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This-invention relates: to. a'j_et noise Suppressor rrozzle.
Accordlng to the present invention there is provrded a

jet noise suppressor mozzle comprising-a: plurality of-in--

dividual nozzle members in a spaced arrangement around
a° central’ nozzle member, each’ nozzle member having
within it an" internal wall ‘member  forming-a- chamber
open at its downstream end, the chambers being closed
at’ their upstream ends and having provision for flow of
atmospheric air therethrough in a downstream direction,
each internal wall member being: positioned: relatively . to
the inner wall-of its nozzle member to provide a longi-

tudmal channel for:flow of hot gases therethrough from‘

a’ jet: pipe. -

Preferably’a’ d1vrd1ng wall member divides each cham-‘

ber-into. an’inner compartment surrounded by an’outer

compartment the flow of atmospheric air being arranged"
Pressure-bal:
ance means are’preferably provided for:ensuring that the:

to  occur thiough the inner: compartment.

pressufe [in- the ‘outer compartment is- substantially the
same -as that in the said:longitudinal channel.

. The provision for the flow of atmospheéric -air into the"

chambers can’be in the form of apertures provided in the
walls- of the' individual nozzle members.

The individual nozzle members can be. substantially”

cylmdrrcal and can ‘be spaced ‘at equal angular-intervals
in'a circular arrangement around-a central substantlally
cylindrical nozzle member. :

The internal wall ‘members can be situated” at the
downstream ends of the nozzle members and the cham-

bers formeéd thereby can increase 'in:radial extent in a:

downstream - direction. )
The invention is illustrated, me’rely by way of example,
in the accompanymg drawmgs iniwhich: -

‘Figure 1.is a perspective view of anozzle embodying’

the -invention, part of the nozzle being -broken-away to
show the construction more clearly; .

Figure 2 shows diagrammatically a: gas turbine engine
embodymg a nozzle-according to the invention; -

Figure 3 is'a sectwn through the nozzle on: lme 3——3
of ‘Figure 4;

Figure 4 is a section through: the nozzle on hne 4—4
of ‘Figure:3; and

- Figure 5 is a perspective view partly broken away, of
© a'modified embodiment of -a°nozzle according- to the in-
vention.

Referring first to the ‘embodiment of Figures 1-4, the
arrow'9 indicates the direction of gaseous flow through
a-nozzle 10, the nozzle 10 comprising -a central substan-
tially~cylindrical nozzle member 11 supported by an ex-
ternal ‘mozzle wall- member 12 and - an‘internal' nozzle
wall>member 13. The wall members 12 and 13" also
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+ end:r An aperture 17 is provided in the external wall of
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edch nozile 'member 14, the aperture 17 extending
thtoughotit the ‘major proportion of the length of the
nozzle: membeér and being situated so as'to allow dir to
pass into the interior of chamber 16 and to pass out
through the open end of the chamber.

‘Each wall member 15 is spaced from the interhal wall
18 ofreach nozzle member 14 so as to provide a: longl-
tudinal channel 14q for flow of gases from the: jet pipe.

The -control ‘cylindrical nozzle member 11 also has a
number of flow-dividing wall members 19 forming ¢ham-
bers:20°and there are a plurality of apertures 21 adapted
to allow air to enter the chambers 20 and flow out of the’
open’downstreain -ends.  The wall mémbers 19 are posi-
tioned: rélatively :to-each otlier and to the inner wall of

~ the'nozzle‘member 11 so as to provide a plurallty of ‘chan-
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nels 24 for flow of gases from the jet pipe.

The nozzle can be apphed to 'a’ gas turbine engine 22,
as shown:diagrammatically in Figure 2.

In usejet gases pass out of the jet pipe in the direction
of the arrow 9 and are divided by baffle medns 8 so as’
to flow through the channels 144 and the’ channels 24 out’
of the"downstream end of the nozzle members. - Atmos-
pheric air-enters the chambers 16 through the apertures’
17 and also enters the chambers 20 through the -apertures
21 to pass out: of the downstream ends of chambeérs 20,
and to'mix with gases from the jet'pipe at the boundarres'
formed by the downstream €dges of the wall mémbers 19,

Tet gases flow through holes 33’ in the wall member 13
into the space” between wall members 12 and 13 as well’
as: through the jet plpe w1th1n the wall member 13 Ac-
ber 13 will be ‘pressure’ balanced and need not be- of
great stréngth’as 1t does not ‘have to. withstand ‘high'-gas’
loads.

