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A branch take-off and silencer apparatus for an air distribution system. The apparatus couples an input duct(10) to one or

more branch ducts (14) and to an output duct (12). Inner and

outer sections (22, 20) define a shell region (24). The shell region

(24) is closed atits downstream end (26) and is adapted at its upstream end to receive air from the input duct (10). Porous acousti-
cal material (32, 34, 35) is positioned within the shell region (24) to establish one or more channels in that region which extend
from the upstream end to points (X) adjacent to one or more of the branch ducts (14). At these points (X), the channels are cou-
pled to one or more of the branch ducts (14). The downstream end of the inner section (22) is coupled to the output duct (12).
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BRANCH TAKE=OFF AND SILENCLR
FOR AN AIR DISTRIBUTION SYSTEM

CROSS REFERENCE TO RELATED APPLICATION
This application is a continuation-in-part of
U.S. Patent Application Serial No. 944,133, filed

September 20, 1978, now U.S. Patent No.- « This
application is also related to U.S. Patent Application
Serial No.  filed on even date herewith,

entitled "Static Pressure Regain Coupler For An Air
Pistribution System."

BACKGROURD OF THE INVENTION
Trhis invention relates to air distribution

systems and more particularly to apparatus for

extracting air from a main supply duct to a branch duct.

In a conventional air distribution system in a
building, the air is branched from the main air supply
duct to the various branch ducts through openings in the
wall of the main duct which enter into the branch ducts.

Generally, the volume flow rate through the
branch is determined by the static pressure in the main
duct and the flow resistance of the branch. Since the
branch opening is flush with the wall of the main duct,
the dynamic pressure of the flow in the main duct does

not contribute to the flow rate in the branch.

In such configurations, the noise level at the
entrance to the branch duct is substantially the same as
the noise level in the main duct. This level is
generated mainly by the air supply fan, which noise tra-
vels through the main air duct without much attenuvation.
In the prior art, to reduce the noise level, & silencer
is typically used at the exit of the fan in the main
supply duct. Frequently a silencer is also incorporated
at the inlet to the main supply fan.
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In order to minimize the effects of the
silencer on the system, the silencer must have a low
pressure drop and its total open area must be large.
Thus, if adeguate acoustic attenuation is to be
achieved, the silencer dimensions must be made Quite
large. This means that the silencer has the disadvan-
tage, not only of being costly, but also bulky,
requiring a large amount of space. If the dimensions of
the silencer are reduced, the pressure drop will
increase and it may then be necessary to select a larger
fan to achieve the reguired total volume flow rate
through the main duct. This latter alternative is

_extremely costly from an energy standpoint.

In order to further attack the noise problex,
silencers may be introduced in the branch ducts, or
alternatively, the branch ducts may incorporate noise
attenuating liners. "It should be kept in mind, however,
that in order for such a silencer or liner to be effec-
tive at low frequencies, the absorptive elements must be
guite thick, and in order for the pressure drop in the
branches to be kept to an appropriately low value, the
dimensions must be correspondingly large. This leads te

impractical distribution systems.

It is an object of the present invention to
provide a composite branch duct take-off and silencer.

It is a further object to provide each branch
duct with noise attenuation but in such a manner that

the dimensions of the ducts remain unchanged.

It is another object to provide a composite
branch take-off and silencer, eliminating the need for a

silencer at the fan.

Yet another object is to© provide a composite
branch take-off and silencer providing relatively high
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air handling capacity and the volume flow in a branch
duct.

SUMMARY OF THE INVENTION

Briefly, the present invention is a composite
branch take~off and silencer for an air distribution
system wherein an airstream from an input duct may be

coupled to an output duct and one or more branch Qucts.
The input and output ducts have a co-linear central axis
and similar cross-sectional shapes at the ends to be
coupled, with the input duct having a larger cross-
sectional area than the output duct. Each branch duct
has a central axis at the end to be coupled to airstrean
in the input duct, which is offset from the common
central axis of the input and output ducts.

