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This invention relates to heat exchangers of
the class comprising heat accumulators adapted
to absorb heat from a stream of relatively warmer
fluid and to transfer heat to a stream of rela-
tively cooler fluid, and means operating continu-
ously or intermittently for progressively alter-
nating the exposure of the accumulators to the
respective fluids. Heat exchangers of this class
are, in this specification and claims, designated
as accumulator heat exchangers. The heat ac-
cumulators in such heat exchangers are usually
in the form of a bank of heat-transfer elements
having fluid passages through the elements from
one end of the bank to the other, and such pas-
sages are sealed one from another so that differ-
ent streams of fluid may pass through different
groups of passages simultaneously without being
commingled.

Accumulator heat exchangers according to this
invention may be used, for example, for preheat-
ing air by means of hot waste gas. }

Accumulator heat exchangers in common use,
such as those of the Ljungstrom or rotating drum
type, effect the heating and cooling alternation
by the rotation of a suitably partitioned drum
containing the heat transfer elements. When
considerable pressure difference exists between
the two gas streams the rotating drum type of
heat exchanger presents difficulties in sealing,
these difficulties being accentuated with time by
the greater wear of the sealing means on the out-
side of the drum, and the lesser wear of the seal-
ing means about the center,

This is a division of our joint application Serial
No. 763,054, now sole Patent No. 2,578,945 in
which there is described and claimed a heat ex-
changer that is the invention of one of ‘us in
which the fluid passages through the heat ac-
cumulator are progressively and alternately ex-
posed to the respective fluids by the provision
of valves or shutters, adapted to sweep in coordi-
nation the respective end faces of the accumu-
lator. The fluid passages are defined by parti-
tion walls that terminate in planes to form flat
contact faces and each shutter is in rubbing con-
tact with one of these faces over an extended
annular area bresented by the contiguous rub-
bing or sealing face of the shutter. Each shutter
has a central passage or space for the flow of a
fluid and separate spaces traversed by the re-
spective fluids outside of the accumulator; it
thus provides a moving boundary seal between
groups of fluid passages brought into registry
with the separated spaces by the moving shut-
ters. Such shutters. make it possible to operate
at higher pressure differences between the two
fluid streams than in prior accumulator heat
exchanger constructions because the differential
pressure may act to urge the shutter against the
contact face of the accumulator, thereby improv-
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ing the sealing action as the pressure difference
increases.

In specific embodiments according to the said
parent application shown in Figs. 1-68 thereof,
which are also theé sole invention of one of us,
the bank of elements is in the form of a drum
and the shutters are in the form of rings that
are capable of rotation about their own axes
upon the occurrence of relative rotary motion
between the shutter and the accumulator drum:
hence, ‘as the shutters sweep the contact faces,
each shutter effects a creeping rotation about
its own axis and over a period of time every
point on the sealing face of the shutter rubs
against every point on the corresponding contact
face of the drum, thereby achieving a grinding-in
action and resulting in more uniform wear. .

The shutter rings in those specific embodi-
ments may be movably mounted in chambers
between the end contact faces of a stationary
accumulator and stationary caps provided at the
ends of the heat exchanger that have flat inter-
nal faces parallel to the contact faces of the ac-
cumulator, each shutter ring being provided with
a telescoping part that rubs against the said
internal-face; such caps may have central ports
communicating with the inside of the corre-
sponding shutter ring for the passage of the
first fluld and additional ports toward their pe-
ripheriesfor the passage of the second fluid. 'The
central port in the cap is always in communica-
tion with the passage through the shutter ring,
and this is effected by making the diameter of
the ring more than half of the diameter of the
drum. ‘This in turn' makes it impracticable to

. pass the second fluid through the central part of

the accumulator drum, and a central cylindrical
dead space is provided within the accumulator
that does not contain heat transfer elements and
is traversed by neither fluid.- When such an ar-
rangement is used for supplying fluids to the
spaces within and outside of the shutter -rings a
somewhat restricted central port is usually em-
ployed to avoid an unduly large dead space at
the center of the accumulator drum; at high
rates of fluid flow this presents reSIStance to fluid
flow.

