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This invention relates to heat exchangers of the type
in which relative rotation is provided between a segmental
assembly of regenerative material and ducts at each end
of the assembly for the respective passage in opposite di-
rections through the segments of hot gas by which the seg-
ments are heated and gas that is in turn heated by the
segments, some of the segments at any time receiving heat
and others imparting heat. A notable use of heat exchang-
ers of this type is in the heating of combustion air by the
waste gases of boiler furnaces. In performing such a duty
as this, the regenerative material must take a form that
presents a large area for contact by the two gases in turn,
and must have good thermal conductivity, to ensure a
high rate of heat transfer and yet must not introduce
undue pressure-drop between the two ends of the assem-
bly. To satisfy these conditions, it is usual to form a
mass of metal plates, shaped to form between each other
lengthwise channels. The conditions to which the plates
are subjected by the waste gases of boiler or like furnaces
result in time in corrosion of the plates. Renewal of the
masses of plates in the segments from time to time can
seriously interfere with the operation of an exchanger,
particularly if access to the segments is only available
in the axial direction of the exchanger, even in the case
where the regenerative assembly is stationary and the
ducts rotate with respect to it.

According to the present invention, a heat exchanger
in which the ducts rotate with respect to a stationary seg-
mental assembly of regenerative material has at the cir-
cumferential end of each segment an access opening fitted
with a door, and movable blanking plates beyond both
ends of the space within the segment occupied by the re-
generative material to isolate that space from the ducts
that are normally put into communication with the space
during the operation of the heat exchanger.

With the blanking plates of a segment moved into
space-isolating position, the door of that segment may be
opened for removal and replacement of the regenerative
material while the heat exchanger continues in operation,
at only slight expense of efficiency in an exchanger having
a large number of segments, say 24, because the opened
segment is cut off by the plates from the ducts that con-
tinue to move across the ends of the segment. The whole
of the regenerative material of the exchanger may thus
be replaced by single-segment stages with negligible inter-
ference with the working of the exchanger; or, if the
opportunity arises' to shut down the exchanger, several
segments may be opened simultancously to minimize the
shut-down period.

When moved into isolating position, the plates should
make a reasonable good gas-tight seal, to minimize loss
of gas from the system or drawing of air info the system.

One form of blanking plate is a slide, of the same shape
as the cross-section of a segment, introduced through a
slot beyond the door opening. Each plate may be guided
between runners along the division walls between seg-
ments, with the lower runmers interrupted to allow the
slide to push out any dust and dirt lodging between the
runners. The slot may be sealed by a plate carried by
the slide, and by a separate plate for application when
the slid has been pulled clear of the exchanger casing for
return of the segment to operation. Such slides may be
lIocated close to the ends of the mass of regenerative
material.
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Another form of blanking plate consists of a damper
hinged along a central radius of the segment and bearing
at its edges against stop strips along the divisional walls
when it is in isolating position. Again, two such hinged
dampers may be mounted side-by-side, to bear on similar
stops and on each other. Yet again, two such dampers
may be hinged along the division walls, to bear either one
on the other support or on a support bar when in isolat-
ing position. The bearing edges of the dampers and of
the stops may be provided with asbestos strips to improve
the sealing, e.g., strips folded round the edges and riveted
in position.

The invention will now be further described with refer-
ence to the accompanying drawings in which

FIGURE 1 is a diagrammatic vertical section through
a heat exchanger with stationary regenerative mass and
rotary sets of ducts;

FIGURE 2 is a diagrammatic plan view to a larger
scale of a sliding blanking plate for use in the exchanger
of FIGURE 1;

FIGURE 3 is a diagrammatic section showing two
plates as in FIGURE 2;

FIGURE 4 is a fragmentary section taken on the line
4—4 of FIGURE 2;

FIGURE 5 is a plan view of a number of segments;

FIGURE 6 corresponds to FIGURE 2, but shows a
hinged blanking plate;

FIGURE 7 corresponds to FIGURE 2, but shows two
plates as in FIGURE 6;

FIGURE 8 corresponds to FIGURE 6, but shows a
pair of hinged blanking plates;

FIGURE 9 corresponds to FIGURE 7, but shows two
pairs of plates as in FIGURE §;

FIGURE 10 shows an alternative to FIGURE 9;

FIGURE 11 is an enlarged sectional detail of blank-
ing plate edges and stop strips as in FIGURES 7 and 9;
and

FIGURES 12 and 13 respectively show the bearing
edges of the dampers of FIGURES 9 and 10.

As shown by FIGURES 1 and 5, the regenerative ma-
terial 1 of the heat exchanger is contained in segmental
compartments 2 formed between radial division plates 3,
arcuate sections of a hub casing 6 and an outer casing
6A constituted mainly by doors 7 concentric with a cen-
tral vertical shaft 8. The doors 7 are secured between
stationary upper and lower casings 9, 10 having respec-
tively a lateral inlet 11 for cold air and a lateral outlet
12 for heated air and co-axial inlet and outlets 13, 14
for outgoing and incoming waste gas. Sliding blanking
plates 15, as in FIGURE 2 are inserted through slots 16
in the outer casing 6A (FIGURE 4) above and below
the door opening. The casings 9, 18 contain similar but
mutually inverted double rotatable duct units A, B each
of which is connected to the appropriate outlet 14, or
inlet 13 by a short circular section 17 and a seal 18.
The duct unit A is driven by a gear (not shown) mesh-
ing with a gear ring 19 and in turn drives unit B through
the shaft 8.