In accordance with the present invention, an
outer section is coupled to the downstream end of the
input duct. The outer section has a cross-section
substantially the same as the cross-section of the input
duct at the downstream end. An inner section is coupled
to the upstream end of the output duct. The inner sec-
tion has a cross-section substantially the same as the
cross-section of the output duct at that upstrean end.
The input and output sections have a common central axis
which is co-linear with the central axes of the input
and output ducts. The inner section extends into the
outer section to define a shell region between the
overlapping portions of those sections. The shell
region is sealed with a sound absorbent material at the
downstream end, i.e. near the output duct. The other
end of the shell region is open to receive a portion of
the airstream from the input duct. The shell region is
divided into a number of adjacent channels extending
from a point near the input duct to intermediate points
within the shell region. Preferably, the intermediate
points are eguidistant from the upstream end of the
shell region. The portion of the shell region between
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the intermediate points and the end of the shell region
near the output duct forms a common plenum. The plenum
is coupled to the branch ducts.

Generally, the channels are formed in the
shell region by a plurality of sound-absorting,
elongated, tapered wedges having thickness substantially
equal to the distance between the inner and outer sec-
tions and extending longitudinally from a point near the
upstream end of the shell region to the intermediate
points. The wedges are disposed within the shell region
in order to establish the channels between adjacent

wedges.

In one form of the invention, the inner and
outer sections and the input and output ducts are
substantially cylindrical, and the tapered wedges are
edapted to provide generally helical channels. Each
helical channel is characterized by a central axis at an
associated intermediate point, which is substantially
tangent to a reference plane, where the reference plane
passes through the intermediate point and is perpen-
3icular to the common central axis of the inner and
outer sections. In this configuration, a substantially
circumferential airflow is formed in the plenurm from the
air tapped through the channels from the input duct.
This circumferential airflow is then coupled to the duct
branches by means of velocity pressure establicghed in

that plenum.

In alternative embodiments, the channels in
the shell region may be straight so that a relatively
high static pressure is built up in the plenum. In the
latter type of configuration, the static pressure drives
the airflow tapped from the input duct to the branch
ducts. 1In still other embodiments, the channels in the
shell region may lie between the above-noted examples so
that a combination of velocity pressure and static
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pressure may be utilized to drive the tapped airflow
into the branch ducts. In still other embodiments, the
input and output ducts, and inner and outer sections may
have polygcnal cross-sections in keeping with the pre-

5 sent invention. In all of these embodiments, each chan-
nel acts in effect as an acoustically lined duct with
the two opposite sides being lined with sound absorbent
material, such as glass wool. The dimensions of the
channel forming the wedges may be selected to provide

10 attenuation of noise in selected frequency ranges using
conventional techniques. All of these configurations
are relatively'efficient in that the combination branch
take-off and silencer requires less space, less driving
pdwer, less sheet metal, and generate less noise com-

15 pared with prior art devices for comparable airflow
characteristics.

BPIEF DESCRIPTION OF TEE DRAWIKRG

The foregoing and other objects of this inven-
tion, the various features thereof, as well as the

20 invention itself, may be more fully understood from the
following description when read together with the accom-

panying drawing in which:

Fig. 1 shows a sectional view of an embodiment

of the present invention;

25 Figs. 2-4 show sectional views of the embodi-
ment of Fig. 1;

Figs. 3 and 4 show sectional views of an
alternative embodiment of the present invention;

Figs. 5-9 show sectional views of other
30 embodiments of the present invention;

Figs. 10 and 11 show perspective views of
additional embodiments of the present invention; and

SUREA[
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Figs. 12 and 13 show a perspective view of '
exemplary static pressure regain couplers adapted for
use with the embodiment of Fig. 1l.

DESCRIPTION OF THE PREFERRED EMBODIMENT
5 Fig. 1 shows an exemplary branch take-off and

silencer for air distribution system having an input
duct 10, an output duct 12 and a branch duct 14.
Airflow through the apparatus of Fig. 1 is indicated
by the arrows A, B and C in that figure. Figs. 2, 3
10 show sectional views of the elements of Fig. 1. The
elements in Figs. 2-4 which correspond to elements in
Fig. 1 are identified by identical reference numerals.

