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NOZZLE DEVICE FOR PRODUCING A FLUID JET 

BACKGROUND 

It is known to insert weft threads into an open shed, 
as individual picks, by means of a jet of air or water. 
This type of weft insertion, employing means known at 
the present day, has the disadvantage that any sharply 
“focused" jet which can be produced can have only 
limited length, so that broad fabrics cannot be manu 
factured in this manner.'Art which shows the use of air 

_ and water jets are disclosed in the following patents: 
US. Pat. No. 2,796,085 
US. Pat. No. 3,l80,368. 

SUMMARY 

This disadvantage is obviated by the present inven 
tion. The present invention is characterized in that the 
chamber has between the inner portion and the outer 
portion of the nozzle device, extending rearwardly 
away from the nozzle aperture, an alignment or "aim 
ing" portion which determines the direction of the jet 
and which is prolonged in the form ofa storage portion, 
the apertures for supplying the ?uid to the chamber 
being located in the chamber zone remote from the 
nozzle aperture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be described with reference 
to an example of embodiments and with reference to 
the drawings, in which: 
FIG. 1 is a longitudinal section through the nozzle de 

vice which is symmetrical in shape; and 
FIG. 2 illustrates the important features of the cham 

ber containing the fluid, the velocity distribution of the 
?uid in the chamber also being shown. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

The nozzle device 11 shown in FIG. 1 has a jet or 
nozzle needle 12 affording an inner part or portion. 
The nozzle needle or inner portion 12 is surrounded by 
an outer part or portion which, according to this exam-‘ 
ple of embodiment, embraces a nozzle insert 13 and a 
nozzle head 16. A securing screw or threaded cap 32 
is also provided. The inner portion 12, the nozzle insert 
13, and the nozzle head 16 of the outer portion consti 
tute, or define together, a ?uid chamber 14. Apertures 
15 serve for feeding a ?uid from a ?uid supply zone 15a 
into the chamber 14. A ?uid supply source not shown 
conveys the ?uid to the supply zone 15a through ?uid 
supply conduit 15b from a standard ?uid feeding device 
150. The nozzle insert 13 and the nozzle needle 12 are 
united and held in operation position by means of the 
nozzle head 16 and the securing screw 32. The screw 
32 is adapted to be screwed through the agency of the 
screw thread 33 to threaded portion of head 16. When 
the securing screw is in a tightened condition, the noz 
zle insert presses against packings I7 and provides for 
preventing the escapement ofthe ?uid out of the nozzle 
device 11. The nozzle device can be secured to the 
loom by means ol‘a support rod 19. The nozzle needle 
12 is rotatable about a pivot line 18 relative to the noz 
zle insert 13 and, optionally, also the nozzle head 16 
along the said pivot line 18. A weft thread is guided 
through the bore 20 formed in the nozzle needle 12. As 
is shown in FIG. 1, the nozzle needle I2 is adapted to 
be inserted into the nozzle insert 13 from the left-hand 
side. 
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2 
The fluid chamber 14 is symmetrical in rotation and 

comprises a storage portion and an aligning or “aim 
ing" portion, the longitudinal sections of which are de 
limited by walls 21, 22 and by curved portions of walls 
23, 24. In the direction of the axis 18, delimitation of 
the storage portion is afforded approximately by 
dashed boundary lines 25, 26, and delimitation of the 
guiding portion by dashed boundary lines 26, 27. An 
annular nozzle aperture 28 formed between the adja 
cent inside portion of nozzle insert I3 and the outside 
portion of the needle nozzle 12 coincides with the 
boundary line 27 through which the ?uid exits as a jet 
from said chamber. An eyelet 30 may be provided with 
a small degree of spacing from the nozzle aperture 28. 
The design of the nozzle is discussed further in detail 

with reference to FIG. 2. In the portion of FIG. 2 desig 
nated as A, the curved portions of walls 23 and 24 ex 
tending between the boundaries 26 and 27 are repre 
sented as component portions of parabolic curves 31 
and 32 in their flow pattern, the foci of which are dis 
placed in the axial direction. Thus, it may be said that 
the opening of the aligning portion toward the nozzle 
aperture 28 diminishes continuously by values becom 
ing progressively smaller. Toward the left, away from 
the boundary line 26, the delimiting portions 21, 22 of 
the cross-section of the storage part of the chamber 14 
extend rectilinearly. Each of the walls 21, 22 forms a 
tangent 21’ and 22’, respectively, in each instance to 
one of the parabolas 31 and 32 (see A of FIG. 2). 
The chamber 14 is symmetrically rotational in shape, 

the delimiting portions of which follow a configuration 
which is rectilinear in respect of the wall 21, 22 and 
curved in respect of the parabola portions 23, 24. If a 
?uid, for example a liquid, is routed through the aper 
tures 15 into the chamber 14, and through the latter, 
then the velocity pattern of the liquid is that repre 
sented by the curve 33 in the portion B of FIG. 2. The 
velocity is plotted in B of FIG. 2 as ordinate, as a func 
tion of location, taken in the direction of the axis 18. 
It will bev appreciated that, directly at the boundary line 
26, the acceleration of the ?uid increases and that it 
reaches its maximum value between the boundary lines 
26 and 27. 
On inserting the weft threads by the nozzle device 