The modified embodiment of the invention illustrated
in Figure: 5 is ‘generally: ‘similar to ‘that of Figures -4 in
that ‘it comprises” a‘central cylindrical‘ nozzle member
11 surrounded by seveén nozzle members 14 ‘spaced- from
eachiother at equal-angular intérvals, the nozzle mem-

-+ bers 11; 14:being respectively provided with: internal wall
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members 19, 15, In the Figure 5 construction, however,
thé-charbers 16:formed by the internal wall ‘members
15 are-divided by a'wall member 25 into an jfnér com-
partment 26-and an‘outer compartment 27 surrounding:

~ the :infier compartment.

50

“The™inner’ compartment 26 is dlsposed adjacerit * the-
inner wall ‘of the nozzle'member 14 and is provided with®
the “apertures’ 17. ‘The wall members 15 and 25 are’
welded to” each” other alonglines of welding 28.  The

*" internal wall member 15 is provided with & number: (e.g.
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support:a number (e.g..seven)- of $ubstantially cylindriéal -

nozzle members 14 disposed at equal angular ‘intetvals
in-a circular arrangement around the central nozzle mem-
ber 11 (Figures 1, 3 and '4). Each nozzle member 14
includes @n intérnal wall member 15 forming:a chamber
16 open at its downstream end and closed at its upstream

70

4) of pressure’ balance holes 29 which ensure that’ the'
pressure 'within the outer compartment 27 is substantially
the"same as that of the gases flowing through the longi-"
tudinal “channels 14 in the nozzle member. Fori this
reason the wall member 15 need not be a heavy one.

It will be appréciated that i in the Fxgure 5 constructron'
the hot gases from the jet pipe will not impinge on'the
dividing wall member 25 which’ may “therefore also be
oflight constriiction. ~Thus thé provision of the divid<
ing wall member 25 enables the structire of' the ‘noisé”
suppresser nozzle of the présent invention'to bé’ hghiened

Similarly ‘each of the’ chiambérs 20 of the central” noz-
zle member 11 is'divided int6 an inner and an ouféf com’
partment by a wall member 30, the outer- compartment
being pressure balanced with respect 6™ the pressiire of
the' hot 'gases ‘flowing: through” thé chatinels' 24 ifi%the
central nozzle'member 11 by holes 30 eytendxng \through'
the ‘wall: member 19. Here again, the' provision of the’
wall- member 30 enables “a lighter structure to be” em-’
ployed.

The wall members 15 and 25 of each nozzle member
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14 are respectively shaped to suit the gas flow and the
air flow through the nozzle member 14. Similarly the
wall members 19, 30 and the central nozzle member 11
are respectively shaped to suit the gas flow and air flow

through the nozzle member 11 although as will be seen:

from Figure 5, the flow lines of the wall members 19, 30
differ somewhat from those of the wall members 15, 25.

The dividing wall member 25 may be secured to the
inner-surface of its nozzle member 14 by argon welding
while the wall member 15 is flanged at 15" and may be
stitch welded to the inner surface of its nozzle member.

Each nozzle member 14 has a rear section 31 and a
forward section 32 which are butt welded to each other
along a line 33. - The aperture 17 is provided wholly
within the rear section 31 and is surrounded by a rein-
forced plate 34 which'is welded to the outer surface of
the nozzle member.

A beffie structure 35 is provided at the junction of
each nozzle member 14 with the central cylindrical mem-
ber 11 so as to ensure that the hot gases are directed
positively either into the central nozzle member 11 or
into the nozzle member 14,

The chamber 36 formed by the wall members 12, 13
and bounded by the nozzle members 14 and the central
nozzle member 11 is pressure balanced by holes 37 in
the wall member 13.

It will be noted that the jet noise suppressor nozzle
shown in the drawings comprises nozzle members 11, 14
which are substantially circular jn cross section. The
entry of the hot gases into the nozzle members 11, 14
and their passage therethrough is, as a result, such that
the propulsive efficiency of the construction shown in the
drawings is superior to that of silencers employing con-
ventional corrugated nozzles. The form of the nozzle
members 11, 14, moreover, makes for ease and rigidity
of:construction and, since is makes more efficient use of
space;, it also enables the overall size of the silencer to be
reduced in comparison' with silencers employing cor-
rugated nozzles. .

