
for clamping said weft thread; means for actu 
atting Said clamping means when said weft thread 
is seized by the related needle and for releasing 
Said clamping means as said weft thread is en 
gaged within the shed; a pair of vertically slid 
able pointed rods arranged on either side of said. 
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loom; means for applying a vertical reciprocating 
movement to said pointed rods to force said rods 
into said vertical slit in the related needle, there 
by holding the loop formed by said double Weft, 
until the shed is closed and to retract said rods 
just prior to beating up; and tensioning means 
for insuring tension of said weft thread when 
introduced in the shed as the related needle is 
retracted. 

4. A shuttleless weaving loom of the type in 
cluding a pair of substantially horizontally ex 
tending, eyeless weft needles Symmetrically ar 
ranged on either side of Said loon and each fixed 
to one end of a respective metal strip having the 
other end thereof attached to a swinging sector 
adapted alternately to Wind and unwind Said 
metal strip thereon, comprising: a batten to 
which said sectors are attached; said needles 
having a horizontally extended vertical slit at the 
front end thereof adapted to seize SideWays ai. 
uninterrupted weft, thread positioned in the Ori 
Zontal plane defined by Said needles thereby in 
serting in turn said weft thread in the form of 
a double Weft throughout the width of a shed 
a Vertical rod provided with an eye receiving Said 
weft thread therethrough; lever means control 
ling Said vertical rod to in part to the Sarae a 
vertical reciprocating movement thereby bring 
ing the Same in Said horizontal plane; a Substan 
tially vertical cylinder formed with a pair of dia 
netrically opposed ports; a pistOn reciprocable 
in Said cylinder and provided. With a transverse 
ly extending hole therethrough, said weft thread 
passing through said ports and said hole; lever 
means controlling said piston; a fixed stop adapt 
ed to arrest Said piston in the position. Where said 
ports and hole are in register; resilient means 
inserted betWeen Said lever means and Said pis 
ton; a pair of vertically slidable pointed rods ar 
ranged. On either Side of Said loon adapted to 
hold the loop formed by said double weft thread; 
means for applying a Vertical reciprocating 
movement to said pointed rods for forcing said 
rods into Said vertical slit in the related needle, 
thereby holding said loop, until the shed is closed, 
and for retracting said rods just prior to beat 
ing up; and tensioning means for insuring ten 
Sion of Said Weft thread when introduced in the 
Shed upon retraction of the related needle. 

5. A shuttleless Weaving loon of the type set 
forth including a pair of Substantially horizon 
tally extending, eyeless weft needles symmetri 
cally arranged at either side of Said loon and 
each fixed to one, end of a respective metal strip 
adapted to be extended transversely to said loon 
and having the other end thereof attached to a 
related SWinging sector adapted to Wind and 
unwind said related metal strip thereon, coin 
prising: a batten to which Said Sectors are at 
tached; Said needles being formed with a verical 
slit and a horizontally extending slit of lesser 
depth than Said vertical sit at the front end 
thereof, said horizontal slit being adapted to 
Seize Sideways an uninterrupted Weft thread when 
extending in the horizontal plane defined by 
Said needles thereby inserting in turn a double 
weft formed from Said Weft thread throughout 
the width of a shed; means for positioning hori 
zontally said weft thread in said horizontai plane; 
clamping means for clamping said waft thread; 
means for actuating said clamping in&ains when 
Said thread is seized by the related needle aid 
for releasing said clairping means as Said Weft 
thread is engaged within a shed; a pair of ver 
tically slidable pointed rods on either side of said 
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8 
loon; means for applying a vertical reciprocat 
ing movement to said rods to insert the same into 
Said Vertical slit in the related needle, thereby 
maintaining the loop formed by said weft thread, 
until the shed is closed and to retract said point 
ed rod just prior to beating up; a swinging lever 
controlled by Said clamping means; a pair of 
piano wires attached to said swinging lever at 
One end and formed with an eye at the free end 
thereof, through which said weft thread passes; 
fixed guiding means for said weft thread cooper 
atting with said eyes in said piano wires thereby 
enabling Said thread freely to pass in straight 
line when inserted in the shed and causing said 
thread when clamped to assume a zig-zag path 
to be tensioned when a double weft is positioned 
Within a shed. 

