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The present invention relates to improvements in heat 
exchanger apparatus of the rotary type, and particularly 
to a circumferential turndown seal adapted for rotary 
regenerative heat exchangers that utilize a flexible sector 
plate being held in contact with the end of the rotor to pre 
clude fluid flow through the space therebetween. 

In rotary regenerative heat exchange apparatus a cy 
lindrical rotor having sector shaped compartments carrying 
a mass of heat absorbent material is rotated alternately 
between spaced streams of a heating fluid and a fluid to be 
heated in order that heat from the heating fluid may be 
transferred to the fluid to be heated through the inter 
mediary of the heat absorbent mass. The rotor is sur 
rounded by a cylindrical housing having end or sector 
plates at opposite ends formed with spaced apertures 
between imperforate portions of sectorial configuration 
that provide for the independent flow of the fluids through 
the rotor. To prevent mingling of the heating fluid and 
the fluid to be heated, radial partitions of the rotor that 
form the Sectorial rotor compartments are usually pro 
vided with radial seals arranged to wipe against theim 
perforate portions of the sector plates. 

In U.S. application No. 56,732, now U.S. Patent No. 
3,100,014, a variation provided for a resilient end plate 
that is held in contact with the end of the rotor in order 
that the resilient end plate might flex to conform to the 
changing shape of the rotor as it distorts under changing 
thermal conditions. Certain fluid leakage around the 
ends of the resilient end plate and through the annular 
space that lies between the rotor shell and rotor housing 
has however defined a need beyond that of the scope of 
the original invention, and the chief object of this inven. 
tion therefore is to provide a sealing arrangement that co 
operates with a resilient end plate to more effectively pre 
clude fluid flow between the rotor and its surrounding 
housing. 
The invention will be better understood upon considera 

tion of the following detailed description of an illustrative 
embodiment thereof when read in conjunction with the 
accompanying drawings in which: 
FIGURE 1 is a sectional side elevation of a rotary re 

generative heat exchanger utilizing the principles of the 
invention. 
FIGURE 2 is a fragmentary view of an enlarged sec 

tion of FIGURE 1 as seen from line 2-2. 
FIGURE 3 is a fragmentary view on an enlarged scale 

of the upper circumferential sealing means as seen from 
line 3-3 of FIGURE 1, and 
FIGURE 4 is a fragentary view on an enlarged scale of 

the lower circumferential sealing means as seen from 
line 4-4 of FIGURE 1. 

In the drawing the numeral 10 designates a rotor having 
a cylindrical rotor shell 12 divided into sector-shaped 
compartments by radial partitions 14 that extend between 
a central rotor post 16 and the rotor shell. The rotor is 
rotated slowly about its axis by a motor and reduction 
gearing arrangement that is diagrammatically illustrated 
at 18. The rotor compartments are filled with a mass of 
regenerative heat exchange material in the form of spaced 
metallic plates or other material that first absorbs heat 
from hot gases entering the heat exchanger through a 
duct 24 from a boiler or other source of heat to be dis 
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charged after passing over the heat exchange element 
through an outlet duct 26 to which an induced draft fan 
(not illustrated) is connected. As the rotor turns slowly 
about its axis, the element that has been heated by the 
hot gases in duct 24 is moved into a stream of fluid to be 
heated that enters through duct 28. After passing over 
the elements and absorbing heat therefrom, the heated 
fluid is discharged through a duct 32 and directed to a 
boiler furnace or other point of use. 
A housing 34 enclosing the rotor shell 12 is provided 

at either end opposite ends of the rotor shell with upper 
and lower end or sector plates 36 and 38 which are 
apertured at 42 and 44 in circumferentially spaced loca 
tions to admit and discharge streams of heating fluid and 
the fluid to be heated that flow through the rotor. In 
order that the streams of heating fluid and the fluid to be 
heated may not commingle, T end plates 36 and 38 have 
imperforate portions 46 located between the openings that 
are at least equal to or somewhat greater in circumferen 
tial extent than one rotor compartment. The imperforate 
plate 46 cooperates with the radial sealing means to isolate 
a single sectorial compartment when it lies between the 
spaced fluid passageways. In order that the fluid streams 
may not by-pass the rotor and flow through the annular 
space 48 between the rotor and rotor housing, circum 
ferential seals are usually provided on the rotor shell 12 
to cooperate with the confronting face of the adjacent end 
plate to seal off the annular space 48 between the rotor 
shell and housing from the fluids flowing through the 
rotor. 
The development of a resilient sector plate 50 sus 

pended from the imperforate surface of the end or sector 
plates 36 and 38 into contact with the ends of the rotor 
has provided an improved sealing relationship under 
certain conditions. However, excess distortion tends to 
separate the sealing leaves 52 that comprise the plate 50 
and thus open a leakage path therebetween which permits 
the flow of fluid between the rotor compartments and the 
annular plenum chamber 48. This invention is therefore 
directed to a circumferential sealing arrangement that co 
operates with a resilient sector plate to preclude fluid 
leakage throughout a wide range of temperature variation 
and rotor deformation. 