- According to the present invention, which is
an improvement over the heat exchanger accord-
ing to the said sole invention and advantageously
incorporates shutters in accordance with the said
sole invention, the fluid inlet and outlet arrange-
ments at each end of the heat exchanger are
modified so that the casing wall of the duct for
the passage of the first fluid, which is to pass
through the shutters, and which casing wall sep-
arates that fluid from the passageway for the
second fluid at the same end of the heat ex-
changer, terminates in close proximity to the
corresponding end contact face of the accumu-
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lator or bank-of heat transfer elements; the shut-
ter being mounted on the said duct at its port

adjacent to the end contact face of the accumus-

lator. . .
This improvement materially simplifies the ar-

rangement of the shutters; permits the-use-of’

a duct for the first fluid that islarger in diameter;

e. g., equal to that of the shutter; and permits-the-

ducts for both fluids to be streamlined and to ap-
proach the heat accumulator in & substantially.
axial direction, thereby reducing turbulénce:and:
fluid friction and the consequent pressure drops;
and it permits the central hollow dead space in

the accumulator drum to be made as small-as-

possible, e. g., eliminated entirely. Other ad-

vantages, such as a simplification ‘of .the driving-

mechanism and shaft sealing arrangements;: will
be- apparent from' the: following: description.

By the arrangement: according to: the:instant:

invention the duct for the first-fluid, at the ‘port
of which the shutter ring is mounted, may be
substantially of the same diameter throughout
as the'port and the shutter ring, the external di-
ameter: of the latter being approximately: equal
to orslightly greater than theradial extent of the:
bank of heat transfer elements. These elements
may occupy all of the space within the cylindri--
cal outline of the heat accumulator drum or may
occupy only an annular space between the outer.
cylindrical wall of the accumulator and-a hollow
central eylindrical drum. In the" former. ar=
rangement -the external diameter of the shutter:
is:substantially equal to or slightly greater: than
half the diameter of the heat accumulator drum;
in the latter srrangement it is-equal to:or. slightly.
greater than the half of the:difference- between
the diameters-of the outer wall drum-and the cen-
tral hollow drum. The former arrangement: is:
ih some cases preferable as the amount’ of:un=-
used space around the axis of the: drum. is:re=
dilced to a considerable-extent while neverthe-
less-insuring that the termini of all of the -pas--
sages® through' the accumulator drum are ades
quately swept by the shutterduring relative move-
ment between the shutter and the drum: How-
ever; in certain cases the latter arrangement-is
preférred for constructional reasons. The two:
types- will be illustrated-in connection with two
specific embodiments of .the invention.

In one preferred embodiment according to the
invention, the ducts for the passage-of ‘the-fluld
tHat' is to pass through the shutters are in the
form of ‘stationary cylindrical tubes having their.
common axis parallel to that of the heat accumu--
1ator drum and heing substantially tangent to-the:
exterior of the-drum. Sweeping-of the:bank:of:
heat: transfer elements: is' achieved. by rotating:
the dfum about its central axis through any suits
able-drive; such as a toothed wheel engaging &
peripheral gear-rack on the outside-of ‘the: drum,
and the shutters are maintained i stationary
locations.

In- another  embodiment of the present inven-
tion: the said ducts are’ arranged.so: that their
common axis; at the ends'remote:from the:drum,
is in lihe with the central axis of'the drum, and:
the parts of ‘the ducts that approach the drum-:
are bent laterally so that, where they meet the:
drum, they become tangentto the-exterior:of the:
drum as in the previous embodiment. The ducts
are so shaped as to present the minimum restric-
tion to  flow of fluid. Sweeping of the bank. of:
elements is' achieved by rotation of the ducts:
about the central axis of the drum by means of
toothed wheels engaging gear racks. carrying the
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ends: of the. respective:
maintained stationary.

It is clear that, in either embodiment of the in-
vention, the outside drive obviates the necessity
of having any internal driving mechanism, thus
enabling: further use-to be made of the space
around the- axis: of ‘the drum.

