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DESCRIPTION -
FLUID EXTRACTION APPARATUS G ern

The present invention relates to fluid extraction apparatus, particularly, but
not exclusively, to apparatus for use in the pacification, purification or expulsion of
a fluid, for example drawing a gas or liquid from a first area and transporting it to
a second area at which it may optionally be treated. The present invention has
particular application, but is not restricted, to use in the extraction and filtering of air
containing impurities such as smoke, water vapour or oil vapour. Such an apparatus
can be particularly useful in a cooking environment and could be employed in
connection with a cooker hood above a cooking apparatus.
Normal extractor fans or cooker hoods generally use some form of fan in the
- path of the air to be extracted. Even if the fan is positioned downstream of a filter,
oily impurities in the air can become deposited on the fan.
According to the present invention there is provided fluid extraction
apparatus comprising:
a passage having an upstream end, a downstream end and a cross-sectional
flow area for the pumped flow therealong of a first fluid in a downstream direction;
a fluid flow area control device having an upstream side and a downstream
side and providing at said downstream side an increase in the available cross-sectional
flow area of said passage between said upstream and downstream ends; and
an inlet to said passage at or downstream of said downstream side of said
device;
whereby pumped flow of the first fluid along said passage past said device
reduces the fluid pressure at said inlet to cause a second fluid to be drawn into said
passage via said inlet to flow with the first fluid towards said downstream end.
The said fluid flow area control device advantageously provides an abrupt
increase in the available cross-sectional first fluid flow area of said passage at its
downstream side.
In a preferred arrangement the passage downstream of the fluid flow area
control device is contained within a first conduit and a second conduit, for the supply

of the second fluid to the inlet, branches into the first conduit at a branch junction.
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‘Cutting tools are known fromthe prior art that have several mlling discs
made of carbide, spaced from one anot her and havi ng segnent-|ike
projections, with the projections being disposed around the circunference
of each mlling disc and separated fromone another by a radial slot. The
hi gh density of cutting segnents on the disk circunference necessitates a
hi gh contact pressure to force the cutting tool into the naterial to be
broached or cut, such as brickwrk. There are al so drawbacks to the extent
that a slot ready to use is not cut, but instead only parallel grooves,
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the passage passing through the plug’s aperture and through the pipe.

In an alternative arrangement a downstream portion of the second conduit
extends into the first conduit, beyond the branch junction, and extends in the
downstream direction. The exterior surface of the downstream portion of the second
conduit can be spaced from the surrounding interior surface of the first conduit to
form therebetween an annular space through which the passage passes. In this way
the downstream portion of the second conduit forms the fluid flow area control
device.

The present invention will now be described, by way of example only, with
reference to the accompanying drawings, in which:

Figure 1 is a schematic sectional side view of apparatus according to a first
embodiment of the present invention;

Figure 2 is a cross-section along the line II-II in Figure 1;

Figure 3 is a schematic sectional side view of apparatus according to a
second embodiment of the invention;

Figure 4 is a schematic sectional side view of apparatus according to a third
embodiment of the present invention;

Figure 5 is a cross-section along line V-V in Figure 4;

Figure 6 is a schematic sectional side view of apparatus according to a fourth
embodiment of the invention; and

Figure 7 is a cross-sectional view along the line VII-VII in Figure 6.

A schematic sectional side view of the first embodiment of apparatus in
accordance with the present invention is shown in Figure 1. The embodiment is
sectioned along the longitudinal axis of a first passage 20 and a second passage 24.
For clarity, the thin wall materials of the conduits forming these passages, as well as
other elements of the apparatus, have been shown schematically as having no
thickness.



that is at |east approximately equal to or greater than the respective
circum ferential extent of the projection. The segnent-Ilike projections
of each disk are, in accordance with the invention, arranged relative to
one another with a spacing or internediate area, said inter- nediate area
enclosing an angle [err] relative to thhe axis in the circunferential direc-
tion that is at | east approxinmately equal to or greater than an angle a
that is sub- stantially enclosed in each case by a segnent-1like projection
relative to the axis in the circunferential direction.
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device 22 and a second passage 24.

