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@ Fluid operated pressure oscillation generator.

€) Afluid operated pressure oscillation generator of the type
which comprises a housing (10) forming an outlet passage (16)
and an inlet compartment (20) surrounding the outlet passage.
An annular seat (11) is formed by the housing between the outlet
passage and the inlet compartment, and a cover (13) detachably
mounted to the housing, engages a diaphragm (12) at the
periphery thereof to bias the diaphragm against the seat. An
outlet (25; 30, 30a) for fluid opens into the outlet passage and
faces away from the diaphragm, and means (24; 27) are provided
for supplying fluid from the outside of the housing to said outlet.
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Technical Field

The present inventien relates to a fluid operated
pressure oscillation generator of the type comprising
a housing forming an outlet passage and an inlet com-
partment surrounding the outlet passage, an annular
seat formed by the housing between the outlet passage
and the inlet compartment, a diaphragm and a cover
detachably mounted to the housing and engaging the
diaphragm at the periphery thereof to bias the dia-
phragm against the seat, said diaphragm forming to-
gether with the seat a valve to control a connection
for operating fluid between the inlet compartment and
the outlet passage. Usually, the outlet passage joins
a resonator, such as a resonater horn.

Background Art

Pressure osciltlation generators of this kind are used
for cleaning spaces in furnaces and process apparatus
as well as other similar spaces through which gases are
flown such as hot flue gases from combustion processes
and exhaust and waste gases from chemical processes with
dust and other fine particulate material entrained there-
in, which tends to deposit on the surfaces of the space
passed by the gas and to ferm a coating on such surfaces.
The coating forms an insulation layer on the heat ex-
change surfaces of the furnace or apparatus and there-
fore should be removed continueusly or intermittently
in order to maintain a high heat exchange efficiency.
This type of cleaning is often called "sonic cleaning"”.

In sonic cleaning the coatings which may be hard and
compact and may firmly adhere to the surfaces are actua-
ted mechanically by the air propagated pressure oscil-
lations transmitted from the pressure oscillation gene-
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rator so as to be loosened from the surfaces and

fall down to the bottom of the space to be cleaned.
The oscillations involved may have a freqdency in the
audible frequency range or in the infrasonic frequency
range (below about 20 cps).

When pressure oscillation generators of the type re-
ferred to are used for sonic cleaning in the manner
described they are mounted in a wall of the space to be
cleaned with the resonator opening into the space to
transmit the pressure oscillations thereinto, while the
diaphragm housing is located on the outside of the wall.
Since the generator is subject to normal wear and also
may be exposed to abnormal temperature conditions due
to heat radiation from the space to be cleaned, it must
be serviced from time to time for maintenance and repair
including replacement of wearing parts usually the
diaphragm which is the most easily damaged element of.
the generator. Then, it is of course necessary to re-
move the cover engaging .the diaphragm, and when the
cover as well as the diaphragm are removed from the
housing, a connection will be established between the
space to be cleaned and the surrounding atmosphere
through the resonator and the passage inside the seat.
If the space is at overpressure as it usually is, hot
and/or health-endangering gases may be expelled from
the space as a back flow through the diaphragm housing
in the form of a focused jet which may hit the person
servicing the generator.

Disclosure of Invention

The primary object of the invention is to provide a
fluid operated pressure oscillation generator of the
type referred to wherein such back flow through the
diaphragm housing is effectively prevented by providing
a continuous flow of gas such as air, or other fluid
through the passage insdde the seat and through the
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resonator connected thereto, said flow being directed
into the space to be cleaned, when the cover and the
diaphragm are removed from the diaphragm housing, so
as to hold back or impede the gas pressing from the
interior of said space without interference with the
service work to be done. More particularly the seat
will be fully exposed and available for servicing
during the supply of the fluid.

To achieve the foregoing object the invention provides
a fluid operated pressure oscillation generator of the
type referred to above, which has obtained the charac-
teristics defined in claim 1.

