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(54) Fluid conveying device

(57) A conveying device for conveying materials by means of a fluid, the device including a flow passage and a nozzle
fitting 13 located in the passage through which fluid is introduced into the passageway, the fitting including a series of

passageways 33 communicating with a source of fluid 26, the passageways converging inwardly and being inclined to the

longitudinal axis of the passage to impart a spiral flow into the fluid passing along the flow passage.
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THIS INVENTION relates to an improved conveying
device using a {fluid as a medium for 1inducing movement in a
produst of liquid, gaseous, or solid form to be conveyed.

Pneumatic devices of the type using the principle
of vacuum for conveying particular materials such as granular
materials or for the supply or removal of gas or air from, or
to a particular location ars Known. Such devices commonly
inciude a bore 1in which is located a nozzle fitting which
communicates with an external air supply and which includes a
plurality of narrow passages through which air may pass from
the air supply so as to cause a pressure reduction +in the bors
in a region upstream of the fitting. This pressure reduction
creates a fTlow of air along the bore, this flow being
subsequentiy empioyed for conveying purposes by for axample
exerting a suction force on the material to be conveyed.
Alternatively, the devices may be used as an air blast davice.

The prasent devices which are available for the above
purpose are not particularly efficisnt, either not creating a
high enough vacuum or using sxcessive quantities of zir %o
create a vacuum which 1is high enough +to achiesve the
regquirements of the device. The present devices availabic alse
do not aliow ready access to the air passages so that in the
event that bdlockages occur, considerable time is lost 1in
disassembling the device and cleaning the blockages.

The present invention aims to provide a device of the

above type which functions efficiently to create a high wacuum
Without the consumption of eXxcessive air. The prasent
invention also aims to provide in a preferred aspect z device
in which ready access to the air passages is avaiiabie for the
purposes of cleaning.
The present invention further aims to provide a deviece in which
the medium for creating the conveying flow may be a fluid other
than air such as a Tiquid. Other objects and advantages of the
invention will become apparent hereunder.

The present invention thus provides a conveying
device including an elongated bore, a generally annular fitting”
arranged coaxially with, or within said bore, a fluid chamber
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adapted to be connected T0 a source of pressurizaed fluid, a
series of passageways in said fitting communicating with saig
chamber and said bore Tor directing fluid from said chamber in
one direction along said bore, said Passages having axes
converging inwardly longitudinally of said bore and said axes
being Turther inclined transversely relative to  the
Tongitudinal axis of said bore so that fiuig passing through
said passages converges in its fiow direction toc a minimum at
a threat raegion along said bore. The Jjets of fiuid or gas
issuing from the passages thus converge inwardly towards each
other to a minimum Cross—section defining a throat, ths jets
of Tluid thereafter diverging outwardly relative to the
tongitudinal axis of the body.

The inclination of the bPassages in two directions
creates in the fiuid a spiraj motion of fiuid along the bore
80 as to ensure efficient conveyance of materiai, gas or liquid
along said bore.

The Tluid receiving chamber is preferably of annular
Torm and communicates with a fluid dnlet port axtending
ocutwardly of the device. Preferably the axis of the inlet port
is offset relative to the Tongitudinal axis of the bore but
preferably not to an extent that the passageway is tangential
t0 the chamber. Offsetting of the inlet port creates in the
chamber an annular fiow of fluid which continues into the

‘bassage and assists in the creation of the spiral flow of fluid

along the bore. The annular Tluid chamber is preferably formed
in an external wall of the fitting.

The bore is preferably definec by a pair of hollow
suitably tubular members arranged coaxially with said fitting .
and at opposite ends thereof. Preferably the fitting is
Tocated within a cylindricai housing having clamping means
suitably in the form of a pPair of end plates which c¢lamp the
tubular members to +hs housing in alignment with the fitting.
In one form the tubular members are provided with annular
abutments preferably grooves adjacent their inner ends and the
clamp end plates comprise half annular members adapted for
location within the grooves and adapted to be secured to
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opposite ends of the housing by screw fasteners or the 1ike.
One of the end plates may inciude a mounting bracket or
alternatively a separate mounting bracket may be provided so
as to enable mounting of the T1luid conveyor 1in a desired

5 position. For varying the operating charactseristics of the
device say from a suction device to a fiuid pressure device,
the device may be simply reversed relative to its mounting
pltate.