into the shed, high pressure is for a short time imparted 
to the liquid. Thereby, it ?ows through the apertures 15 
into the chamber 14 conveyed by ?uid feeding device 
15c, whereby a jet is emitted out of the nozzle aperture 
28 for a short period of time. The said jet of ?uid en 
gages the weft thread inserted through the bore 20 
around its periphery, entrains it and inserts it into the 
shed. That quantity of liquid already available in the 
chamber 14 on commencement of the increase in the 
fluid pressure undergoes no noticeable change in direc 
tion in respect of its movement, so that the minimum 
of turbulence is set up in it, the result of this being an 
extremely uniform jet travelling at extremely high ve 
locity, which propels the weft thread into the shed. The 
liquid ?owing in through the apertures 15 must, on the 
other hand, be de?ected from the very outset, whereby 
there may be produced turbulent streams which could 
be detrimental to the formation of a uniform jet. Thus, 
in a preferred embodiment of the present invention, the 
volume of the chamber 14 is so calculated that it is at 
least approximately equal to the quantity of liquid re 
quired for inserting an individual pick. 
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On the other hand,‘ it is also possible to design only 
the curved portion 24 to be parabolic and thedelimit 
ing portion 23 to be rectilinear. There is then obtained 
a shape of the chamber 14 the longitudinal section of 
which has the straight portion 35. The latter may, at the 
location of the nozzle aperture 28, be the tangent to the 
curve 31 according to the first embodiment. The ad 
vantage of a nozzle having an inner wall, the longitudi 
nal section of which is rectilinear, consists in that such 
a nozzle is less expensive to manufacture .and neverthe~ 
less affords a jet of high quality. 
The design of the walls of the chamber 14, in particu 

lar in the vicinity of the nozzle aperture 28, must be ef 
fected with maximum accuracy. In order to be able to 
compensate for any small deviations within the bounds 
of the degree of accuracy achievable, the nozzle needle 
12 and the nozzle insert 13 are rotatable about the 
pivot 18 relative to each other. This may for example 
be effected by loosening the releasable screw 32 and, 
thereupon, manually rotating the front portion 34 of 
the nozzle insert 13. After the optimum setting has 
been found, the portions 12, 13 are locked by re 
tightening the screw 32. 

In order to still further improve the jet emerging out 
of the nozzle 28, the edges of the material'at the loca 
tion of the delimiting portion 27 may be deactivated so 
that there is no turbulance as the ?uid ?ows out of the 
annular opening formed by the nozzle aperture. 

It will be appreciated that the nozzle according to the 
present invention is suitable above all for a jet of liquid. 
However, also in the event of employment ofa gaseous 
?uid, the nozzle according to the invention produces a 
jet which is sharply “focused” over a considerable 
length. _ > 

This disclosure of preferred embodiments and modi 
fications of the invention is to be interpreted as illustra 
tive of forms the invention may take and other modifi 
cations will readily occur to those skilled in the art. The 
invention is not to be restricted except by the scope of 
the appended claims wherein the novel features desired 
to be protected by Letters Patent are set forth. 
What is claimed is: 
l. Nozzle device for producing a jet of ?uid for in 

serting weft threads into a shed on a loom, the said noz 
zle device comprising an inner portion and an outer 
portion symmetrically surrounding said inner portion, 
said inner and outer portions de?ning a ring shaped 
nozzle aperture for ajet of ?uid to flow out, there being 
defined between the said inner portion and the said 
outer portion a chamber which contains the weft 
thread propelling ?uid, said outer portion being formed 
with a plurality of apertures for supplying the ?uid to 
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4, 
said chamber from a ?uid source, said chamber having 
a front and a rear zone with its front zone extending 
rearwardly away from said nozzle aperture and forming 
an “aiming" portion for determining the direction of 
the ?ow of'said jet of ?uid, and which is prolonged by 
said rear zone forming a storage portion, the apertures 
for supplying the ?uid to said chamber being located in 
said rear zone remote from the nozzle aperture, said 
aiming portion being elongated and delimited by two 
walls at least one of which is conical and that converge 
with respect to each other to produce a substantially 
uniform decrease in the cross-section of the aiming 
portion in'the direction of the nozzle aperture, a bore 
in said inner portion for passage of said weft thread to 
be propelled by said jet of ?uid passing from said nozzle ' 
aperture, and a means for supplying said ?uid ?ow to 
said chamber. 

2. Nozzle device according to claim 1 in which the 
delimiting of the aiming portion by said two walls pro 
duc'es a configuration 'of the ?ow velocity pattern 
which is de?ned by two parabolas that are offset rela 
tive to each other in the axial direction. 

3. Nozzle device according to claim 1 in which the I 
storage portion is delimited by two walls including an 
acute angle with the nozzle axis and approaching each 
other in the direction towards the nozzle aperture. 

4. Nozzle device according to claim 1 for the inser 
tion of weft threads by means of a liquid, in which the 
volume of said chamber is at least approximately equal 
to the volume of the quantity of liquid required for the 
insertion of the weft thread being drawn through said 
bore. _ . 

5. Nozzle device according to claim 1 in which the 
inner portion and the outer portion are rotatable rela 
tive to each other. 

6. Nozzle device- according to claim 5 in which said 
chamber is formed by the outer surface of the inner 
portion and the inner surface of the outer portion, and 
the inner portion is adapted to be inserted in the axial 
direction into the outer portion and is adapted to be 
held firmly in relationship to the outer portion by 
means of a releasable securing screw. 

7. Nozzle device according to claim 1 in which the 
foremost delimiting portions of the nozzle aperture are 
constituted by deactivated edges. 

8. Nozzle device according to claim 1 in which the 
two walls that delimit the storage portion are continued 
rectilinearly from the locations of the transition to the 
aiming portion and abut tangentially with the walls of 
the aiming portion. ' 
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