The.invention-is illustrated in the accompany-
ing drawings forming a part of this specification,
wherein:

Fig, 1 is-a longitudinal sectional view of a heat
exchanger- sccording to one embodiment of the
invention; )

Fig, 2.is a transverse sectional view, taken on
line 2—2 of Fig. 1;

Figs. 3.and 4.are fragmentary cross-sectional
views- corresponding. to - Fig. 2 showing modified
forms.of  heat transfer elements in the accumu-
lator; and.

Fig, 5 is.a longitudinal sectional view of a heat
exchanger according to another embodiment.

Referring. to the drawings.in detail, and par-
ticularly:to Figs. 1.and 2, 21 is the heat accumu-
lator drum, formed-of a metal cylindrical shell
rotatably mounted within a casing 28 by means
of rollers.29, and provided with a peripheral gear
rack 30, The. drum may have flanges 27a and
27b at the-ends. A.spur gear 31, mounted on .a
shaft 34a. journalled. in the casing, engages the
gear rack and rotates the drum upon being driven
continuously- or intermittently by any source of
power, not:shown. The:drum carries-a bank. of
heat-transfer elements 32, disposed about the
drum-axis. These heat-transfer elements provide
separated passages. - through the bank, coaxial.
with the axis of the drum or substantially so and
open at the -ends: of the drum. The walls 2 of
these passages -terminate: in planes to form flat
end contact faces 5a-and $b. The passages may
take any desired form and the heat-transfer ele-
ments may be:of. any. type known per se. The
heat-transfer elements may be arranged in parti-
tioned seetors of the bank.and may be made of ce-
ramie material but preferably are of metal. The
passages may be packed with heat absorbing.ma-
terial-in the form, for-example; of fine wires, wire
mesh,  grains, pellets; hollow: cylindrical pieces,
beads, or rings, or of any other sultable kind.
Alternatively, the individual passages may be
suitably sized so that their walls constitute an
effective and suitably proportioned heat-transfer
packing. In the form shown in Fig. 2 the pas-
sages’ are honeycombed, while-in the modifica~
tion shown in Fig. 3 they are-formed of radial
partitions 2a with corrugated inserts 2b subdivid-
ing- each sector into smaller passages 4a. AS
shown in Fig. 4, radial partitions 2c¢ with seg-
mental partitions 2d. forming passages 4b may
also be used. The:specific-types of heat-trans-

ducts, the-drum being

60»’1 fer:elements and their-arrangement form no part

of: this invention.

A pair of low-pressure stationary duects 23 and
34 of large diameter are fixed to opposite sides
of the-casing 28; sealing the latter against the
Flanges 233a and: 34c of the ducts are
situated.in close proximity to the movable annu~
lar.end flanges-2Ta: and 2Tb of the drum and pre-
vent' or: minimize the flow of fluid between the
casing and.the drum. Outlet and inlet ports 35
and 35 permit the inflow and discharge of low
pressure fluid.

High pressure stationary ducts 37 and 28 are
provided within and eccentric to the ducts 83 and
34, respectively. These ducts have a common axis
eccentric-to. the axis' of the accumulator: drum.
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and terminate in close proximity to the contact
faces of the drum opposite the termini of the
same partial group of passages 4. The ducts have
laterally widened parts 37c and 88c near their
ends, carrying short cylindrical flanges 37¢ and
38c with diameters larger than that of the ducts
and forming port sections adjacent to the drum.
These flanges provide recesses containing shutter
rings 38. These rings have radial sealing flanges
39¢ with flat faces directed to the accumulator
drum to form sealing faces in rubbing engage-
ment with the end contact faces 5a and 5b of the
accumulator drum, and cylindrical walls 39b ex-
tending away from the drum in telescoping rela-
tion to the duets. The shutter rings are mount-
ed in spiders 40 which have hubs 4%¢ and are
pivotally supported by means of studs 41 from 2
support structure including spiders 42 or similar
apertured frames fixed within the ducts 37 and 33.
The shutter rings 39 are urged against the end
contact faces 5a and 5b by fiuid pressure on the
radially inwardly directed sealing flanges 39¢, this
sealing pressure being greater as the pressure dif-
ference between the high pressure and the low
pressure fluids increases. Spring as illustrated in
the said parent application may, of course, also be
used to urge the shutter rings against the drum.
Fluid flowing through the ducts 3T and 38 is pre-
vented from passing outside of the shutter rings
39 into the ducts 33 and 34 and into that part
of the accumulator not covered for the time heing
by the ducts 37 and 38 by sealing labyrinths 43
or other sealing means. The enlargement at the
duct port may be provided with a second cylindri-
cal flange 37b, spaced inwardly from and concen-
tric with the flange 37a, to provide an interven-
ing annular space for receiving the cylindrical
wall 390 of the shutter ring; double labyrinth
seals located both on the inner and outer sides of
the wall 390 may thereby be provided, as shown,
although a single labyrinth, shown at the enlarge-
© ment 38¢c, may be used when lower pressure dif-
ference prevails. The ducts 37 and 238, in the
ports of which the shutter rings 38 are mounted,
are each of substantially the same diameter
throughout as the passage through the shutter
rings 39; the external diameter of these rings is
approximately equal to or slightly greater than
half of the diameter of the accumulator drum.
The shutter rings thus surround the adjacent
termini of the said partial group of passages 4
and the sealing faces of the flanges 39a, being of
appreciable: width as shown, effectively isolate
the said partial group of passages 4 from the re-
mainder of said passages.