The axes of the passages are preferably 1inclinsd

i0 1inwardiy towards the longitudinal axis of said bore at an angle
of 2 to 168 degrees. The axes of said passages are alsco
preferably inclined transversely relative to the longitudinai
bore axis at an angle of up to 20 degress.

The fluid may comprise a gas such as air or a iiquid.

15 Where =1ir is used as the medium, the device may fTunction as an
sir  conveyor Tor conveying particulate materials or
-alternatively as a device for removing gas or fuﬁes From an
environment.

In the alternative, the medium may be water which is

20 used for conveying a ligquid or a slurry along the bore of the
device in the manner of a liquid pump.

Reference will now be made to the accompanying drawings
which illustrate a preferred embodiment of the invention and
wherein:-

25 Fig. 1 is a sectional elevational view of a conveyor

" according to the invention;
Fig. 2 is a Tongitudinal secticnal view of the housing
Tfor the nozzle fitting of the conveyor;

Fig. 3 is an enlarged sectiohal view of the nozzle

30 fitting along iine A-A of Fig. 1 showing the disposition of

the passages therein; and

Fig. 4 is a perspective view of the nozzle Fitting used

in the embodiment of Fig. 1 showing its function.

Referring to the drawings and firstly to Fig. 1

35 there is illustrated a fluid operated conveyor 10 according to
the present invention having an inlet tube 11 and an outlet
tube 12 arranged coaxially with the 1inlet tube 11 and
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communicating through a coaxially arranged annuilar nozzle
fitting 13, the Tlatter besing located within a c¢cylindrical
housing 14 and being seaied at each end to the 1inner walil of
the housing 14 and the opposite ends of the tubes 11 and 12
by means of O-ring seals 16 located in annular recesses 15 at
each end of the fitting 13.

Each tube i1 and 12 is provided adjacent its 1inner end
with an annular groove 17 and 18 respectively adapted to
receive the two part annular halves 18 of a clamping plate
assembly 20. Each annutar half 18 is provided with a series
of circumferentially spaced apertures 21 for receipt of
fastenings screws or bolts 22 which are adapted to engage with
threaded holes 23 in opposite ends of the housing t4. One of
the clamping plates 19 may include an extended bracket portich
24 to enable mounting of the device 10 in any desired attitude.
Alternatively the mounting brackst 24 may comprise a separate
mounting device which may be conhected through the same holes
23 and Tasteners 22 to the other end of the housing 14. It
will be seen that when the screws 22 are tightened the inner
ends of each tube 11 and 12 will be forced into firm engagement
with the opposite ends of tThe insert 13 so as to be sealed
thereto with the aid of the seals i5.

The housing 14 as more ciearly shown in Fig.2 is
provided with a fluid inlet port 25 which extends through the
wall of the housing 14, and which is offset relative to the
axis of the housing 14, the port 25 opening through the
internal surface of the housing 14. '

The nozzle Titting 13 as shown in Figs. 1, 3 and 4 is
as stated above of annular form including in its outer surface,
an annular chamber 26 Tor receipt of Tluid through the port 25;
the chamber 26 when in its operative position in the housing
14 being alignhed with the port 25. The fitting 13, apart from
the chamber 26 and recesses for the seals 16 has an external
cylindrical surface of substantially the same diameter as, or
of slightly smaller diameter than, the inner diameter of the
housing 14.

On its inner surface, the fitting 13 includes adjacent
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the Teading thereof an inwardly tapered frusto-conical wall 27
which merges into a wall 28 of constant cross—section in the
region of the chamber 26 and which is then stepped outwardly
at 29 to define an annular frusto-conical shoulder 30 facing
downstream of the apparatus 10. The inner wall of the insert
13 from the outwardly stepped shoulder 30 again converges at
31 in a fTrusto-conical fashion to merge with a wall 32 of
constant diameter immediately adjzcent the inner end of the
tube 12.

A series of passageways 33 extend through the fitting
13 Trom the chamber 26 to the intericor of the fitting 13
opening through the shoulder 30, the passageways 33 being
arranged at spaced apart circumferential positions about the
chamber 26. The axes of the passageways 32 as shown more
cleariy in Fig. 3 are inclined inwardiy towards each other and
additionally are inclined transversely with respect to the
longitudinal axis of the device 10. Preferably the inclination
of the axes of the passageways 33 is 1in the region of two
degrees to fifteen degrees, to the fongitudinal axis of the
device 10. The transverse inclination of the axes of the
passageways 33 may be of an angle up to twenty degrees to ths
longitudinal axis of the device {0.

