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. 1
This invention relates o combustion or other

hot gas chambers and/or ducts and is particu-
“larly directed to an internal liner construction

(Cl 138—47)

metal strlps 2 are para]lel so that- sald strips

have a constant width while the strips 14 taper in

~ width, said strips 12 and (4 being otherwise simi-

for such chambers or ducts. As herein used the

term “chamber” is intended to include ducts and
portions thereof, .1
A combustion or other hot gas chamber com-

monly comprises a structurally rigid metallic wall

whose internal surface is protected from the heat
and corrosive action of the combustion gases by a
suitable liner construction. In the case of air-
craff installations, stainless sheet steel has been
used for such lners in order to provide a light-
weight construction.
tion chamber, the temperature of the combustion
~ gases will vary considerably along the chamber.
Therefore not only should the chamber liner con-
struction be such so as not to buckle or warp upon

‘a uniform increase:in temperature within said
chamber but said liner construction should not

lar. The reason for this difference in the shape

of the sheet metal strips 12 and {4 is hereinafter
explained.

- The sheet metal liner stnps 12 and 14 are dis-
posed so as to leave a gap 16 between the longi-

- tudinal edge of one strip and the adjacent longi-

10

Within any given combus-
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buckle or warp even though the increase in tem-

perature is non-uniform. "Accordingly an object
of this invention comprises the provision of a
novel and simple liner construction for a hot gas
chamber which does not buckle or warp with
changes in temperature in said chamber regard-

- less of whether said changes are uniform or non-

uniform throughout said cha.mber

Other objects of the invention will become

apparent upon reading the annexed detailed
description in connection with the drawlng in
which:

Pigure 1 is & perspective view partly in section
illustrating a combustion or other hot gas cham-

- ber having a liner construction embodying the

invention;

-~ Figure 2 is an enlarged view of a portion of'

Figure 1 with some of the liners removed; and
Figure 3 is an enlarged sectional view taken
along line 3—3 of Figure 1.
Referring to the drawing, reference numeral
{0 designates the structurally rigid tube-like

outer wall 10 of a combustion or other hot gas

chamber through which said gases flow. The
“wall 10 is internally lined with a plurality of side-

by-side elongate sheet metal strips 12 and {4

preferably of heat and corrosion resistant stain- .

less steel, each of said strips being substantially
parallel to the adjacent portion of the chamber
‘wall 10 and extending in the general direction of
gas flow through said chamber. In a chamber

tudinal edge of the adjacent strip.  Each strip {2
and 14 has a flange 18 extending outwardly
toward the adjacent portion of the chamber wall
18 with the end of said flange being turned
foward a corresponding flange 18 formed along

the other longitudinal edge of its strip. 1
~ The sheet metal strips 12 and 14 are supported
in spaced side-by-side relation by a plurality of
longitudinally extending channel members 20
secured to the wall 10 by means hereinafter de-
scribed. The bottom wall 22 of each channel
member 20 faces the adjacent portion of the wall

-~ 10. The open end of each channel member 20
~ is. disposed parallel to, faces and bridges the

25

gap 16-formed between the adjacent longitudinal
edges of a pair of sheet metal liner strips. The
longitudinal edge of each side wall 24 of a chan-

" nel member 20 is provided with a flange 26 co-
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extensive with said edge and extending toward
a correspondmg flange 26 formed along the other
side wall of said channel member. Each flange
26 of the channel members 20 is slidingly re-
ceived between a sheet metal strip flange 18 and.
the adjacent portion of the associated sheet metal -
strip overlying the channel side wall 24 of said
flange 26. Thus each flange 18 forms a groove
with its associated sheet metal strip within which .
the flange or tongue 26 of a channel member 20
is received.

Each channel member 20 1s supported on the
interior surface of the wall 18 by a plurality of
brackets 30. Each bracket 30 comprises a blade
portion 32 with a flange 34 at its radially outer -
end and a flange 36 at its radially inner end.
The flanges 34 and 36 are respectively secured to
the chamber wall {0 and to the bottom wall 22 of
its associated channel member 20, for example by

- welding. Each blade 32 is flat and is disposed in

50

having an outer wall {0 with a diameter of

approximately fifty inches, the strips 2 and 14
have g width which is preferably no greater than
three inches.