In operating the heat exchanger the high pres-
sure or first fluid may be introduced through the
duct 37 and discharged through the duct 28,
whilst the low pressure or second fluid may be
flowed countercurrently to the former, being in-
troduced at 86 and discharged at 385. Concur-
rent flow is, however, possible by feeding the low
pressure fluid at 36 and discharging it at 86. By
rotating the shaft 3la the drum 27 is rotated.

causing the shutters 39 to sweep the end contact |

faces and vary the partial group of passages surs
rounded. The shutter rings rotate about their
own axes during such sweeping action. High
pressure fluid therefore flows through a variable
partial group of passages sealed off by the shut-
ters and low pressure fluid fows through the vayi-
able remainder of the passages. Since the shut-
ter ring 39 has a diameter approximately half of
the diameter of the accumulator drum, less than
half of the passages through the drum are sealed
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off by the shutter ring, resulting in unequal ex-
posure of the heat-transfer elements to the two
fluids. Since the high pressure fluid is passed
through the shutters, this arrangement provides
a shorter residence time for the fuid under high
pressure, assuming flow of equal volumes. The
higher pressure, however, reduces the volume of
the high pressure gas, tending to equalize the
residence time.

It is evident that the heat exchanger, sside from
providing an effective seal between the groups of
passages through the heat accumulator traversed
by the two fluids, permitting operation at moder-
ately high pressure differences between the two
fluids, considerably simplifies the arrangement at
the ends of the accumulator drum and provides a
labyrinth seal to reduce leakage of fluid.. The
axial approach of the fluids to the accumulator
through relatively large diameter ducts, without
constrictions, materially reduce pressure losses.
Further, the driving arrangement has the advan-
tage that the only running seal required is at the
place where the shaft 3{a emerges from the cas-
ing 28.

In the embodiment shown in Fig. 5 the heat ac-
curnulator is mounted in a stationary cylindrical
shell 44 having a smaller hollow central drum 45.
The annular space between the drums 44 and 45 is
filled with heat-transfer elements 48 provided
with walls 2 to form axial passages as described
for -the previous embodiment. A pair of station-
ary outer ducts 47 and 48 are fixed to the ends
of the shell 44, arranged so that their ends remote
from the accumulator are curved away from the
cenfral axis of the shell. High pressure station-
ary ducts 49 and 50 are provided coaxially with
the axis of the shell 44, extending through the
outer wall of the ducts 47 and 48 in a manner
shown in Fig. 1. A pair of rotatable ducts 51 and
52 have their ends remote from the drum con-
nected to the ends of the ducts 48 and 59 by means
of sealing flanges 58 and 53¢ for rotation about
the central axis of the drum. The other ends of
the rotatable ducts extend laterally outwardly and