The inclination of the axes of the pagsageways 33 has
the effect more clearly illustrated din Fig. 4. Fluid passing
through the passageways 33 converges frusteo—-conically towards
the tongitudinal axis of the tubular member 12 to a minimum
cross“seut1on or throat at which they diverge frusto-conically
oubuard}v towards the inner surface of the tubular member 12.
This creates within the tubuilar member 41 a region of reducad
pressure so as to provide a suction effect at the inlet end
of the tubular member 11 so that say a material may be drawn
into the member 11 for passage along the device 10 for
discharge out of the member 12. Efficiency of operation is
enhanced by the arrangement of the passageways 33 as defined

above.

The device of the present invention may be used as an
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air conveying device in which case the Fluid medium comprises
air. The device may then be used for the conveyance of a
particulate material or to remove gas such as Tfumes from a
particular location. Alternatively, the device may be used as
an air bilast device or blower. '

Where the fluid medium is a 1iquid, the Tiquid is
preferably water in which case the device may be used for
conveying a further liquid or material entrained in the Tiquid
along the bore.

In an alternative arrangement for securing the tubular
members 11 and 12 to the housing 13, the members 11 and 12 may
be -provided with annular shoulders or enlargements adjacent
their inner ends which may be clamped to the ends of the
housing by & separate clamping element such as a clamping ring.
Alternatively, the annular enlargements may themselves be
apertured sc that the fasteners 22 may be passed therethrough
into the threaded aperture 21.

¥hilst the above has been given by way of iiiustrative
embodiment of the invention, all such modifications and
variations thereto as would be apparent to persons skilled in
the art are deemed to fall within the broad scope and ambit of
the invention as herein definad in the appended clzims.
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Claims

1. A conveying device inciuding an elongated bore, =a
generally annultar fitting arranged coaxially with, or within
said bore, a fluid chamber adapted to be connected to a source
of pressurized fluid, a series of passageways in said Titting
communigcating with said chamber and said bore for directing
Tluid from said chamber in one direction along said bore, said
passages having axes converging inwardly longitudinally of said
bore and said axes being further inclined transversely rslative
to the Tengitudinal axis of said bore so that fiuid passing
through said passages converges in its flow dirsction to a
minimum at a threoat region along said bore.

2. A conveying device according te Claim 1 wherein said
fluid receiving chamber is of annular form and comnunicates

with a fiuid inlet port extending ocutwardly of said device.

3. A conveying device according to Claim 2 wherein the
axis of said inlet port is ofTset relative o the longitudinail
axis of said bore so as to c¢reate ih said chamber an annular
flow of fluid therearound.

4. A conveying device according te Cilaim 2 or Claim 3
wherein said chamber is formed in an external walil of said
fitting.

5. A conveying device according to any one of Claims 1 to
4 wherein said bore is defined by a pair of holiow members
arranged coaxially with said fitting and at opposite ends
thereof. -

6. A conveying device according to Claim 5 wherein said
Titting is located within a cylindrical housing and there being
provided clamping means for clamping the respective said hollow
members to opposite ends of said housing in alignment with said
fitting.
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7. A conveying device according te Claim & wherein

said hollow members are provided with annular abutments at
their ends adjacent said housing and wherein said clamping
means cooperate with said abutments to secure said holiow

members to said housing.

8. A conveving device according to Claim 7 wherein said
clamping means comprise at each end of said housing a pair of
half annular clamp members adapted for engagement with said
abutments, said clamp members being arranged to be secured to
opposite ends of said housing by screw fasteners or the like.

9. A conveying device according to claim 8 wherein said
abutments comprise annular grooves in the outer walls of said
hollow members.

10. A conveying device according to any one of the
preceding claims wherein the axes of said passages are inclined
inwardly towards the longitudinal axis of said bore at an angile
of 2 to 15 degrees.

1t. A conveying device according to any one of the
preceding claims wherein the axes said passages are inclined
transversely relative to seid longitudinal axis at an angle of
up to 20 degrees.

12. A conveying device substantially as hereinbefore
described with reference to the accompanying drawings.
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