!

a plane at right angles to the longitudinal dimen-
sion of its associated channel member whereby
said blade can bend or deflect in a direction par-
allel to said longitudinal dimension. This ar-
rangement permits longitudinal expansion and

. contraction of the channel _members 20 relative

- to the chamber wall {8.

The longltudina:l edges of the 55 As illustrated, the chamber wall (0 is conical,
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that is said wall has a ecircular cross-section

which tapers or gradually decreases in area from
one end to the other. Therefore the internal
liner of said chamber preferably has a similar
taper. For this purpose the strips (4 are of
tapering width and are alternately disposed be-
tween the strips 12 of constant width. With thig

construction, after the channel members 20 are

secured to the wall (8, the tapered strips 14 are
assembled on the channel members 28 before the

rectangular or constant width strips 12 are

10

assembled thereon. Thus a tapered strip 14 is

first disposed slightly to the right (Figure 1) of

its ultimate position on the channel members 20
so that each of its flanges 18 can be inserted lat-
erally outwardly between the side flanges of a
channel member 20. Sald tapered strip {4 .is
then slid longitudinally to the left (Figure 1) to
its ultimate position so that its fianges 18 engage
under the channel flanges 26, After all the
tapered strips {4 have beén so disposed in position
on the channel members 20, the rectangular
strips 12 can be disposed in position on said
channel members by simply longitudinally slid-
ing said strips 12 into position between said
tapered strips i4. The invention obviously is not
limited to a construction where alternate strips
are tapered and the remaining strips are rectan-
gular. If a pair of adjacent strips are both
tapered the one strip should be longitudinally
shifted to the left from its position of Figure 1
so as to permit each of the flanges 18 of the ad-
Jacent strip fo be inserted laterally between the
side walls 24 of a channel member 20. Obvi-
ously, if instead of being tapered the chamber

20
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& large fluld pressure difference should occur be-
tween the pressure within said annular space
and that within the chamber the liner strips 12
and 4 might buckle under said pressure differ-

-ence. Some combustion or hot gas chambers—as

for example the combustion chambers of gas tur-
bine engines—are subject to sudden large changes

‘In pressure so that the leakage flow path between

said annular space and the interior of the cham-
ber should be sufficiently large to prevent the cre-

-ation of large pressure differences across the liner
‘strips 12 and 14 as the result of said sudden pres-

sure changes. Accordingly, it may be desirable to
provide one or more holes 38 in at least some of

‘the side walls 24 of the channe]l members 20, as

illustrated in Figure 3, in order to decrease the
resistance of said leakage flow path.

‘In order to prevent the sheet metal strips (2
and (4 from sliding longitudinally out of position,
each strip may be made slightly longer than its
associated channel member 20 and then after
sald strips are assembled in position their pro-
jecting ends can be bent outwardly over the ad-
Jacent ends of the channel members 20, as indi-
cated at 40 in Figure 2. -

The strips 12 and 4 form an internal liner
construction or wall spaced from the outer cham-
ber wall 10. Accordingly, cooling air or other
fluid may be caused to flow through the annular
space between said liner construction and the
outer wall 10. The quantity of cooling air flow-

~ ing between said lner construction and the outer
~ chamber wall 18 can be limited by the extent to

formed by the wall 10 had a constant cross-sec- .

tional area then all the liner strips could be
rectangular like the strips 2.