. their ends near the accumulator are substantially

tangent to the drum 44 and terminate in close
broximity to the end contact faces of the ac-
cumulator. These ends have annular .rings 54
and 53 with gear teeth 56 which mesh with spur

- gears 571. By turning the spur gears in syn-

chronism the ducts 51 and 52 may bhe rotated to
cause their ends nearer the accumulator to sweep
the latter, these ends heing thereby relatively
fixed to be always opposite the termini of the

- same partial group of passages through the ac-

cumulator. )

The ports of the duets 51 and §2 are enlarged
as shown at 8le and 52a to provide short cy-
lindrical port sections of increased diameter.
These port sections provide annular spaces con-
taining the shutter rings 58 constructed and
mounted as described for Pig. 1. 'These rings
have their flat sealing faces in rubbing engsge-
ment with the end contact faces of the accumu-
lator and are rotatably supported by means of
spiders 89 fixed to the rings, studs 8%, and per-
forated supports 81 fixed in the rotatable ducts
81 and 52. Fluid flowing through the ducts 5l
and 52 is prevented from passing outside of the

.- shutter rings by sealing labyrinths 62.

The ducts 49, 50, 51 and §2 are so shaped as
to present 2 minimum of chstruction to the flow
of fluid. Sweeping of the bank of heat-transfer
elements is achieved by applyving power to the
gears 51, causing rotation of the annular racks
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or gear Tings 54 -and 55, thereby swinging the
crank-like ducts 51 and 52. For countercurrent
flow, the fluid -at higher pressure is fed in
through duct 49 and discharged through duet 59,
while the lower pressure fluid is introduced
through duct 41 and withdrawn through duct
48. The resulting coaction between the shutter
ring and the heat accumulator or bank-of heat
transfer elements is the same as that deseribed
for Fig. 1, except that the shutters are moved
eccentrically and the heat accumulabor is sta-
tionary. It will be noted that the internal di-
ameters of the ducts 49, 59, 51 and 52 are all
substantially the same, this being equal to the
radial distance between the drums 44 and 45,
whereby the ducts are streamlined for minimum
opposition to the flow of the fluid, and the area of
the end face of the accumulator hank sealed off
by the shutter ring is again less than half of
the total annular area between these drums;
however, the ratio of the number of passages
sealed off by the shutter to the total number of
passages in the drum is somewhat higher in
this embodiment and it is possible to select the
value of this ratio by a choice of diameter for
the inner drum. The general observations previ-
ously made for Fig. 1 are also applicable to this
embodiment, except that the drum 45 imposes a
small dead space.

A further advantage of the construction ac-
cording to both embodiments resides in the elim-
ination of internal driving mechanisms, thereby
enabling other use to be made of the space near
the -axis of the drum at the ends of the heat
exchanger.

We claim as our invention:

1. An accumulator heat exchanger compris-
ing: a heat accumulator having a bank of heat-
transfer elements mounted in a drum, said drum
having a plurality of longitudinal partitions pro-
viding a plurality of separate fluid passages, the
ends of said partitions terminating in planes at
the ends of the drum to form end contact faces;
a first pair of ducts at opposite ends of the drum
having ports located eccentrically to the axis of
the drum and in close proximity to said contact
faces, said ports being smaller in area than said
end faces and being fixed relatively to each
other, said ports and drum being relatively mov-
able; a shutter at each port having an annular
sealing face in engagement with the adjoining
contact face of the drum, said shutters being
mounted at locations fixed relatively to the axes
of said poris but movable along said axes to
surround the termini of the same partial group
of said passages, each shutter having an open-
ing within said annular sealing face providing
communication between said group of passages
and the respective duct; a second pair of ducts
at opposite ends of the drum in communication
with fluid passages other than those of said
partial group; and means for effecting relative
movement between said drum and said ports of
the first pair of ducts to effect a coordinated
sweeping movement of said contact faces by said
shutters and thereby vary the said partial group
of passages.

2. The heat exchanger according to claim 1
wherein the said ducts and the ports are sta-
tionary and the accumulator drum is mounted
for rotation about the central axis thereof to
bring successive groups of fluid passages into
registry with said shutters.