I claim: : S

1. A noise suppressor nozzle for use on a jet engine
comprising a central nozzle member, a plurality of in-
dividual nozzle members in a spaced arrangement around
said central nozzle member, an-internal wall ' member in
and-extending to the downstream-end of each of said
nozzle members, each said internal wall member being
disposed to provide a longitudinal channel in its nozzle
member for the flow theréthrough of hot gases from a
jet pipe, each said internal wall member forming with
the inner wall of its nozzle member a chamber which is
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open -at-its’ downstream end ‘and closed at its upstream -

end, and ‘means: providing for flow of atmospheric air
through each of said chambers in a downstream direction.
-2. A noise suppressor- riozzle . for use on a jet .engine
comprising a central nozzle member, a plurality of in-
dividual nozzle membersin a spaced arrangement around
said central nozzle member, an internal wall . member in
and extending to the downstream end of each-of said
nozzle members, each said internal ‘wali member being
disposed to provide a longitudinal channel in-its’ nozzle
member for the flow therethrough of hot gases fiom a
jet pipe, each: .said internal wall mermber forming with
the inner wall of its nozzle member a chamber which is
open at its downstream end, and closed at its upstream
end, a dividing wall member dividing each said chamber
into’ an inner compartment surrcunded by an outer com-
partment, and means providing for flow of atmospheric
air through each of said inner compartments in a down-
stream direction.

3. A noise suppressor nozzle for use on a jet engine
comprising a central nozzle member, a plurality of in-

dividual nozzle members-in a spaced arrangement around

said central nozzle member; an internal wall member in
and extending to the downstream end of each of said
nozzle members, each said internal wall member being

65

60

65

70

75

4

disposed to provide a longitudinal channel in its nozzle
member for the flow therethrough of hot gases from a
jet pipe, each said internal wall member forming with
the inner wall of its nozzle member a chamber which is
open at its downstream end and closed at its upstream
end, a dividing wall member dividing each said chamber
into an inner compartment surrcunded by an outer com-
partment, pressure balance means maintaining the pres-
sure of the outer compartment substantially the same as
that in a said longitudinal channel, and means providing
for flow of atmospheric air through each of said inner
compartments in a downstream direction. ;

4. A noise suppressor nozzle for use on a jet engine

* comprising a central nozzle member, a plurality of in-

dividual nozzle members in a spaced arrangement around
said central nozzle member, an internal wall member in
and extending to the downstream end of each of said
nozzle members, each said internal wall member being
disposed to provide a longitudinal channel in its nozzle
member for the flow "therethrough of hot gases from a
jet pipe, each said internal wali member forming with
the inner wall of its nozzle member a chamber which is
open at its downstream end and closed at its upstream
end, and means providing apertures in the walls of the
nozzle members for flow of atmospheric air through each:
of said chambers in a'downstream direction.

5. A noise suppressor nozzle for use on a jet engine
comprising a central nozzle member, a plurality of in-
dividual nozzle members in a spaced arrangement around
said central nozzle member, an internal wall member in
and extending to the downstream end of each of said
nozzle members, each said internal wall-member : being
disposed to provide a longitudinal channel in its’ nozzle

- member for the.flow therethrough of hot gases from a

jet pipe, each sald internal wall-member forming with
the inner wall of its nozzle member a chamber which is
open at its downstream end and closed at its upstream
end, a dividing wall member dividing each said .chamber
into an inner compartment surrounded by an outer com-
partment, ‘and means providing apertures in' the  walls
of the nozzle members- for flow of ‘atmospheric air
through each of said inner compartments in a down-
stream direction. o

6. A noise suppressor ‘nozzle for use on a jet engine
comprising a central nozzle member, a plurality of in-
dividual nozzle mémbers in a spaced arrangement around
said central nozzle member, means supporting the in-
dividnal nozzle members from the central nozzle member
and-forming enclosures between- the -individual nozzle
members and the central nozzle member; an internal wall-
member in and extending to the downstiream end of each
of said nozzle members, each said internal wall member:
being disposed to provide a longitudinal channel. in its
nozzle member for the flow therethrough of hot gases from
a jet pipe, each said internal wall member forming with
the inner wall of its nozzle member a'chamber which is
open at.its: downstream end and closed at its upstream .
end, pressure:balance means maintaining the pressure in
the enclosures substantially the same as the pressure in
the said longitudinal channels, and means providing for
flow of atmospheric air through each .of sajd: chambers
in a downstream direction, - R