ITTustrative embodiments of the invention will be
described in more detail with reference to the accompa-
nying drawing.

Brief description of Drawing

0f the drawing:

FIG. 1 is an axial cross sectional view of a pfessure
oscillation generator illustrating one embodiment of
the invention;

FIG. 2 is a fragmentary axial cross sectional view of

a pressure oscillation generator illustrating a second
embodiment of the invention;

FIG. 3 is a cross sectional view taken along Tine III -
II1 in FIG. 2; )

FIG. 4 is a side view of a nozzle forming part of the
embodiment in FIGS: 2 and 3;

FIG. 5 is a view as that in FIG. 2 the nozzle being
withdrawn from the diaphragm housing; )

FIG. 6 is a fragmentary axial sectional view of a
third embodiment of the invention, shown in a main-
tenance condition; and

FIG. 7 is a view similar to that in FIG. 6, illustra-
ting the normal operative condition of the generator.
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Best Mode of carrying out the Inventjon

The fluid operated pressure oscillation generator
disclosed in FIG. 1 comprises a diaphragm housing 10
which forms an annular seat 11. A diaphragm 12 is
biased against the seat by means of a cover 13 mounted
to the housing by means of screws or bolts 14, a
circumferential rib 15 on the inner side of the cover
engaging the diaphragm at the periphery thereof. Inside
the seat 11 the housing 10 forms a central passage 16,
and the passage 17 of a resonator horn 18 connected to

the housing by screws 19 forms an extension of the
central passage 16. An annular inlet compartment 20
surrounding the seat is provided with a tube connection
21 for the supply of pressurized gas such as air to the
inlet compartment.

When pressurized gas is supplied to the inlet compart-
ment 20 the diaphragm 12 in cooperation with- the seat
11 controls the gas flow from the inlet compartment 20
to the central passage 16 in the housing 10 and thus
to the passage 17 of the resonator horn 18 for the gene-
ration of air propagated pressuré oscillations transmit-
ted from the opening of the resonator horn 18, in a
manner which is well known in the art.

The diaphragm housing 10 forms a further annular com-
partment 22 between the passage 16 and the inlet compart-
ment 20 a partition wall 23 being connected to the
housing as by welding between compartments 16 and 22.

A tube connection 24 is provided for the supply of
pressurized air to the inner compartment 22, and this
compartment has -a number of outlet bores 25 opening
into the passage 16. These bores converge towards a
common point on the axis of the passage 16 and are
directed towards the outlet end thereof, which is con-
nected to the resonator horn. The bores 25 each include
an angle of the order of 25° with the axis of the pas-
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sage, and they are equally spaced around the
passage. The number therof is four but any other suit-
able number of bores may be provided.

When the generator is mounted to the wall of a space
to be-cleaned from dust coatings by sonic cleaning as
described above, and the cover 13 is dismounted from
the housing 10 for maintenance or repair of the in-
terior of the generator, then a flow connection is
established between the interior of the space and the
surroundings. In order to -hold back gases under over-
pressure tending to escape through passages 16 and 17
as a hot and health-endangering jet, pressurized gas,
such as air, or other fluid is supplied through the
pipe connection 24 to the inner compartment 22. The gas
will be delivered to the passages 16 and 17 through the
bores and will form a curtain therein which prevents
gases under overpressure in the space to be cleaned
from passing from said space to the surroundings through
the passages. Thus, the workman servicing the generator
can perform his work without being hit by an inconvenient
or even dangerous gas flow from the space to be cleaned.

The embodiment described operates in a satisfactory
manner in order to achieve the objects of the invention.
However, the housing must be of a specific construction
including the partition wall 23, and the arrangement of
such wall makes the manufacture of the housing more
complicated. In other words, a specifically constructed
housing must be included in a fluid operated pressure
oscillation generator which is to be used for sonic
cleaning under the conditions described.

FIGS.2 to 4 disclose an embodiment including a
standard diaphragm housing which has been modified in
a simple manner for the purpose of the invention.