In operation of this first embodiment the compressor 4, which may be a fan,
pumps a first fluid (in this example, air) into the upstream, left hand end of the first
passage 20. The amount of air passing through the passage 20 is controllable by a
control valve 12. Downstream of the valve 12 the pumped air passes through a fluid
flow area control device 22, past a branch junction 26 where the second passage 24
branches into the first passage 20 and along the downstream portion 28 of the first
passage before passing into the filter section 6 at the downstream end of the first
passage 20. .

The fluid flow area control device 22 in the first embodiment is a cylindrical
plug with a small cylindrical aperture 23 provided along its central axis, coaxial with
the longitudinal axis of the first passage 20, as shown in Figure 2. As the pumped
air enters into the opening of the aperture 23 in the upstream side of the plug 22 the
air will accelerate due to the decrease in the available cross-sectional flow area of the
aperture 23, relative to the cross-section of the first passage 20 upstream of the
upstream side of the plug. Upon exiting the aperture 23 at the downstream side of
the plug 22 and passing into the wider cross-sectional flow area of the first passage
20 in the region of the branch junction 26 adjacent the inlet formed by the second
passage 24, the high velocity of the pumped first fluid (air) creates a low pressure
region in the vicinity of the inlet of the second passage 24. In the illustrated
embodiment the air pressure at the cooker hood will be approximately atmospheric
pressure. The low pressure region thus draws a second fluid (in this example,
cooking fumes largely comprising air) through the second passage 24 from the cooker
hood 2. This drawn air then flows with the pumped air along the remainder of the
first passage 20 to the filter section 6.

If the air in the cooker hood contains impurities such as smoke, air, steam
or oil droplets, then these can be readily removed at the filter section 6. In this
embodiment the filter section 6 has a tank 8 containing oil dissolving agents 10 into

which the mixture of pumped and drawn air passes. In this way any oil droplets in



"of the disks. The invention is characterized in particular in that
consecutive segnent-like pro- jections of each disk are spaced at a
distance that is at | east approximately equal to or greater than the
respective circunferential extent of the segnent-like projec- tions and in
that projections of adjacent disks areqoffset relative to one another or
are at least in some areas offset to one another in the circunferential
direction. It is therefore provided that the segnent-|ike projections of
each disk are arranged relative to one another with a space or internediate
area, saidy] | [ e et el atl he axis
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suitable combination. The filters present could be matched to whatever impurities it

is desired to remove from the incoming fluid.

The filter section is optional. If, for example, the mixture of pumped and
drawn air was to be vented from downstream portion 28 direct to atmosphere, the
filter section could be omitted.

By the time the air has passed through the ﬁiter section 6 it can be returned
to the closed environment from which it came, for example a kitchen, or simply be
expelled to atmosphere containing fewer impurities than if it had not been filtered.

In the illustrated embodiment of filter section 6, the end of the conduit
forming the first passage 20 is surrounded by an outer pipe 14 of a greater diameter
than the conduit. Holes 18 are provided in the perimeter of the lower end of this
outer pipe which is in the tank and the air mixture passes through these into the oil
dissolving agents. This arrangement reduces bubbling in the tank 8.

The small, central through-aperture 23 used in the fluid flow control element
22 has been found to be more effective than a simple gap between two halves of a
fixed plug. The suction force generated at the downstream side of the flow control
element 22 at branch junction 26 is greatér for the same air pressure produced by the
pump 4.

The diameter of the through-aperture 23 can be reduced to increase the
suction at the inlet of the second passage 24. For a fixed first fluid flow rate, the
smaller the size of the aperture 23, the greater will be the velocity of the first fluid
when it exits the downstream side of the fluid flow area control device 22. In this
illustrated embodiment the diameter of the aperture 23 is between 1 mm and 3 mm.