The metal plates 1 are formed into several packs, which
together fill a segment 2, inserted through and enclosed
by the doors 7. They can be removed and replaced
whilst the exchanger is in operation by the use of blanking
plates above and below a door of a segment so as fo cut
off the air or gas flow from that segment. In FIGURES 2
and 3 a blanking plate 15 in the form of a slide correspond-
ing in shape to a segment 2 to give a close fit, is provided
with pairs of guides 20 welded to its underside to fit
round a support rail 21 welded at its ends to the hub
casing 6 and the outer casing 6A. The plate also slides
along upper and lower runners 22, 23 welded along the
division walls 3 of the segments. This sliding consiruc-
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tion enables the blanking plates to be located only a short
distance above and below the regenerative material 1.
The lower runners 23 are provided with slots 25 to

allow dust and dirt which has accumulated during oper- -

ation to fall clear so as not to impede sliding. of the
blankmg plates. - To the end of each blanking plate 15
is welded a plate 26, carrying a handle 24, to be bolted
on to brackets 27 welded to the outer casing A to effect
sedling of the slot 16 through which the blanking plate
is inserted. When the blanking plates are not in use

separate plates are bolted to the brackets 27 to seal the

slot 16.

FIGURES 6 and 7 show a second form of blanking
plate comprising-a damper 29 of segmental shape adapted
to rotate on- spindles 36 fixed on the hub casing 6 and
outer casing 6A, from a fully open position (as shown)
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allowing alimost completely unrestricted gas flow, to'a -

fully closed position, its rotation being arrested by stop
strips 31 welded to each side of the division platés 3.
Similarly two narrower- ségmental dampers 32 may

be -mounted -side by side to rotate on spindles 33 as

shown in FIGURES 8 and 9 and ‘to bear on'stop: strips
34 on the division plates and on each other (FIGURES 11
and 12) when in closed position.

Agairi two such dambpers 35 (FIGURE 10) may be
hinged along the division plates 3 to'lie along the plates
when in open positicn and to bear on a support bar 36
when in closed position (FIGURE 13}.

The bearing. edges of the: dainpers 29, 32, 35 and the
stops 31, 34 are provided with asbestos strips 37 (FIG-
URES 11, 12, and 13) to afford adequate ‘sealing, the
strips being secured by rivets 38.

The width of the door opening (seenat 28 in FIG-
URE"4) is preferably alifiost the full width of éach seg-
ment at the outer casing 6A 'to zllow the regenerative
material ‘to -bé insertéd as large. packs. . Thus, with the
sides of the door opening stayed from the division walls
by parallel stays 39 (FIGURE'5), the outermost pack
can be parallel-su:'{ed to fit the full width: between the

tays, and the innér packs.can be of dxmmls’nng width,
w1th tapering . sides, to fit between the convergmg walls
to the innérmost part of the seginént. ‘If necessary, to

keep individual packs to a weight permitting of ready .

handling, one pack may be super-imposed o another to
build up the axial dimension of the mass.

The door 7 (FIGURE 4) for each segment may be
hinged alongside the door opening, with hinged and sliding
wedging plates at the free sidé to be driven into wedging
sockets projecting at the side of ‘the door opening;.and
with hinge pins that also can be-driven at the hinge sides
of the doors, to bring-the inner-faces of the doors into
tight sealinig position all round the door openings, with
asbestos gaskets to complete the - seals. Alternatively,
lift-out doors may be used, with locking bars'to be screwed
up or driven to effect sealing.

What I claim is: :

1. A regenerative heat eAchanger comprising . a sta-
tionary cylindricdl casing -divided into segments, regen-
erative material in the said segments, a plarality of ducts
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at each end of the casing and rotatable with respect to the
segments; . an - access opening to each segment in the
periphery of the casing, a door to each said opening,
and miovable blanking-off plates for closing the ends of

-selected segment,  each said plate including means
extendmg to and operable from the exterior of said casing
for shifting its position to isolate that segment from the
rotatable ducts before the door to that segment is moved
to provide accessto the segment.

2. A regen\,ratlve heat exchanger comprising a sta-
tlonary casing divided into segments regeneratwe material
in the said segments, a plurality .of ducts at each end
of the casing and rotatable with respect to the segments,
an access  opening to:each segment in the penphery of
the casing, a door to each said opening, slots in the
periphery of the casing at:both ends of each segment and
outside of the aréa of said access openings; and slidable
blanking-off plates insertable through the slots of a selected
segment, each said plate including means extending to
and opPrable from the exterior of said casing for shifting
its position. to- isolate 'that segment from the rotatable
ducts before the door to that segment is moved to provide
access to the segment.

3. A heat-exchanger as:in claim. 2, comprising guiding
and sealing runnetrs within each- segment for engagement
by the slidable blanking-off plates.

4, A rcgeneratlve heat “exchanger comprising a sta-
txonary casinig divided into segments; regenérative mater’al
in the said segments, a plurality of ducts at each end of the
casing and Totatable with réspect to the segments, an
access opening to- each segment in the periphery of the

- casing, a door to each said _opening, slots ini the periphery
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of the casing at both ends of each segment and outside
of the area of said access openings, removable plates
sedling the said slots; -and -slidable blanking-off plates
insertable through the slots of a“selected segment, after
removal- of the said slot sealing plates; to isolate that
segment from the rotatable ducts before the door to that
segment is moved to- provide access.to the segment, each
blanking-off plate having attached thereto a'plate for seal-
1ng a slot through whlch the blankmg -off- plate is inserted.
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