Ducts 10 and 12 have similar, i.e. same shape,

cross-sections. In this example, cross-sections are

15 circular, with the input duct having a relatively large
cross-section compared with the output duct. The ducts
10 and 12 are substantially coaxial at the ends to be
coupled. In the illustrated embodiment, ducts 10 and 12
overlap. The overlapping portion of duct 10 is referred

20 to hereinafter as the outer section 20 of the invention.
The overlapped portion of duct 12 is referred to
hereinafter as the inner section 22 of the invention.
In the present embodiment, immer and outer sections 20
and 22 are formed by extensions of the respective ducts

25 10 and 12. 1In alternative embodiments, sectioms 20 and
22 may be separate from the ducts 10 and 12 but joined
to the respective ducts at the point of overlap.

The shell region between the sections 20 and

22 is referred to generally by reference designation 24

30 in Fig. 1. 1In the present embodiment, the shell region
24 is annular. An annular plug 26 provides a seal to
the shell region at the downstream end of that region.
Plug 26 is a porous acoustical material such as glass

wool.
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The annular shell region 24 is open at its
upstream end to be oncoming airflow in the input duct 10
(indicated by arrow A). The airflow .in the shell region
24 exits to the branch duct 14 near the downstrearm end
of region 24. In the illustrated embodiment, the annu-
lar region 24 is divided into three adjacent channels
which are separated by elongated partitions 32, 34 and
35 of porous acoustical material, such as glass wool.
In Fig. 1, only two partitions denoted 32 and 34 are
shown, although all three may be seen in Fig. 2. The
partitions are generally tapered from upstrear to
downstream end and have a dimension equal to the radicl
distance between sections 20 and 22 in the radial direc-
tion. The channels extend from a point near the
upstream end of sections 20 and 22 to an intermediate
point denoted by their reference designation X in Fig. 1
in the region 24. Beyond the channels in region 24 is a
substantially annular common plenum 36 which is coupled
to the branch duct by means of a butt joint 38.

Cach channel acts like an acoustically lined
duct, with two opposite sides lined. Since the porous
partitions in the annular region 24 can be made guite
thick, such as eight inches in typical thirty-six inch
diameter duct, the attenuation of the device can be more
than adequate throughout the entire frequency raﬁge of
interest. Thus, the resultant attenuation is comparable
to that of a large fan silencer. Unlike the fan
silencer, however, the present invention can be
increased in length without the need for additional
space.

The frequency dependence of the acoustic atte-
nuation of the device may readily be adjusted by
variations in the width of the channels (i.e. the
distance between the two porous walls in the channel),
and the thickness and number of the porous partitions in
the annular section. The density of the porous material
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is also a parameter which can be chosen independently of
the others. In the preferred embodimen:, the density is
selected such that the acoustic flow resistance per inch
of the material is beteen 50 and 10 CGG units, generally
corresponding to a density of about six pounds per
cubic foot. The reguired length, L, for the channel is
less than 1/3 of the product of the width of the chan-
nel, W, and the desired attenuation, A. The details of
the frequency dependence of the attenuation may be
determined from well-known procedures for lined ducts.

In the illustrated embodiment, the channels in
through section 24 are relatively straight. 1In response
to airflow A, a relatively high static preséure is built
up in regicn 36, with this high static pressure driving
sirflow into the branch duct to form a branch airflow
denoted by reference designation C. The remaining por-
tion of the main airflow exits into the output duct ané

is denoted in Fig. 1l by reference designation B.

Figs. 5-6 and Figs. 7-9 illustrate further
enmbodiments of the present invention. 1In those
figures, elements corresponding to similar elements in
the embodiment of Figs. 1-4 are identified w:th the
same reference designations. Figs. 5 and 6 show a form
of the invention suitable for coupling rectangular input
and output ducts. 1In still other embodiments, ducts may
have alternative polygonal cross-section shapes.