The entire portion of the first passage between the pump and the downstream
side of the fluid flow area control device 22 can be provided with a constant cross-

section that is reduced relative to the available flow cross-section downstream of said



‘duced. In this way, for exanple, the force required for a broaching too

w th seven adjacent disks each having four segnents is equal to the force
required for a cutting tool with two parallel disks in which the segnents
are arranged evenly and closely one behind the other along the
circunference. A further advantage issthat the offset arrangenment of the
disks relative to the pro- jections in the circunferential direction neans
that the spacing of the segnents in the axial direction can be greater than
the spacing of directly adjacent mlling discs. As a result, the groove
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the device 22 defines a reduction in the available cross-sectional flow area upstream

of its upstream side as well as defining an abrupt increase in the flow area

downstream of its downstream side.

In this illustrated embodiment the passages 20,24 are defined by conduits in
the form of round pipes of between approximately 13-25 mm in diameter. The
internal diameter of the conduit forming the first passage 20 matches the external
diameter of the cylindrical plug 22.

The control valve 12 is preferably, as shown, present in the conduit forming
the first passage 20 after the air compressor 4 but before the upstream side of the
fluid flow control element 22. The valve 12 can be used to control the air pressure
in the apparatus, for example if the bubbling action in the tank 18 becomes too great
the air pressure may need to be reduced. Alternatively, the valve 12 can be useful
if the suction of the second fluid (air) is too great and the air causes too much noise.
The use of the control valve 12 may be in addition to, or as an alternative to,
controlling the power supplied to the air compressor 4.

The length of the conduit forming the second passage 24 between the hood
2 and the first passage 20 can be chosen to suit individual usage. For most effective
results this conduit is typically no more than 2000 mm Ilong; beyond that the
effectiveness of the apparatus reduces.

In the first illustrated embodiment the conduit forming the second passage
24 meets the conduit forming the first passage 20 at approximately right angles to
form a branch junction. This centre of the branch junction may advantageously be
positioned between about 0 mm and 100 mm downstream of the downstream side of
the fluid flow area control device 22. In this way the main high velocity flow of

pumped first fluid (air) flowing through the aperture 23 in the plug 22 does not



results as regards both smpoth running properties and cutting effect.

3 A particular enbodinent is characterized in that the disks are arranged
of fset to one another relative to their projections in the circunferenti al
direction such that at | east two segnent-like projections overlap or even
conpl etely cover one another when viewegl in the axial direction of the
broaching tool. This arrangenent ensures that the broaching tool is to a
consi derabl e extent engaged in the material for cutting or.broaching with
at | east two segnents sinultaneously. The projections of the disks can be
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passage 20 by the time that the inlet of the second passage 24 is reached at the branch
junction.

In Figure 1 the downstream side of the plug 22 is shown as being spaced
from the branch junction 26. The inlet for the second fluid, at which the first and
second fluids are exposed to each other for the first time, is coincident with the
branch junction 26 in this first embodiment. Consequently, the inlet is also spaced
downstream of the downstream side of the plug 22.

A second embodiment of apparatus in accordance with the present invention
is shown in Figure 3. This embodiment is similar to that shown in Figure 1, except
for the provision of an extension pipe 30. In this second embodiment the
effectiveness of the apparatus is increased, i.e. the suction generated in the second
passage 24 is increased without requiring a corresponding increase in the air pressure
supplied by the compressor 4. The extension pipe 30 has an internal diameter similar
to that of the aperture 23 in the plug 22 and is connected directly to the downstream
end face of the plug 22 with its opening aligned with the plug aperture 23. It has
been found that good results are achieved when the length of the extension pipe 30
is about 200 mm, with the branch junction between the first and second passages 20,
24 being approximately midway along the axial length of the pipe 30, as shown in
Figure 3.

In this second embodiment the fluid flow area control device comprises both
the apertured plug 22 and the extension pipe 30. The downstream side of the device,
formed by the extreme right hand end of the pipe 30, is positioned downstream of the
branch junction 26. In addition, the annular inlet 60 for the second fluid, at which
the first and second fluids are exposed to each other for the first time, is also
positioned downstream of the branch junction 26.

A third embodiment of apparatus is illustrated in Figures 4 and 5. The
principle of operation of this third embodiment is similar to that of the previous
embodiments. Where the same components exist in the third embodiment they have
been given the same reference numbers as in the previous embodiments.