In accordance with the invention an annular sealing 
flange 54 is secured to each end of the rotor shell 12 to 
provide in effect a radial extension for the plane surface 
formed by the end edge of the radial partitions 14 and 
the surrounding rotor shell. Annular wearing shoes 56 
and 57 are positioned at opposite ends of the rotor hous 
ing radially outward from each sealing flange 54 to pro 
vide a mating member for the sealing flange that co 
operates therewith to bridge the end edges of the plenum 
chamber to preclude the flow of fluid therethrough. 
The sealing flange 54 is formed of steel or other hard 

material while the wearing shoes 56 and 57 are formed 
of a relatively soft material that will abrade from contact 
with the hard sealing flange to form a sealing surface 
therebetween that readily conforms to the relative defor 
mation of the rotor and rotor housing throughout a wide 
range of temperature variation. 
The wearing shoes are extended axially from each end 

plate to a point beyond the axially adjacent edge of the 
rotor to insure a continuous contact between the sealing 
flange and wearing shoe through temperature conditions 
that bring about substantial distortion of the rotor. Each 
wearing shoe is also formed with an annular inlet surface 
60 that confronts the radial outer edge of each sealing 
flange 54 when the rotor is in a non-operating or cold 
condition. 
As the rotor is placed in operation and the 'hot' end 

adjacent the inlet for the hot gas expands outward and 
turns downward, the wearing shoes 56 and 57 are abraded 
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from contact with the sealing flanges 54 to provide a 
particular sealing relationship therebetween for every 
temperature condition encountered during normal opera 
tion of the heat exchanger. 
The sealing leaves 52 slidably abut the wearing shoes 

56 and 57 at their radially outer ends to permit lateral 
flexing thereof without permitting the opening of a sig 
nificant leakage path therebetween. Thus as the rotor 
"turns down' due to excessive heating at the end of the 
rotor that lies adjacent the inlet for the hot gas, the seal 
ing leaves 52 adjacent thereto will expand to follow the 
movement of the rotor while the sealing leaves 52 at the 
opposite end of the rotor will be compressed to conform 
to the rotor distortion and thus provide a continuous seal 
ing relationship at both ends of the rotor. Simultaneous 
with the shifting of the sealing leaves the sealing flange 
will change its position with respect to the sealing shoe 
so that optimum sealing conditions will obtain for any 
temperature condition within predetermined limits. 

While this invention has been described with reference 
to the embodiment illustrated in the drawing, it is evident 
that various changes may be made without departing from 
the spirit of the invention, and it is intended that all 
matter contained in the above description or shown in 
the accompanying drawing shall be interpreted as illus 
trative and not in a limiting sense. 
We claim: 
1. Rotary regenerative heat exchange apparatus having 

a rotor including a cylindrical rotor shell joined to a 
rotor post by radial partitions to form a series of sectorial 
compartments that carry a mass of regenerative heat ex 
change material, a housing surrounding the rotor pro 
vided at opposite ends of the rotor with end plates having 
imperforate portions located between circumferentially 
Spaced apertures that direct a heating fluid and a fluid to 
be heated to and through the regenerative heat exchange 
material carried by the rotor, sealing means between ends 
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4. 
of the rotor and the rotor housing adapted to restrict fluid 
flow to the spaced apertures of the rotor comprising a re 
silient sector plate substantially coextensive with the im 
perforate portion of each end plate extending axially there 
from into sealing relation with the adjacent end of the 
rotor, an annular wearing member carried by the rotor 
housing lying radially between the resilient sector plate 
and the rotor housing, and a rigid annular sealing flange 
extending radially outward from the end edge of the rotor 
into sealing relationship with said wearing member where 
by movement of said rotor will cause the sealing flange to 
abrade the adjacent surface of the wearing member to 
provide a sealing surface therebetween. 

2. Rotary regenerative heat exchange apparatus as 
defined in claim 1 wherein said resilient sector plate com 
prises a plurality of lapped radial leaves having an axially 
spaced flange thereof secured to the imperforate portion 
of the adjacent end plate. 

3. Rotary regenerative heat exchange apparatus as de 
fined in claim 1 wherein the wearing members extend 
axially a distance that insures contact between the seal 
ing flange and wearing members throughout a prede 
termined range of relative axial distortion. 
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