In the embodiment of Figs. 5 and 6, the chan-
nel forming members 42A-42F are substantially the same
shape as the corresponding member 32 in the above-
described embodiment, except the top and bottom surfaces
are planar for members 42A-42F in order to provide a

lush fit with the inner and outer surfaces of sections
20 and 22, respectively. 1In Figs. 5-6, there are four
corner channel forming members 44A-44D which extend to
the point X as to the members 42A-42F, with the members
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44A-44D forming broadening channels for airflow in the
shell region 24. The plug 26 has rectangular inner and
outer surfaces to provide a seal at the end of the
overlapping portions of inner and outer sections 20 and
5 22.

In operation, the embodiment of Figs. 5 and 6
operates substantially in the same manner as the embodi-
ment of Figs. 1-4, with a static pressure build~up in
plenum 36 driving airflow tapped from the main stream

10 into the branch duct 14. Similarly, the remaining por-
tion of the main stream is represented by flow arrow B
into the output duct 12.

The embodiment of Figs. 7-9 illustrates
another embodiment suitable for coupling an airstream in
15 an input duct 10 (represented by arrow A) to a branch
duct 14 (arrow C) with the remainder of the airstrearn

continuing to the output duct 12 (arrow B).

This latter embodiment is substantially simi-
lar to that in Figs. l1-4 except that the partitions 52,
20 54 and 56 are adapted to forn channels in the shell
region 24 having substantially helical central axes
extending from the portion of the shell region adjacent
to input duct 10 to the intermediate point X. At the
point X, the central axes of these channels are substan-
25 tially parallel to a plane passing through point X and
being perpendicular to the common axis of sections 20
and 22. Thus, in this embodiment, the channel axes
are generally helical with a pitch varying from infinite
at the input and to zero at the output end.

30 With this configuration, air tapped from the
input duct 10 and passing through the shell region 24 is
directed to flow circumferentially in the plenum 36 (in
the counter-clockwise direction viewed from duct 10 in
the embodiment of Fig. 7-9). A junction 60 is provided
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to tap off the airflow from the flow direction in ple-
num 36 and couple that airflow to the branch duct 14.
For this junction, conventional techniques may be uti-
1ized, such as those found in centrifugal fans, for
example. In this embodiment, the velocity pressure of
the airstream moving in the direction flow of plenum 36
drives the tapped air through junction €0 to the branch
duct 14. In alternative embodiments, the junction sec-
tion 60 may provide fully tangential take-off of the
air-flow from the plenum. In such embodiments the outer
wall 61 of section 60 is substantially planar and is
tangent to the section 20 where joining that section.

In all the above embodiments, only a single
branch duct 14 is illustrated, although in other embodi-
ments, additional branch ducts may be incorporated simi-
larly.

In the illustrated embodiments, the partitions
forming the channels are tapered, and provide wicdening
channels in the straight channel embodiments, and
substantially uniform width channels in the helical
embodiments. In alternative embodiments, the partitions
in the shell region may es;ablish the channels having
substantially uniform width. In such cases, in helical
channel embodiments, the channels are tapered, while in
the straight channel embodiments the channels are uni-

form width.

Figs. 10 and 11 show other alternative con-~
figurations of the present invention adapted for
coupling an input duct with an output duct and a single
branch duct. 1In those figures, elements having
corresponding elements in the configurations of Figs. 1l-
9 are identified by the same reference designations.

In Fig. 10, 2 branch take-off and silencer

device is shown with a gimilar cross-section inner sec-

D
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tion 22 and outer section 20 defining a shell region 24.
The sections 20 and 22 are substantjally coaxial. 1In
this embodiment, section 22 is formed by an extension of
the output duct. In alternative forms, section 22 may
be separate from the output duct but joined at the
downstream end to that duct.