The difference between the third and first embodiments is in the form of the



“wedge shape in a devel oped view with the disks in one plane. Here the
segnents of adjacent disks in the circunferential direction are arranged
wi thout or largely without overlapping in relation to one another. As a
result, both the snooth running properties and the broaching capacities of
t he broaching tool are im proved. |In7gparticular, the projections of
several disks adjacent to one another and extend- ing froma comobn axis
form when the broaching tool is viewed fromthe side, a closed or largely
closed ring. Largely closed can nean here that the ring has interruptions,
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anot her. surrounding cylindrical interior surface of the conduit to form therebetween a
generally annular space through which the passage passes. In Figure 5 the plug 70
is shown as being supported in the conduit by three radially extending supports 72.
Other forms of support may be used. As with the first embodiment the plug 70 is of
restricted axial length, for example betwéen about 20 mm and 100 mm.

In Figure 4 the downstream side of the plug 70 is shown as being spaced
from the branch junction 26. The inlet for the second fluid, at which the first and
second fluids are exposed to each other for the first time, is coincident with this
branch junction 26. Consequently, in the third embodiment the inlet is also spaced
downstream of the downstream side of the plug 70. The downstream side of the plug
70 may need not, however, be spaced from the branch junction 26 (not shown).

In the fourth embodiment illustrated in Figures 6 and 7, a similar system is
used to that shown in Figures 1 and 2. Where the same components exist in the
fourth embodiment they have been given the same reference numbers as those in the
first embodiment.

In the fourth embodiment the differences are in the form of the fluid flow
area control device and the inlet of the second passage 42. As can be seen in Figure
4, the downstream end of a second passage 42 is formed by a second conduit 52 that
meets and passes at an angle into a first conduit 62 forming the first passage 40 and
continues coaxially within that first conduit 62. Thus the pumped air flowing within
the first passage 40 must flow through a reduced cross-section annular passage 50
formed between the outside of the downstream portion of the second conduit 52 and
the inside of the first conduit 62 as far as the end of the second conduit 52. At the
extreme downstream end of the second conduit 52 the cross-sectional flow area
available to the pumped first fluid increases abruptly.

In this fourth embodiment the downstream portion of the second conduit 52
acts as the fluid flow area control device, so that the available flow cross-section for

the pumped fluid increases abruptly on exiting from the reduced cross-section annular



"According to a further advantageous enbodi nent of the milling tool it is
provi ded that the segnents form planes that intersect a plane fornmed by the
disk at an angle that is preferably in the range between 0.5[err] and 5.

It nmust be furthernore enphasized that each cutting projection or each
segnent has in its direction of operatgon a ranp-shaped course, with the
respective cutting surface being able to intersect a circle extending
around the rotation axis of the broaching tool at an angle y with 0.5[err]
[err] [err] [err] 2[err]. It is also provided that the disks have a hole
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4 end of the fluid flow area control device, causing air from the cooker hood 2 to be
drawn up along the second passage 42 into the first passage to then pass downstream
with the pumped air, as in the earlier embodiments.

In this fourth embodiment the annular passage 50 around the extreme
downstream (right hand) tip of the second conduit 52 forms the inlet for the second
fluid, at which point the second fluid is exposed to the pumped, first fluid for the first
time.

To give good efficiency, the annular passage 50 between the co-axial portion
44 of the second conduit 52 and the coaxial portion of the surrounding conduit 62
forming the first passage 40 is quite small and of constant cross-sectional area.
Setting this radial gap "h" (see Figure 7) to be between about 0.5 and 1.0 mm and
making this co-axial region between about 20 mm and 100 mm long has been found
to give particularly effective results. Excessive increases in the length of the reduced
cross-section annular passage 50 reduce the overall efficiency of the apparatus.

The conduit 52 forming the second passage 42 branches into the conduit
forming the first passage 40 in the fourth embodiment at an angle. This helps to
improve the efficiency over the two conduits branching together perpendicularly.
However, a perpendicular branch is possible.