- It is not necessary to first secure the brackets
30 and the channel members 20 to the chamber
wall 10 before disposing the sheet meta] liner

strips 12 and 14 in position of said channel mem-
bers. For example, the channel members 20 may

be laid out on a flat surface with the liner strips
2 and 14 engaging the channel member flanges
26. This liner construction comprising the liner
strips 12 and 14 and the channel members 20 is
then handled as a unit and disposed in position
within the chamber wall 10 on the brackets 30.
The liners 12 and 14 are then temporarily slid
longitudinally out of the way in order to permit
welding of the channel members 20 to
porting brackets 30. o

, As already mentioned, the chamber wall 10
i1s conical and each liner strip {2 and 14 is flat.
Obviously, however, as far as this invention is
concerned said chamber need not be conical and
each liner strip may have a transverse curvature
corresponding to the circular transverse curva-
ture of the chamber wall 10. Purthermore, each
liner strip may have a curvature in a plane par-
allel to its long dimension, as may be desired if
the chamber wall 10 were provided with a similar
longitudinal curvature. If each liner strip is
provided with such a longitudinal curvature, then
the channel supporting members 20 should be
similarly curved. | S )

The fit or junction between the flanges 26 and
I8 is only frictional, therefore fluid can flow or
leak through said junction. Accordingly the fluid
pressure within the chamber and the fluid pres-
sure within the annular space between the liner
strips 12 and {4 and the wall 10 can equalize by
fluid flow through the junction between the
Hanges 26 and 18. This is important because if

their sup-
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which the tabs 40 close off the ends of the space
between each liner strip 12 or {4 and the adja-
cent portion of the wall 10.. For example, if a
large flow of cooling fluid is desired, each tab 40
may have large cut out openings or may be lim-
Ited to two portions each disposed at a longitu-
dinal edge of its liner strip and bent over the end
of the adjacent channel member 20. In lieu of
sald cooling fluid flow, the annular space between
the liner strips 12 and 14 and the chamber wall
10 could be fllled with suitable heat insulating
material. o

With - the aforedescribed construction, the
flanges (8 of the sheet metal strips 12 and (4

{rictionally clamp the longitudinal edges of the

respective strips to the flanges 26 of the channel
members 20 so as to leave each sheet metal strip
free to expand and contract in all directions along
its surface relative to its supporting channel -
member 20. In addition, because of the gap 16
between sald sheet meta] strips, expansion and
contraction of one sheet metal strip has no effect
on its adjacent strip. Also because the strips 12
and 4 are narrow in transverse width a Jocal hot
zone in any one of said strips will extend entirely
across sald strip and therefore will only cause
longitudinal expansion of said strip. Accord-
ingly, the sheet metal liner construction for the
wall {0 provided by the strips 12 and (4 will not
buckle or warp because of high temperatures
within the chamber formed by the. wall 10 re-
gardless of whether said temperature is uniform
or non-uniform throughout said chamber. An-
other advantage of the present construction. is
that each liner strip (2 or {4 can readily be re-
placed without removing any of the other strips—
for example in case certain liners should become
burned, mutilated, or otherwise damaged.

- While we have described our invention in de-
tail in its present preferred embodiment, it will
be obvious to those skilled in the art, after un-
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derstanding our invention that various changes

" and modifications may be made therein without

departing from the spirit or scope thereof. We

aim in the appended claims to cover all such_ |

modifications.
‘We claim as our mventlon |
1. A liner construction for a wall of a. cha.m-

6

" bers 'disposed. ﬁaraliel_ to the longitudinal edges

of said strips and secured to said chamber wall
portion, -each longitudinal edge of said sheet;
metal strips having o tongue and groove connec-
tion with one of said elongaj:e members for sup- -

port thereby.

ber the interior of which is to be subjected to .

hot gases: said construction comprising a plu-
10

rality of elongate strips of sheet metal forming
an internal liner for said wall, said strips be-

ing disposed in side-by-side relation with a gap -

between the adjacent longitudinal edges of each

pair of adjacent strips; and means for support- -

ing said strips from said wall so as to permit

7. A liner construction for at least a portion
of a tube-like wall of a chamber the interior of

" which is to be subjected to hot gases flowing
| therethrough

said ' construction comprising a
plurality of elongate strips of sheet metal ex-

~ ténding in the general direction of flow through
“said chamber and forming an internal liner for

15

expansion ‘and contraction of each strip in all -

~ directions along its surface rela.tive to the adja.- |

cent strips.

2. A liner ‘coﬁstruction as rec1ted in claim 1‘

in ‘which said wall and strips have overla.pping
flanges for supporting said strips. .