3. The heat exchanger according to claim 1
wherein said accumulator is stationary and the
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ducts of said first pair are mounted for rotation
about the central axis of the accumulator and
extend laterally from said axis toward the ac-
cumulator to bring successive groups of fluid
passages into registry with said shutters.

4, The heat exchanger according to claim 1
wherein said shutters are mounted telescopically
with respect to the ducts of said flrst pair and
labyrinth seals are provided between the shut-
ters and the respective ducts.

5. The heat exchanger according to claim 1
wherein said shutters are rings mounted for ro-
tation with respect to the ducts of said first pair.

6. The heat exchanger according to claim 1
wherein each shutter is circuiar and is secured
to the adjacent duct of the first pair by a sup-
port fixed within by the said adjacent duct and
pivotally connected to the shutter at the cen-
tral axis of the shutter.

7. The heat exchanger according to claim 1
wherein the inside diameters of the ducts of said
first pair are substantially uniform and substan-
tially equal to the diameter of said opening in
the shutter, said ducts being enlarged at the said
ports and the shutters extending telescopically
into said enlarged portions.

8. An accumulator heat exchanger compris-
ing: a heat accumulator having a plurality of
longitudinal partitions providing separate longi-
tudinal fuid passages, the ends of said partitions
terminating in planes at the ends of the ac-
cumulator to form end contact faces, said end
contact faces being circular in outline; a first
pair of ducts of smaller dizmeter than said end
contact faces at opposite ends of the accumulator
having their ports disposed eccentrically with re-
spect to the said end contact faces and near to
said faces; 'a shutter movably mounted in each
of said ports, each shutter having a flat, annular
sealing face in rubbing engagement with its re-
spective end contact face and surrcunding the
termini of a selected partial group of said pas-
sages, said ports being disposed to place them
into communication with opposite ends of the
same partial group of selected passages; a second
duct arranged to provide flow communication to
portions of said end contact faces not covered
by the said shutters, the heat accumulator and
the first pair of ducts being relatively movable so
as to effect a coordinated sweeping of said end
faces by said shutters.

9. As a subcombination,-a sealing arrangement
for conducting a fluid through a duct to or from
a selected variable partial group of passages ex-
tending through a heat accumulator that has a
flat end contact face in which said passages have
openings, comprising: a tubular duct having near
one end thereof g lateraily widened part and,
beyond the widened part, a short cylindrieal
flange substantially concentric to the duct with
a diameter slightly larger than that of the duct
to provide a port section; and a shutter ring tele-
scopically movably mounted within said port sec-
tion in seailng relation to said flange having a
flat, annular sealing face beyond the end of said
port section adapted for rubbing contact with
said contact face of the heat accumulator to sur-
round the termini of a selected partial group of
said passages, said shutter having a central open-
ing to place the said selected group of passages
into communication with said duect:

10. In combination with the sealing arrange-
ment to claim 9, a labyrinth seal between said
shutter ring and said cylindrical flange.

11. As a subcombination, a sealing arrange-
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ment for conducting a fluid through a duct to
or from a selected variable partial group of pas-
sages extending through a heat accumulator that
has a flat end contact face in which said passages
have openings, comprising: a tubular duct hav-
ing near one end thereof a cylindrical port sec-
tion; and a shutter ring having a cylindrical
sealing wall extending telescopically within said
port section in sealing relation and axially mov-
able relatively thereto and having an annular
sealing flange extending radially inwardly from
said sealing wall, the outer face of said sealing
flange being flat and disposed beyond the end of
said port section to form a sealing face adapted

for rubbing contact with said contact face of ;

the heat accumulator to surround the termini of
a selected partial group of said passages, said
shutter having a central opening to place said se-
lected group of passages into communication with
said duct.