The described and illustrated embodiments can be used with a variety of
conduit or pipe sizes and shapes. The apparatus may be scaled up or down in size.
Furthermore, the length of the different conduit portions can be changed. For
example, the length of the conduit forming the second passage 24, or the length of
the main part of the conduit forming the first passage 20 after the first and second
conduits branch into one another can be varied. The diameter of the first conduit
can, for example, be increased above the preferred 13-25 mm range mentioned
earlier. The capacity of the air compressor 4 may need changing to match.

Although the conduits shown are pipes having circular cross-sections,
conduits with other cross-sections are usable. Equally, the conduits do not need to

be of constant cross-section or generally straight.



gl ui ng and/ or cl anpi ng. To sinplify handling, the broaching tool is

desi gned preferably as a gang tool. Conplicated alignnent of the individual
mlling disks by the user is therefore not necessary. Further details,
advant ages and features of the invention are given not only in the clains
and the features they contain - singlygor in conbination - but also in the
follow ng description of a preferred design exanple shown in the draw ng.
In the drawings, Fig. 1 shows a plan view of a mlling disk, Fig. 2
shows a broaching tool conposed of mlling disks as per Fig. 1 in a

The illustrated and described embodiments are examples of the present
invention being used with air as the pumped fluid and the drawn fluid. The apparatus

is, however, operable with other gases or with liquids, for example water.



side view, and Fig. 3 shows a devel oped view of the broaching tool™,7,4-
over 360[err] in one plane. Fig. 1 shows purely in
principle a disk (10) acting as an el enent for a broaching tool (12)

designed as a gang tool, the design of which tool is explained in nore

detail in Fig. 2. The disk (10) has_a netallic, preferably |acquered

di sk-shaped basic elenent (14), fr Tcircunference (16) extend

segnent-1i ke projections (18), é@ , !Fﬁagls The circunferenti al
projections (18), (20), (22), Fl Oﬁ:xu-aQﬁgﬁA %}us aced from one anot her over
the circunferenca fldid)extpctiont eppuestiatempriess pRSge ZRHr, the Jmped IBw  Thi s
i's however not a rrand%%ﬁ%rﬁaifeat ure, and in the circunferential direction
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is provided at or downstream of the downstream side of the plug 22. When, in use,

the first fluid is pumped along the passage through the aperture 23 of the plug 22 the

fluid pressure at the inlet 26 is reduced causing a second fluid to be drawn into the

passage 20 via the inlet 26 to flow with the first fluid towards the downstream end

of the passage 20. The downstream end of the passage may be provided with a filter

6 in the form of a tank 8 containing an oil dissolving ageht 10. The apparatus has

a particular application to a cooker hood assembly for extracting a gas from a cooker

hood 2, without having to pass the gas through a pump 4, and then treating the

extracted gas to remove pollutants such as water, oil droplets and smoke therefrom.

(Fig. 1)
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angle [err] = 30[err] in the circunferential direction relative to a
central and rotation axis (33). The internediate areas (26), (28), (30),
(32) cover in the circunferential direction an angle [err] = 60[err],

| i kewi se relative to the rotation axis (33). The protrudi ng segnents (18),
(20), (22), (24) are designed as supports for seg- nent elenents (34),

(36), (38), (40). The segnent elenents (34), (36), (38), (40)

5 essentially conprise sintered netal with dianond grains and are connected
to the segnents or projections (18), (20), (22), (24), for exanple by |aser
wel di ng. The segnent el enents have a width that is preferablyS%reater t han
that of the basic elenment (14). Furthernore, it is made clear ysing t he

segrment el enent (40) that the cutting surface (41) rises =t
circunferential direciq i .e. the segment el enent (40) haéja'ra' -l ke
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el ement shoul d however be identical along the entire cutting surface (41),
i.e. the length of the segnent (40). The cutting surface (41) preferably
intersects a circle extending fromthe rotation axis (33) at an angle [err]
with 0.5[err] [err] [err] [err] 5[err], in particular 1 [err] [err] [err]
2[err]. In the transition area between the segnents (18), (20), (22),