3. A liner construction for a wall of a cham- |

“ber the interior of which is to be subjected to hot
gases; said construction comprising a plurality

-of elongate strips of sheet metal forming an in-
ternal liner for said wall, said strips being dis-

posed in side-by-side relation with a gap between
the adjacent longitudinal edges of each pair of

adjacent strips, each of said elongate strips hav-
ing a flange along its one longitudinal edge
turned toward a corresponding flange along its
other longitudinal edge; and means secured to
-said wall and only frictionally engaged by said
flanges for supporting said elongate strips.

4. A liner construction for a wall of a chamber
the interior of which is to be subjected to hot
gases: said construction comprising. a plurality
of elongate strips of sheet metal forming an in-
ternal liner for said wall, sald strips being dis-
posed in side-by-side relation with.a gap between
the adjacent longitudinal edges of each pair of

 adjacent strips; and a plurality of elongate mem-

 bers secured to said wall for supporting said
strips, each of said support members being dis-
posed parallel to a longitudinal edge of one cf

20
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- saild chamber wall portion, said strips being dis-

posed in side-by-side relation with & gap between
the adjacent longitudinal edges of each pair of
adjacent strips: a plurality of elongate members
disposed parallel to the longitudinal edges of said

strips, means securing said elongate members
" to said chamber wall portion so as to permit their

longitudinal expansion and contraction relative
to said wall portion, each longitudinal edge of

said sheet metal strips having a tongue and

groove connection with one of said elongate

members for support thereby.
8. A liner construction for a wall of a cham-
ber the interior of which is to be subjected to

hot gases; said construction comprising a plu-

30
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rality of elongate strips of sheet-metal forming
an internal liner for said wall, said strips being
disposed in side-by-side relation with a gap be- -
tween the adjacent longitudinal edges of each

- pair of adjacent strips, each of said elongate
strips having a flange along one longitudinal edge

turned toward a corresponding flange along its
other longitudinal edge, each of ‘said flanges be-
ing on the side of its strip facing said wall; and
means frictionally engaged between each said
flange and its associated elongate strip for sup-
porting said strips from said wall. |

9. A liner construction for a wall of 2 chame-

- ber of tapering cross-sectional area the interior
. of which is to be subjected to hot gases flowing

. therethrough:

45

~said strips and having a longitudinal flange over-

lying a surface of said longitudinal edge facing
the interior of said chamber.

8. A liner construction for at least a portion
of a tube-like wall of a chamber the interior of
which is to be subjected to hot gases flowing

- therethrough; said construction comprising s

60

plurality of elongate strips of sheet metal ex~
tending in the general direction of flow through

said chamber and forming an internal liner for
- said wall portion, said strips being disposed in
- side-by-side relation with a gap between the ad-
jacent longitudinal edges of each pair of adjacent

strips; and means secured to said wall portion -

and having a tongue and groove connection with

the longitudinal edges of said strips to support.

b5

. said construction comprising a
plurality of elongate strips of sheet metal ex-
tending in the general direction of flow through
sald chamber and forming an internal liner for
said chamber wall portion, said strips being dis-
posed in side-py-side relation with a gap between
the adjacernt longitudinal edges of each pair of

-adjacent strips, some of said strips having a con-

stant width and other of said strips, disposed
between sald constant width strips, having s
tapering width so that said strips provide a liner

construction which has a taper conforming ap-

proximately to the taper of said wall, and means
secured- to said wall and having a tongue and

~ groove connection with the longitudinal edges of

60

said strips so as fo permit expansion and con-

traction of each strip'in all directions along its
surface relative to adjacent strips.