In the illustrated embodiment, a single
airflow channel 60 is established in the shell region 24
by a partition member 62 which fills the shell region
24, except for the channel 60. The partition member 62
is preferably a porous acoustical material, such as
glass wool. This channel is a2dapted at its upstream end
to receive a portion of the oncoming airflow (indicatedr
by arrow A) in the input duct 10 (not shown). This por-
tion of the airflow in the shell region 24 exits to the
branch duct 14 near the downstream end of region 24. 1In
Fig. 10, only one channel is established for courling to
the single duct 14, although additional channels mav
similarly be coupled to additional output ducts in other
enbodiments. In alternate embodiments, a rectangular-
to-circular cross-section converter may be used ts match
the rectangular channel 60 to a circular branch duct.

. The configuration of Fig. 11 is particularly
adapted for a rectangular cross-section output duct. As
shown in Fig. 11, the output duct 12 includes a rec-
tangular cross-section extensicn section 22, A rec-
tangular cross-section outer section 20 overlaps the
extension section 22. The dimensions of these sections
2C and 22 are adapted so that section 22 fits snugly
within section 20 along three sides and provides a shell
region 24 along the fourth side. A single airflow chan-
nel 70 is established in the shell region 24 by par-
tition members 72 and 74. Preferably members 72 and 74
are formed from a porous acoustic material. The channel
70 is adapted to receive a portion of the cncoming
airflow (indicated by arrow A) in the input duct 10 (now

2y 7r
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shown). This portion of the airflow in the shell region
24 exits to the branch duct 14 near the downstream end
of region 24. 1In alternate forms, additional channels
may be established in region 24, or in additional simi-
lar regions which may be similarly formed along other
sides of the overlapping sections 20 and 22. In addi-
tion, this form of the invention may be used with other
overlapping polygonal cross-section sections, where the
shell region is established between one pair of planar
faces of the inner and outer sections. 1In still other
embodiments, additional channels which lead to addi-
tional branch ducts may be established in that shell
region or in similar shell regions between additional
pairs of planar faces of the inner and outer sections.

Although the present embodiments have been
described in terms of overlapping input and output
ducts, functionally eguivalent interface ducts may be
used to couple those input and output ducts. In addi-
tion, while rectangular and circular cross-section ducts
have been described, it will be understood that other
cross-section shapes may similarly be utilized within
the scope of the invention. For example, overlapping
elliptical ducts may be used in one such form.

The take-off and silencer (TO/S) devices shown
in Figs. 10 and 11 may be used in one form where the
input duct 10 has substantially the same cross-section
as the upstream end of outer section 22. 1In another
form, the TO/S device of Fig. 10 may be used with a sta-
tic pressure regain (SPR) coupler between the input duct
10 and the upstream end of the TO/S device. The latter
form is particularly advantageous where the input duct
10 and output duct 12 have substantially the same cross-

sections.

In thie form, the SPR coupler defines an
airflow port at its upstream end having substantially

Q. WIO o
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the same cross-section as the TO/S inner section 22.
This end of the SPR coupler is directly coupled to the
input duct 10. 1In addition, the SPC coupler defines an
airflow port at its downstream end which ﬁas substan-

5 t.ally the same cross=-section as the TO/S inner section
and in addition'includes a port extending from a channel
from the interior of the SPR coupler inner section.

This latter port is adapted to couple to one or nmore of
the chanrels in the T0/S shell region. The SPR coupler

10 may be a discrete element or may be integral with the
TO/S device. VWith this configuration, the airflow velo-
city decreases as the flow passes from the input duct to
the output duct resulting in a static pressure gain
along that path. A relatively minor portion of the flow

15 fron the input duct is tapped off to the channels
lezding to the branch ducts.