(24) and the disk basic elenment (14), indentations (42) can be provided to
reduce any notching effect in this area. In the center of the disk (10), a
penetration such as a hole (44) is provided for nounting the ggsks (10) on
a tool hol der (46). Furthernore, the disk (10) has a penetr&tion (48) for
receiving a fixing pin (50)
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such that during operation of the gang tool (12) the relative positions of
the mlling disks (10) to one another remain secured. The di sks can al so be
fixed relative to one another by clanping, gluing or other neasures. Fig.
2 shows a side view of the broaching tool (12). The broaching tool (12)
sub- stantially conprises the gang tool holder (46) with a hollow shaft end
(47) on which the disks (10) are arranged with a spacing d between them To
adj ust the spacing d, ring-like internediate elenents (52) are inserted
bet ween the disks (10). The spacing d between the disks (10) cgy be in a
range from2 mmto 6 mm preferably 4 nm The di sks (10) thens€tves have a
wdth b in a range-frompreferably 1.4 to 1.8 mm in partlculadll 6 M  An
end (54) of the hol¢pm/cyliﬁﬂrical shaft (47) has a pl at g=ffRe_trostre (56)
form ng a T-shape t'Q s Wi th the shaft end (47) and act|LB he'fst op
Jy has [l its

for at |least one dis The plate-like disk (56) prefler p

center a penetration e3ki ving a tool such as an Al ¢n (key] fof
connecting the gapg to a drive unit, not sfgwn| Fbf ‘connectf on
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shaft end (47) has on its inside a thread (58), using which the gang tool
hol der (46) can be attached to a rotatable drive shaft, not shown in
detail, of the machine 6 tool.
Fig. 3 shows a devel oped view (60) of the broaching tool (12) over 360[err]
i n one plane. As the devel oped view (60) shows, the broaching tool (12)
conprises a total of seven disks whose design is identical in the design
exanple with that of the disk (10) described on the basis of Fig. 1. The

di sks are arranged offset to one another relative to the projeeyions in the
circunferential direction such that segnent elenents (34), (62), (64),

(66), (68), (70), (7 of a{%acent di sks form a wedge shape. The disks are

here arranged such that in the axial direction at |east Tl Y
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t wo segment el ements coincide or at |east overlap. In the design “exanple”

stiown,” the di sks are. d~offset-"to one another such that _an end. e
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( ) ; mﬁl}iuﬂﬁi&ﬁ-hg di recf i ONREFBACEMENS| SHERIS b§G at
gmm{lm “ﬁﬂl““ﬂ; 7B), (80 o =a j aceni [ eaoesefiptidnb2pagedG4ro phgedi.s.
pos’S| il e *hef'e o havel a SHECIyY b7 t n frontga@gwqu/ r epdge@daes phfedlls.
t
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fol | ow one another inlthe side view dgf the gahgrtgolin ‘gghe Q;egqp._%@,g ddoR!
(12) therefore has onjthe circunferentijl sid Eo}% yx@% E ? rgﬁ,g nt|s
(82), (84), (86), (88), with each wedge] shape ten |ng oV 20[ e é T

segnents (24), (36), (38), (40) forg@mngypne tip E 11! ﬁ }:,EE g ehape :
arranged one behind the other in thgi‘r:'r‘r'r:'unfe 2k rlglt' 7" —MJ‘
case at anl.angl eFlofd &@faetiod app'ﬁk&tus’\eoigpnsiﬁgipes (82), (84), (86), (88) are,
arranged nested, with those se ment s rm ng the tip, of, the wedge shapies
havi ng the sane aaP?ngﬁg&rhaﬁ trF’ﬁnt gfpﬁff‘éﬂ’?{)dew ’BG‘)’OS%CC%HBalend =0
segnents ( e%(ﬁgl q%g@f ety t shown
in Fig. 3 tli@gﬁ{ay a pr%‘?neﬁde #g:ge(f nt as ogdtsl%% %? e%%e f@cﬁﬁﬁ‘

a fluid flow area control device havmg an upstream side and a downstream

side and providing at said downstream side an increase in the available cross-sectional
flow area of said passage between said upstream and downstream ends; and

an inlet to said passage at or downstream of said downstream side of said
device;

whereby pumped flow of the first fluid along said passage past said device
reduces the fluid pressure at said inlet to cause a second fluid to be drawn into said

passage via said inlet to flow with the first fluid towards said downstream end.