As shown in FIGS 2 and 5 a tube 26 extends from the
outside of the diaphragm housing 10 through the inlet
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compértment 20, the opposite open ends of the tube com-
municating with the surroundings and the passage 16,
respectively. The tube 26 is fixedly connected to the
housing as by welding and the inner end thereof is flush
with the bounding surface of the passage 16. A tubular
nozzle 27, FIGS. 2 to 4, is inserted into the tube 26
and has a slide fit therein. The nozzle, shown separately
in FIG. 4, has a bend 28 at the outer end thereof for
connection to a source of pressurized gas such as air,
or other fluid and a guide flange 29 is fixedly con-
nected to the nozzle. The closed inner end of the nozzle
abuts the inside wall of the passage 16, and the portion
of the nozzle extending across the passage 16 is formed
with outlet bores 30, which are directed axially of the
passage 16 into the passage 17 of the resonator horn 18,
and outlet bores 30a which form an angle with the axis
of said bore and are also directed into the passage 17 of
the resonator horn. An edge 31 on the guide flange 29
cooperates with a surface 32 on the diaphragm housing in
order to accurately define the rotational position of
the nozzle when it is inserted into the tube 26 so that
the bores 30 and 30a will be directed as described.

When pressurized gas is supplied to the nozzle the
gas discharged from the nozzle bores 30 and 30a will
form a gas curtain in the passages 16 and 17 in the man-
ner described with reference to FIG. 1 so as to prevent
gas from passing out through said passages from the
space to be cleaned when the cover 13 and the diaphragm
12 are removed from the housing.

When the pressure oscillation generator is in the
operative position the nozzle is withdrawn from the
tube 26 and as shown in FIG. 5 the outer end of the
tube 26 is closed by means of a female connector 33
having a screw plug 34 therein, which is mounted to the
tube 26 by means of a coUpling nut 35 cooperating with
an annular end flange 36 at the outer end of the tube Z6.
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As will be seen from FIGS. 2 to 5 a standard dija-
phragm housing can easily be modified by arranging the
tube 26 therein for the purpose of the invention. Since
the nozzle is a separate part it can be used for servi-
cing several generators.

A more elaborate embodiment of the invention is shown
in FIGS. 6 and 7 and can be considered as a further
development of the embodiment of FIGS 2 to 5.

According ‘to this embodiment the nozzle 27 comprising
two tubes'connected together in axial alignment, has a
slide fit in a guide bore 37 in the diaphragm housing
10 between the inlet compartment 20 and the passage 16.
The outer end of the nozzle is closed by a plug 38,

FIG. 6, and at the inner end which is also closed, bores
30 and 30a are arranged as described with reference to

the embodiment of FIGS. 2 to 5. The nozzle extends through
an inlet passage 39 communicating with the tube inlet

21 opening in the side wall of said passage. One end of
the passage 39 opens into the inlet compartment 20 through
an opening 40, and at the other end a male connector 41

is screwed into the passage. The nozzle extends through
this male connector 41, and a screw gland 42 is mounted

at the outer end of the connector, a packing material 43
being arranged therein. A cross pin 44 mounted in the
housing 10 extends through opposite elongated axial

slots 45 in the nozzle in order to define the rotational
position of the nozzle so that the bores 30 and 30 a are
maintained in the desired position.

A valve head 46 is fixedly connected to the nozzle and
is slidable in the passage 39. In the position shown in
FIG. 6 the valve head 46 éengages a seat 47 formed in the
passage 39 at the opening 40 in order to close the passage
to the inlet compartment 20. When the nozzle is in this
displaced position pressurized gas such as air can be
supplied to the inlet passage 39 from the tube inlet 2]
and will pass through the slots 45 into the nozzle 27
to be discharged in the passage 16 through the bores
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30 and 30a. No gas can pass through the passage 39 into
the inlet compartment 20 because the communication
between said passage and the inlet compartment 20 is
interrupted by the valve head 46 éngaging the seat

47. As will be understood the valve head will be biased
against the seat by the pressure of the gas supplied to
the inlet passage. The position of the nozzle shown 1in
FIG. 6 accordingly is that used for producing the gas
curtain in the passage 16 when it is desired to remove
the cover and the diaphragm (not shown in FIGS. 6 and 7)
as described above.