6. A shuttleless Weaving loom of the type in 
cluding a pair of substantially horizontally ex 
tending, eyeless weft needles symmetrically ar 
ranged on either side of said loom and each fixed 
to one end of a respective metal strip having the 
other end thereof attached to a related swinging 
Sector adapted to wind and unwind said metal 
Strip thereon, comprising: a plurality of supply 
Sources for respectively different weft threads; a 
batten to which said sectors are attached; said 
needles being formed with a vertical slit and a 
horizontally extending slit of lesser depth than 
Said vertical slit at the front end thereof, said 
horizontal slit being adapted to seize sidewards 
a Selected uninterrupted weft thread when ex 
tending in the horizontal plane defined by said 
needles thereby inserting in turn a double weft 
formed by said selected weft thread throughout 
the Width of a shed; means for positioning hori 
ZOntally Said Selected weft thread in said hori 
ZOntal plane; clamping means for clamping said 
Selected Weft thread; means for actuating said 
Clainping means upon said selected weft thread 
being Seized by the related needle and for re 
leasing said clamping means as said selected weft 
thread is engaged within the shed; selecting 
means including a lag chain, a plurality of trans 
versely projecting pegs inserted in said lag 
chain at predetermined positions, and lever means 
a SSociated With each of said weft threads, respec 
tively, and controlled selectively by said pegs and 
Operating Said positioning means and said clamp 
ing means for said selected weft thread; a pair 
of Vertically slidable pointed rods arranged on 
either side of Said loom; means for applying a 
Vertical reciprocating movement to said pointed 
rods to force said rods into said vertical slit in 
the related needle until the shed is closed and to 
retract Said rods just prior to beating up; and 
tensioning means for insuring tension of said 
Weft thread when introduced in the shed upon 
retraction of the related needle. 

7. A shuttleless weaving loom of the type in 
cluding a pair of Substantially horizontal, eyeless 
Weft needles Symmetrically arranged on either 
Side of Said loom and each fixed to one end of 
a respective metal strip having the other end 
thereof attached to a related swinging sector on 
which Said metal strip is adapted to be wound, 
comprising: a plurality of supply sources for re 
Spectively different weft threads; a batten to 
Which said Sectors are attached; said needles be 
ing formed with a vertical sit and a horizontally 
extended slit of lesser depth than said vertical 
slit at the front end thereof, said horizontal slit. 
being adapted to seize sidewards a selected un 
interrupted weft thread extending in the hori 
Zontal plane defined by said needles thereby in 
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serting in turn a double weft formed from said 
selected weft thread throughout the width of a 
shed; for each of said weft threads a vertical rod 
provided with an eye receiving the related weft 
thread therethrough; lever means controlling 
Said vertical rod to impart to the same a Wer 
tical reciprocating movement thereby positioning 
said selected weft thread in said horizontal plane; 
a Substaintially vertical cylinder formed with a 
pair of diametrically opposed ports; a piston re 
ciprocable in Said cylinder and provided with a 
transversely extending hole therethrough, said 
related weft thread passing through said ports 
and Said hole; first lever means controlling said 
piston; a fixed stop arresting said piston in the 
position where said ports and said hole are in 
registration; resilient means inserted between 
Said lever means and said piston; a pair of ver 
tically slidable pointed rods on either side of 

10 

15 

Said loom; means for applying a vertical recipro- 20 
Cating movement to said rods to insert the same 
into said vertical slit in the related needle, there 
by maintaining the loop formed by said selected 
weft thread until the shed is closed and to re 
tract said pointed rod just prior to beating up; 
a Swinging lever controlled by said first lever 
means; a pair of piano Wires attached to Said 
Swinging lever at one end, and formed with an 
eye at the free end thereof through which said 
Selected Weft thread passes; fixed guiding means 
for Said weft thread cooperating with said eyes 
in Said piano wires, thereby enabling said select 

30 

10 
ed thread freely to pass in straight line when in 
Serted in the shed and causing said selected 
thread when clamped to assume a zig-zag path 
to be tensioned when a double weft is positioned 
Within a shed; selecting means including a lag 
chain, a plurality of transversely projecting 
pegs inserted in said lag chain at predetermined 
positions; and Second lever means associated 
With each of said weft threads, respectively, and 
Operated Selectively by Said pegs and controlling 
Said related vertical eye rod and said first lever 
rea.S. 

MARIANO BALLBER. 
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