12. As a subcombination, a sealing arrange-
ment for-conducting a fluid through a duct.to or
from a selected variable partial group of pas-
sages extending through a heat accumulator that
has a filat end contact face in which said pas-
sages have openings, comprising: a tubular duct
having near one end thereof a laterally widened
part and, beyond the widened part, a short first
cylindrical flange with a diameter larger than that
of the duct to provide a port section; a short
second cylindrical flange located concentrically
within and in spaced relation to said first flange
extending beyond said widened part; a shutter
ring having a cylindrical sealing wall telescopical-
1y mounted between said first and second flanges
and having a flat annular sealing face beyond the
end of said port section adapted for rubbing con-
tact with said contact face of the heat accumu-
lator to surround the termini of a selected partial
group of said passages, said shutter having a
central opening to place the said selected group
of passages into communication with said duct;
and labyrinth seals between said cylindrical seal-
ing wall of the shutter and each of said cylindri-
cal flanges.

13. As a subcombination, a sealinhg arrange-
ment for conducting a fluid through a duct to
or from a selected variable partial group of pas-
sages extending through a heat accumulator that
has a fiat end contact face in which said pas-
sages have openings, comprising: a tubular duct
having near one end thereof a cylindrical port
section; a shutter ring telescopically mounted in
sealing relation with respect to said port sec-
tion having a flat annular sealing face beyond
the end of said port section adapted for rubbing
contact with said contact face of the heat ac-
cumulator to surround the termini of a selected
partial group of said passages, said shutter hav-
ing a central opening to place said selected group
of passages into communication with said duct;
a, framework in said duct providing a support
structure substantially at said port section; and
means pivotally supporting said shutter ring from
said support structure for rotation about the axis
thereof.

14. An accumulator heat exchanger compris-
ing: a heat accumulator having a bank of heat-
transfer elements mounted in a drum, said drum
having a plurality of longitudinal partitions pro-
viding a plurality of separate fluid passages, the
ends of said partitions terminating in planes at
the ends of the drum to form end contact faces,
said drum being mounted for rotation about the
central axis thereof; a first pair of cylindrical
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ducts having a common axis parallel to and ec~
centric with respect to that of the heat accumu-
lator drum, said ducts having stationary ports in
close proximity to said contact faces, so as to be
opposite the termini of the same partial group of
said passages; a shutter ring telescopically and
sealingly secured to each duct at the port thereof,
each shutter having an annular sealing face in
engagement with the adjoining contact face of
the drum and surrounding the adjacent termini
of said partial group of passages and having,
further, an opening within said annular sealing
face providing communication between said
group of passages and the respective duct; a
second pair of ducts surrounding said ducts of
the first pair at the opposite ends of the drum in
communication with fluid passages other than
those of said partial group; and means for rotat-
ing said drum for effecting relative sweeping
movement between said shutters and said contact
faces and thereby vary the said partial group of
passages, .

15. The heat exchanger according to claim 14
wherein said heat transfer elements extend sub-
stantially throughout the cross-sectional area of
the drum and the diameter of said shutter ring is
substantially equal to half the diameter of the
drum.

16. An accumulator heat exchanger compris-
ing: a cylindrical outer casing; a heat accumula-
tor mounted for rotation within said casing about
the central axis of the drum having z bank of
heat-transfer elements mounted in a drum, said
drum. having a plurality of longitudinal parti-
tions providing a plurality of separate fluid pas-
sages, the ends of said partitions terminating in
planes at the ends of the drum to form end con-
tact faces; a first pair of cylindrieal ducts having
a common axis parallel to and eccentric with re-
spect to that of the heat accumulator drum, said
ducts having stationary ports in close proximity
to said contact faces, so as to be opposite the
termini of the same partial group of said pas-

" sages; a shutter ring telescopically and sealingly
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secured to each duct at the port thereof, each
shutter having an annular sealing face in en-
gagement with the adjoining contact face of the
drum and surrounding the adjacent termini of
said partial group of passages and having, fur-
ther, and opening within said annular sealing
face providing communication between said group
of passages and the respective duct; a second pair
of ducts surrounding said ducts of the first pair
at the opposite ends of the drum sealed to said
outer casing and in communication with fluid
passages other than those of said partial group;
and means for rotating said drum for efiecting
relative sweeping movement between said shut-
ters and said contact faces and thereby vary the
said partial group of passages comprising a pe-
ripheral gear rack on the outside of the drum and
a gear meshing therewith and located within the
outer casing. .
RICHARD RIGBY.
JOHN C. 8. WHITE.
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