Fig. 12 shows an exemplary EPR coupler 80 for
use at the input end of the TO/S configuration of Fig.
11. That exenmplary device 80 includes a rectangular

20 port 82 at its upstrean end for coupling to rectangular
input duct 10, a rectangular port 84 for coupling to
inner section 22, and a rectangular port 86 for courling
to channel 7C. As shown, port 86 terminates a channel
8¢ adapted to pass a portion of the input airflow to

25 channel 70. 1In the illustrated form, the channel 856 is
formed by the upper (as shown) surface of the device 80.
Fig. 13 shows an alternative form of device £0, having a
similar channel 88 established by acoustic naterials 92
which may be positioned within a shell region 9¢

30 (similar to region 24 in the TO/S device) established by

housing member 98.

In various applications, the SPR coupler may
be utilized immediately adjacent to the upstream end of
a TO/S device, as suggested above in conjunction with
35 rigs. 11 and 12. Alternatively, the SPR coupler may be
coupled to the upstream end of a TO/S by an extended
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coupling duct. In the latter form, a number of 70/S
devices may be deployed in series, with the downstrean
end of each such device being directly coupled to the
SPR coupler for the next TO/S device, which in turn is
coupled to that TO/S device by such an extended duct.

The invention may be embodied in other speci-
fic forms without departing from the spirit or essen-
tial characteristics thereof. The present embodiments
are therefore to be considered in all respects as
illustrative and not restrictive, the scope of the
invention being indicated by the appended claims rather
than by the foregoing description, and all changes which
come within the meaning and range of equivalency of the
claims are therefore intended to be embraced therein,
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CLAIMS

1. Apparatus for coupling an airstream from an end of
an input duct to an end of an output duct and at least
one branch duct, comprising:

A. an inner section having a cross-section
5 substantially the same as the cross-section
of said output duct, said inner section being
adapted for coupling at one end to said end
of said output duct, »

B. an outer section disposed about at least a2
10 portion of said inner section and defining a -
shell region between said inner section
portion and said outer section,

C. channel means for establishing at least one
channel in said shell region, said channel
15 extending from a point near the end of said
shell region adjacent to said input duct to
said end of said branch duct,

D. branch coupling means for coupling said

channel to said branch duct.

20 2. Apparatus according to claim 1 wherein said input
and output ducts have circular cross-sections at said
ends to be coupled, whereby said channel has a central
axis which is parallel to the central axis of szid input
duct near the end of said shell region adjacent to said

25 input duct and parallel to the central axis of said
branch duct near said end of said branch duct.

3. Apparatus according to claims 1 or 2 wherein said
channel means comprises a sound absorbing element
disposed within said shell region.

Iharemee
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4. Apparatus according to claim 2 wherein said input
and output ducts have polygonal cross-sections at said
ends to be couplgd.

5. Apparatus according to claim 4 wherein said shell
region is established between one pair of parallel pla-
nar faces of said inner and outer sections.

6. Apparatus according to claim 3 wherein said branch
coupling means comprises a coupling whereby said branch
duct is joined to said outer section by a junction means
to establish an airflow path between said channel andg
the region interior to said branch duct.




10

15

20

25

17 FUL/UD (YUY (Y

AMENDED CLAIMS
(received by the International Bureau on 31 March 1980 (31.03.80)

1. Apparatus for coupling an airstream from an end of
an input duct to an end of an output duct and at least

one branch duct, comprising:

A. an inner section having a cross-section
substantially the same as the cross-section
of said output duct, said inner section being
adapted for coupling at one end to szid end
of said output duct, '

B. an outer section disposed about at least &
portion of said inner section and definirg a -
shell region between said inner section

portion and said outer section,

C. channel means for establishing &t lezcst one
channel in said shell region, szid channel
extending from a2 point near the end of szid
shell region adjacent to said input duct to

sazid end of saié branch duct,

D. branch coupling means for coupling said

"echannel to said branch duct.

2. Apparatus according to claim 1 wherein said input
and output ducts have circular cross-sections at said
ends to be coupled, whereby szid channel has a central

axis which is parallel to the central axis of szid input

* duct near the end of said shell region adjecent to said

input duct and parallel to the central axis of said

branch duct near said end of sazid branch duct.