“7.-A noise suppressor nozzle -for use on a jet engine
comprising a central nozzle member, a plurality of in-
dividual nozzle members in a spaced arrangement around
said -central nozzle member, means supporting the’ in-
dividual nozzle members from- the central nozzle mem-
ber and forming enclosures between the individual nozzle
members -and the central nozzle member, an internal
wall member in and extending to the downstream end of
each of 'said nozzle members;- each- said " internal wall
member being disposed to provide a longitudinal chan-
nel in its nozzle member for the flow therethrough of
hot gases from a jetpipe, each said internal wall mem-
ber forming with the inner wall of its nozzle member a”
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chamber which is open at its downstream end and closed
at its upstream end, pressure balance means maintain-
ing the pressure in the enclosures substantially the same
as the pressure in the said longitudinal channels, a divid-
ing wall member dividing each said chamber into an in-
ner compartment surrounded by an outer compartment,
pressure balance means maintaining the pressure in the
outer compartment substantially the same as that in a
said longitudinal channel, and means providing for flow
of atmospheric air through each of said inner compart-
ments in a downstream direction.

8. A noise suppressor nozzle for use on a jet engine
comprising a central nozzle member, a plurality of in-
dividual nozzle members in a spaced arrangement around
said central nozzle member, an internal wall member in
and extending to the downstream end of each of said
nozzle members, each said internal wall member being
disposed to provide a longitudinal channel in its nozzle
member for the flow therethrough of hot gases from a
jet pipe, each said internal wall member forming with
the inner wall of its nozzle member a chamber which in-
creases in radial extent in a downstream direction and
which is open at its downstream end and closed at its
upstream end, and means providing for flow of at-
mospheric air throtugh each of said chambers in a down-
stream direction.

9. A noise suppressor nozzle for use on a jet engins
comprising a central nozzle member, a plurality of in-
dividual nozzle members in a spaced arrangement around
said ‘central nozzle member, an internal wall member in
and extending to the downstream end of each of said
nozzle members, each said internal wall member being
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disposed to provide.a longitudinal channel in its nozzle

member for the flow therethrough of hot gases from a
jet pipe, each said internal wall member forming with
the inner wall of its nozzle member a chamber which is
open at its downstream end and closed at its upstream
end, baffle means for directing hot gases from a jet pipe
selectively into the central nozzle member and into one
of said individual nozzle members, and means providing
for flow of atmospheric air through each of said cham-
bers in a downstream direction.

10. A noise suppressor nozzle for use on a jet engine
comprising a central nozzle member, a plurality of in-
dividual nozzle members disposed at equal angular inter-
vals in a circular arrangement around said central noz-
Zle member, an internal wall member in and extending
to the downstream end of each of said nozzle members
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disposed ‘to provide a longitudinal channel in its nozzle
member for the flow therethrough of hot gases from a
jet pipe, each said internal wall member forming with
the inner wall of its nozzle member a chamber which is
open at its downstream end and closed at its upstream
end, and means providing for flow of atmospheric air
through each of said chambers in a downstream direction.

11. A noise suppressor nozzle for use on a jet engine
comprising a central nozzle member, a plurality of indi-
vidual nozzle members disposed at equal angular inter-
vals in a circular arrangement around said central nozzle
member, means supporting the individual nozzle mem-
bers from the central nozzle member and forming enclo-
sures between the individual nozzle members and the
central nozzle member, an internal wall member situated
in and at the downstream end of each of said nozzle
members and disposed to provide a longitudinal channel
in the nozzle member for the flow therethrough of hot
gases from a jet pipe, each said internal wall member
forming with the inner wall of its nozzle member a cham-
ber which increases in radial extent in a downstream di-
rection and which is open at its downstream end and
closed at its upstream end, pressure balance means main-
taining the pressure in the enclosures substantially the
same as the pressure in the said longitudinal channels,
baffle means for directing the hot gases from the jet pipe
selectively into the central nozzle member and into one
of said individual nozzle members, a dividing wall mem-
ber dividing each said chamber into an inner compart-
ment surrounded by an outer compartment, pressure bal-
ance means maintaining the pressure in the outer com-
partments substantially the same as that in said longi~
tudinal channels, and means providing apertures in the
walls of the nozzle members for flow of atmospheric
air through each of said inner compartments in a down-
stream direction.
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