2. An apparatus as claimed in claim 1, wherein said fluid flow area control
device is arranged to provide an abrupt increase in the available cross-sectional first

fluid flow area of said passage at said downstream side.

3. An apparatus as claimed in claim 1 or claim 2, wherein said fluid flow area
control device also provides a decrease in the available cross-sectional first fluid flow

area of said passage at said upstream side of said device.

4. Apparatus as claimed in claim 3, wherein said fluid flow area control device
is arranged to provide an abrupt decrease in available cross-sectional first fluid flow

area at said upstream side.

5. Apparatus as claimed in any one of the preceding claims, wherein the
available cross-sectional first fluid flow area of said passage between said upstream
and downstream sides of said fluid flow area control device remains generally

constant.

6. Apparatus as claimed in any one of the preceding claims, wherein said
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1 ptag)sage Ic’ig\fmﬁ{e%egf 8 hlinﬁLﬁoav& Iauyea acgﬁt% ritcf‘e%lce 1§ contained within a first

conduit and a second conduit, for the supply of the second fluid to said inlet,

branches into said first conduit at a branch junction.

7. Apparatus as claimed in claim 6, wherein said downstream side of said fluid
flow area control device is spaced from said branch junction in the upstream
direction, such that said inlet is spaced downstream of said downstream side of said

fluid flow area control device.

8. Apparatus as claimed in claim 6 or claim 7, wherein said fluid flow area
control device is a plug situated in said first conduit, with said passage passing

through at least one aperture provided in said plug.

9. Apparatus as claimed in claim 8, wherein said plug is provided with a single

central aperture coaxially aligned with the longitudinal axis of said first conduit.

10. Apparatus as claimed in claim 6, wherein said downstream side of said fluid
flow area control device is spaced from said branch junction in the downstream
direction, such that said inlet is positioned downstream of said branch junction at said

downstream side of said device.

11. Apparatus as claimed in claim 10, wherein said fluid flow area control device
comprises an apertured plug, positioned in said first conduit entirely upstream of said
branch junction, and a hollow extension pipe extending downstream from said
downstream side of said plug, beyond said branch junction, said passage passing
through said aperture and through said pipe, whereby said downstream side of said

device and said inlet are positioned downstream of said branch junction.

12. Apparatus as claimed in claim 11, wherein said branch junction is positioned

approximately midway along the axial length of said hollow extension pipe.



7 dainms Broaching tool 1. A broaching tool (12), in parh cul ar ;fﬂﬁrr

broachi ng or “cutti'ng of -sl et's, conpri s- I ng sever al dtlsles (10),.

di stance fr otating about a conmon axrs{(33) and

havi ng segnim,mnﬂgm ﬂ”mCLE)IrOJ ectlons (18, 20, 22, 24) on thei rf87
circunference st " erein the consecutive sé gnent-+-i-ke.... -
cutting projections (18, 20, 22, 24) of each di sk (1Q) are spaced “at

a distance (26, 28, 30, 32) that is at |east appr oxi - “atety-equal.. .
to or greater than the respective circunferential extent of the o
proj ectiors Apparatus as claimed in claim 11 or claim 12, wherein said hollow extension

pipe has between approximately 2 to 10 times the axial length of said plug.

14. Apparatus as claimed in any one of claims 9 to 13, wherein if the diameter
of said aperture through said plug is between x and 3x, the axial length of said plug
is in the range of 20x and 100x in length.

15. Apparatus as claimed in claim 6 or claim 7, wherein said fluid flow area
control device is a plug situated in said first conduit, with said passage passing around

the exterior surface of the plug.

16. Apparatus as claimed in claim 15, wherein said plug is coaxially aligned with

the longitudinal axis of said first conduit.