3, Apparatus according to claims 1 or 2 wherein said
channel means comprises a sound absorbing element

disposed within said shell region.
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4. Apparatus according to claim 2 wherein said input
and output ducts have polygonal cross-sections at said
ends to be coupled.

5. Apparatus according to claim 4 wherein said shell
region is established between one pair of parallel pla-
nar faces of said inner and outer sections.

6. Apparatus according to claim 3 wherein said branch
coupling means comprises a coupling whereby said branch
duct is joined to said outer section by a2 junction means
to establish an airflow path between said channel an3
the region interior to said branch duct.
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7. Apparatus according to claim 1 wherein said channel
means includes means for establishing a pluurality of
channels in said shell region, said channels extending
from a point near the end of said shell region adjacent
5 to said input duct to an intermediate point within said
shell region, whereby the portion of said shell region
between said intermediate point and said plug means
forms a common plenum, and said branch coupling means
includes means for coupling said plenum to said branch
10 ducts.

8. Apparatus aCCOrding to claim 1 wherein said channel

means comprises a plurality of sound absorbing wedges

having thickness substantially equal to the distance

between said inner and outer sections, said wedges being
15 disposed within said shell region.

9. Apparatus according to claim 8 wherein said wedges

are tapered.

10. Apparatus according to claim 7 wherein said branch

coupling means comprises a coupling whereby said branch
20 ducts are joined to said outer section by butt joints to

establish an airflow path between said plenum and the

region interior to said branch duct.

11. Apparatus according to claim 1 wherein said input
and output ducts have cylindrical cross-sections at said

25 ends to be coupled, whereby said plenum is annular.

12. Apparatus according to claim 11 wherein said chan-
nel means comprises a plurality of sound absorbing
wedges having thickness substantially equal to the

distance between said inner and outer sections, said
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wedges being disposed within said shell region and
wherein said tapered wedges have a curved central axis
whereby said channels have a substantially helical

central axis.

13. Apparatus according to claim 12 wherein said wedges
are uniformly distributed about said common central axis
within said shell region.

14, Apparatus according to claim 12 wherein the direc-
tion of said helical channels at said intermediate point
are approximately tangent to a plane passing through
sgid annular plenum at said intermediate point, said
plane being perpendicular to said inner section axis,
and wherein said annular plenum has a characteristic
flow direction about said outer section axis substan-
tially tangent to said helical central axes at said

intermediate point.

15. Apparatus according to claim 14 wherein said branch
coupling means comprises a junction means for coupling
air flowing in said flow direction of said annular ple-

num to said branch duct.

16. Apparatus according to claim 1 further including a
static pressure regain coupler comprising:

i, an input port having a cross-section
substantially the same as the cross-section
of said input duct, and adapted to receive
substantially all the air in said airstream,

ii. a first output port means including an airflow
guide means and a first output port having a

cross-section substantially the same as the
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cross-section of said inner section, said
first output port means being adapted to pass
a first portion of said received air to said
inner section, ’

a second output port means including an
airflow guide means and a second output port
having a cross-section substantially the same
as the cross-section of said channel, said
second output port means being adapted to
extract a second portion of said received air
and pass said extracted air to said channel,
said second portion being relatively large

compared with said first portion.

Apparatus according to claim 16 wherein said first

15 port means includes an inner section defining an airflow

path between said input port and said first output port,

wherein said second port means includes an

outer section defining a shell region adjacent to the

20 exterior of said inner section, and a channel means for

defining an airflow path from the interior of said inner
section to said second output port.

Apparatus according to claim 17 wherein said chan-

nel means is a porous acoustic material.
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STATEMENT UNDER ARTICLE 19

New claims 7-15 are supported by the portions
of the specification relating to Figs. 1-9, which show a
branch take-off/silencer having a plurality of channels
{(in an annular shell region 24) which are joined in a
common plenum 36. Figs. 7-9 specifically disclose a
helical channel configuration within the scope of claims
12-15, _

New claims 16-18 are supported at pages 12-14
of the specification, relating to Figs.-'12-13, which

show exemplary static pressure regain couplers.
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