In the operativé condition of the pressure oscillation
generator the nozzle 27 is withdrawn to the position
shown in FIG. 7 in which the inlet passage 39 communi-
cates with the inlet compartment and the generator can
be operated in the conventional way. The slots 45 are
displaced from the inlet passage and are received in
the connector 41 so that no gas can pass into the nozzle
through said slots. The inner end of the nozzle closes
the guide bore 37, so that no gas can pass into the
passage 16 through the guide bore. Gas passing from the
inlet compartment 20 into the nozzle through the bores
30 and 30a has no way out of the nozzle. The gland 42
can be tightened in order to lock the nozzle in either
position thereof, if necessary.

It will be apparent to those skilled in the art that
various other modifications and variations could be
made in the fluid operated pressure oscillation gene-
rator without departing from the scope and spirit of
the invention.
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CLAIMS N

1. A fluid operated pressure o§c111ation gen%rator
comprising a housing (10) forming an outlet pasgége (16)
and an inlet compartment (20) surrounding the é@t]et
passage, an annular seat (11) formed by the ho@$ing
between the outlet passage and the inlet compa@iment,
a diaphragm (12) and a cover (13) detachably m&ﬁnted
to the housing and engaging the diaphragm at tﬁ% peri-
phery thereof to bias the diaphragm against thezseat,
said diaphragm forming together with the seat a%va]ve
to control a connection for operating fluid bet@een
the inlet compartment and the outlet passage, cih a -
racterized by at least one outlet (éS, 30,
30a) for fluid, opening into the outlet pas;age?(]G)
and facing away from the diaphragm (12), and he%ns
(24; 27) for supplying fluid from the outside'o% the
housing (10) to said outlet.

2. A fluid operated pressure oscillation generator
as claimed inclaiml, characterized in
that the housing (10) forms a gaseous fluid supply
compartment (22) between said inlet compartment (20)
and said outlet passage (16), said outlet (25) ex-
tending between the supply compartment and the outlet
passage and that said means (24) for supplying fluid
to the outlet are connected to the supply compartment.

3. A fluid operated pressure oscillation generator
as claimed in claim 1, characterized in
that said means for supplying fluid to the outlet
(30, 30a) comprise a nozzle (27) and means (26; 37,
39; 46) mounting said nozzle for axial displacement
through the housing (10) with one end outside the
housing, said outlet (30, 30a) being arranged in a
part of the nozzle adjacent said other end of ﬁhe
nozzle so as to be adjustable, by disp]acementiof the
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nozzle, between positions inside and outside the out-
let passage (16), respectively.

4, A fluid operated pressure oscillation generator
as claimed in claim 3, characterized by
a guide tube (26) in the housing (10), which extends
between the outside of the housing and the outlet
passage (16) in the transverse direction of the outlet
passage, the nozzle (27) being slidable through said
guide tube.

5. A fluid operated pressure oscillation generator
as claimed in claim 3, c haracterized by
an inlet passage (39) for gaseous flujid communicating
with the inlet compartment (20), a valve seat (47)

- formed -in the inlet passage between the inlet passage

% and the inlet compartment, said nozzle (27) extending

: through the inlet passage and the inlet compartment

f from the outside of the housing (10) into the outlet

é péssage (16}, an inlet opening (45) formed in the

3 nozzle, and a valve member (46) on the nozzle for
f%cooperation with the valve seat, the nozzle being
fﬁdisp]aceab]e between one position in which the inlet
fzopening communicates with the inlet passage and the
Efcommunication between the inlet passage and the inlet
Eicompartment is interrupted by the valve member engaging
“the seat, and another position in which said communica-

tion is open and the inlet opening is withdrawn from
the inlet passage.
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