6. A liner construction for at least a portion of
a tube-like wall of a chamber the interior of
- which is to be subjected to hot gases flowing
therethrough; - said construction comprising 2

plurality of elongate strips of sheet metal ex-

tending in the general directioin of flow through
said chamber and forming an internal liner for
sald chamber wall portion, said strips being dis-
posed in side-by-side relation with a gap between

the adjacent longitudinal edges of each pair of

‘adjacent strips; and a plurality of elongate mem-

68
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said strips to support said strips from said wall
SO as to permit expansion and contraction of each

strip in all directions along its surface, relative
-to adjacent strips. |

10. A liner construétmn _for at least g portmn |

of a tube-like wall of a chamber the interior of

which is to be subjected to hot gases flowing
therethrough; said construction comprising a
plurality of elongate strips of sheet metal ex-
tending in the general direction of flow through
said chamber and forming an internal liner for
sald wall portion, said strips being disposed in
side-by-side relation with a gap between the ad-
jacent longitudinal edges of each pair of adja-
cent strips, each of said elongate strips having a
flange along one longitudinal edge turned toward

78 2 corresponding flange along its other longitudi-
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nal edge and each of said flanges being on the
side of its strip facing said wall portion, and &
- plurality of channel members carried by said wall
portion for supporting said elongate strips, each
of said channel members having its bottom side
facing said wall portion with its open side dis-
posed parallel to, facing and bridging the gap be-
tween an adjacent pair of said elongate strips,
each of said channel members also having a
flange along one of its longitudinal edges extend-

ing toward a corresponding flange along its other

longitudinal edge with each of said flanges be-
ing received under the oppositely directed flange
of the adjacent elongate strip. B

- 11. A liner construction for at least a - portion of
a tube-like wall of a chamber the interior of
which is %0 be subjected to hot gases flowing
therethrough; said construction comprising a
plurality of elongate strips of sheet metal ex-
tending in the general direction of flow through
said chamber and forming an internal liner for
said wall portion, said strips being disposed in
side-by-side relation with a gap between the ad-
jacent longitudinal edges of each pair of adjacent
strips, each of said elongate strips having a flange
along one longitudinal edge turned toward a cor-
responding flange along its ofher longitudinal
edge and each of said flanges being on the side of

10
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its strip facing said wall portion, a plurality of

- channel members having its bottom side facing
said wall portion with its open side disposed
parallel to, facing and bridging the gap between
an adjacent pair of said elongate strips, each of
‘said channel members also having a flange along
one of its longitudinal edges extending toward a
corresponding flange along its other longitudinal
- edge with each of said flanges being received un-
der the oppositely directed flange of the adjacent
elongate strip; and means suppsrting said
channel members from said wall portion so as to
permit longitudinal eXpansmn and contraction of
- said ehannel members.
- 12. A liner construction as recited in claim 11
in which said means comprises a plurality of
~spaced bracket members for supporting each
channel member, each bracket member being se-
cured at one end to said wall and at its other end
to one of said channel members and being capa-
~ ble of deflecting in & direction parallel to the
longitudinal dimension of 1ts channel member to

30
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permit said longitudinal expansion and contrac-
tion of said channel members.

13. A liner construction for a wall of a cham-
ber of tapering cross-sectional area the interior
of which is to be subjected to hot gases flowing
therethrough; said construction comprising a
plurality of elongate strips of sheet metal extend-
ing in the general direction of gas flow through
sald chamber and forming an internal liner for
said wall, said strips being disposed in side-by-
side relation with a gap between the adjacent
longitudinal edges of each pair of adjacent strips,

- some of said strips having a constant width be-

tween their longitudinal edges and other of said
strips having a tapering width and being disposed
between said constant width strips; each of said
elongate strips having a flange along its other
longitudinal edge and each of said flanges being
on the side of its strip facing said wall, a plurality
of channel members for supporting said elongate
strips, each of said channel members having its
bottom portion facing said wall with its open side
disposed parallel to, facing and bridging the gap

‘between an adjacent pair of said elongate strips,

each of said channel members also having .a
flange along one of its longitudinal edees extend-
ing toward a corresponding flange along its other

longitudinal edge with each of said flanges being

received under the oppositely directed flange of
the adjacent elongate strip; a plurality of spaced
bracket members for supporting each channel
member from said wall, each bracket member be-
ing secured ot one end to said wall and its other
end to one of said channel members and being
capable of deflecting in a direction parallel to the
longitudinal dimension of its channel member to
permit longitudinal expansion and contraction

of said channel member.

WALTER W. MAHNKEN
ROBERT ZECCA..
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