17. Apparatus as claimed in claim 15 or claim 16, wherein the exterior surface
of said plug is spaced from a surrounding interior surface of said first conduit to form

therebetween a generally annular space through which said passage passes.

18. Apparatus as claimed in any one of claims 7 to 17, wherein said second
conduit joins said first conduit at said branch junction at approximately a right angle

to form a generally T-piece connection.

19. Apparatus as claimed in claim 6, wherein a downstream portion of said
second conduit extends into said first conduit, beyond said branch junction, and
extends in the downstream direction such that said inlet is spaced downstream of said

branch junction.

20. Apparatus as claimed in claim 19, wherein the exterior surface of said
downstream portion of said second conduit is spaced from a surrounding interior
surface of said first conduit to form therebetween a generally annular space through

which said passage passes, said annular space forming said inlet.



2. A broachi ng tooI (12), in particular for broaching or cutting of :
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(10) with
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sai d broaching tool (12) has n disks
Iﬁs[aer,aﬁ’al @cmﬁﬁ%ﬁ#tw&%oél B andy} mm. conpri ses a nunber x of
| ke projections (18, 20, 22, 24) with x [err]

22. Apparatus as claimed in claim 20 or claim 21, wherein at least part of said
downstream portion of said second conduit extends coaxially with said surrounding

first conduit.

23. Apparatus as claimed in any one of claims 19 to 22, wherein said fluid flow

area control device is said downstream portion of said second conduit.

24, Apparatus as claimed in any one of the preceding claims, further comprising
a pump for connection to said upstream end of said passage to pump the first fluid

along said passage.

25. Apparatus as claimed in any one of the preceding claims, wherein said
passage is provided with a control valve for regulating the pumped flow of the first
fluid.

26. Apparatus as claimed in any one of the preceding claims, further comprising
filter means for positioning at said downstream end of said passage for filtering the

first and second fluids to remove therefrom contaminants contained therein.

27. Apparatus as claimed in claim 26, wherein said filter means comprises a tank
containing oil dissolving agent in which said downstream end of said passage is
immersed, whereby the first and second fluids exiting said downstream end of said

passage are required to pass through the oil dissolving agent.

28. Apparatus as claimed in any one of the preceding claims, wherein the first
and second fluids are both gases and further comprising a hood having a collecting

region which is arranged to be connected to said inlet whereby, in use, the drawing




3, and wherein every or- al nost every projection has an arc length corre-
spondi ng t r] extending fromthe axis (33) wt ﬁ Lr&l‘“""""-
360[err]/ %'glum "l” mubt/ery or alnost every distance (26 géMFéi)S,«iy }
has an ar responding to an angle [err] extkn |ng fromthe |
axis with [err] (n 1) [err], where x [err] 14?5”3}4*?@?7 |
[err]+x[err] [err] =360[err]. . A broachi ng tool accordi ng at_|east |
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tool (12), a closed or largely closed ring surface. 8. A byro
according to at |east one of the preceding cl ains, w h
the disks (10) are fixed relative to one another by a centeri
by gl uing and/or by clamping. 9. A broachi ng t ool

| east one of the preceding clains, 2 wherein
projections (18, 20, 22, 24) rise in their cutting surfaces
direction of the disks (10). 10. A br '
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11. ° A broaching tool according to at |east one of the precedRBRLAOEMINT, SHEET
wher ei n’ the projections (18, 20, 22, 24) are se¢grent—etemrents
substantially com prising sintered nmetal with di anopd grppngﬂ?nﬂu e
supports for such ele- ment s. TR
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13, A broachi ng tool according to at |east. one of the prec

$] I k Y@L
wherein’ the cutting tool (12) conprises at | east F‘g @ﬂ‘g? ﬁ'-ﬂgf
same wor ki ng radi us, with the broaching tool conprisipgfat |east L Wo
sets of disks that differ from one another in the nunpef dnbl/fesy 1257
| engt h .and/ or design of their cutting pf"o- jections. |1 A
broaching tool according to at | east one of the preceding ¢l ains, w h
er ein outer disks differ in the n er} and/ or | erngi-h~—pi—t-hei.L
cutting projections ' frominner dilsks. |
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