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The present invention” relates 'to the construction of a
regeneratlve by-product coke oven. battery of the. type
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comprising, horizontally elongated coking chambers ex- -

tending transversely of the battéry and alternating with
heating walls each of ‘which includes a horizontal row of
vertical- heating flues, and regenerator chambers below
the ™ coking - chambers and’ heating walls and “extending
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transversely of the battery, and ¢haracterized by the con- -

nection of the upper ends of a plurality of said flues in
edach heating wall to an upper hotizontal channel or bus
flue in said ‘wall, and the conhection -of the lower ends
of 'the heating flues in -each- heating . wall to the upper
edges of associated regenerator chambers, and . tg the
connection of the lower edge of each regenerator cham-
bér to a subjacent sole channel by a port opening. or
passage. Coké oven batteries of the above  mentioned
type are now used in the production: of metallurgical
coke and have been for many years past.

In coke ovens of the type described above .and par-
ticularly in so-called two-divided coke ovens wherein a
pair of isolated elongated horizontal sole .channels- are
provided for 1ntroducmg and removing hot gases from
the regenerator, there is .a tendency for the gas to un-
equally distribute itself in. the -regenerator passages -or
chambers which are in communication  with - the- sole
channels, and . therefore -to. be unequally : distributed- in
the heating flues. This tendency to unequal distribution
is due to an appreciable variation in the air or gas pres-
sure in the sole channels along.the length of ‘the latter
as a result of the variations in linear. velocity of flow
in the channel at different points along.its. length..

There have been many attempts to obviate and elimi-
nate the unequal distribution of air or gas in.the - re-
genérator passages and .in. the flues.. However,. nene of
the .prior attempts has been entirely satisfactory since
they. are impractical economically or do.not. .give .an
entirely satisfactory distribution.

It is therefore ome object of the. present invention to
provide improved means for controlling the distribution
of combustion agents .through coke:oven. regenerators.
and heating. flues to. thereby closely  approximate ‘the
heating action referred to as “uniform heating.”

Another .object of the present invention is to provids
new and improved means for controlling the distribution
of combustion agents' flowing. through: coke oven regen-
erators and heating flues which yields substantially uni-
form heating of the coke oven regardless of direction
of flow of the combustion agents through. the heating
flues. :

A further object of the presént invention is the pro-
vision of valve means associated with.each of a.number
of ports disposed along the length of the sole. channels,

which valves -are selectively respomsive to- the-flow -of

gaseous fluid through said ports. to throttle said flow so
as. to. provide for uniform flow through said -regenerator
passages regardless. of:the -direction of flow- therethrough:.
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Yet another object of the present invention is' the! pro-
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vision-of valve means for proportionally throttling the
flow of gaseous. fluid through regenerator passages  in
order to-achieve uniform flow regardless of the direction
thereof, which valves are removably positionable in as-
sociation with the reégenerator passages whereby to fa-
cilitate ‘the adjustment thereof in order to achieve said
uniform’ flow.

A still further object of the present invention is the
provision “of valve means of the type hereinbefore men-
tioned" which comprise an apertured plate and two flaps
which alternately overlie different portions of the aper-
ture in the plate to reduce the opening therein when a
gaseous fluid flows through said aperture in one direction
and in the opposite direction. ’

The above and other objects; characteristics and fe'x—
tiires of the present ‘invention will be more fully under-
stood from the following description taken in connection
with the accompanying 111ustrat1ve drawmgs

In the drawmgs

Fig. 1 is a fragmentary transverse sectional view of a
coke oven battery embodying the present inventioh;

" Fig.2 i8'a view similar to Fig. 1 illustrating on a larger
scale some of the salient features of the present invéntion;

Fig. 3 is a sectional view taken -along the line 3—3 of
Fig. 2;

_Fig. 4 is a perspective view of one form of valve means
embodymo the present invention;

Fig. 5'is a perspective view of another form of valve
means, embodymg the present invention;

Fig. 6 is a perspective view of a further modification
of a valve means embodying the present invention;

Fig. 7 is a view similar to Fig. 2 illustrating another
modification of the present invention;

Fig. 8 illustrates the conditicn of the valve means. as-
sociated with the structure shown in Fig. 7 when air or
iean. gas is flowing. through said valve means into the
regenerator; and

Fig. 9 illustrates the condition of the valve means
shown in Fig. 8 when waste gas is flowing in the opposite
direction:

Referring now to the drawings in.detail, Fig. 1 illus-
trates a.coke oven battery generally -designated by the
reference numeral 10. This coke oven battery -is of the
“two-divided type” although my invention: is not neces-
sarily - limited to this type of battery. The battery 10
comprises a supporting deck 12 which is preferably made
of.concrete and may or may not form the roof of a
conventional basement space 14. Deck 12 provides-a
support means for the coke oven brickwork which- forms
an-upper -story or section 16 and a lower story or section
18 which merge into an intermediate horizontal masonry
layer 20.. The upper story or section 16 of the battery
comprises ‘horizontally elongated coking chambers (not
shown) alternating with heating walls 22. Extending
between each two adjacent heating walls 22 are a plural-
ity of flue division walls 24 which divide the upper story
or.section 16 into a plurality of flues 26." In a two-
divided- oven of .the type shown herein all of the flues
26 -are in communication with an upper horizontal chan-
nel or bus flue 28 which is preferably of a varying cross
section:so: as to compensate for the varying volumes  of
gases flowing through different portions of the ‘bus flue.

In-a two-divided oven the oven is divided into two
sections- 30 and 32 by a vertical flue division wall::34
which- extends from a level substantially even with the
tops-of- the adjacent flue division walls 24 downwardly
to:deck 12.

The lower story 18 of the battery 10 constitites a re-
generator for preheating combustion air or:for preheating
a:lean fuel gas such as a blast furnace gas. The re-
generator is divided by the vertical division wall 34 into
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two sections 36 and 38 and each of these sections i.s
divided into a plurality of passages or flues 40 by di-
vision walls 42. Beneath the regenerator passages oOr
flues 40 and extending between two adjacent walls 22
are twe end-to-end sole channels 44 and 46 which are
isolated from one another by the wall 34, The regenerator
flues or passages 40 communicate with their adjacent sole
"channel 44 or 46 by mcans of openings or ports 48 in
the wall 50 defining the upper periphery of the sole
channels. As shown herein and as is normally the case,
the openings 48 are all substantially the same size. In
order to permit for communication between the regenera-
tor passages 48 and the heating flues 26 passages or open-
ings 52 are provided in masonry layer 20. ‘

With the structure hereinbefore described, air or lean
‘gas is introduced into one of the scle channels, for in-
stance channel 44, and said gas passes through the open-
ings 48 into the regenerator passages 40 upwardly through
the passages 52 in the masonry layer 28 and upwardly
through the flues in the section 30 across through the
fiue 28 and thence downwardly through flues 26 and pas-
sages 40 in the right hand section of the coke oven and
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out through the sole channel 46. At other times the lean .

gas or air can follow a reverse path.

To introduce air or lean gas mixture into the sole
channels, reversing valves $4 are provided at opposite
sides of the battery. . The reversing valves may be of
any suitable construction and the present invention is not
limited in any manner to the particular construction of
the reversing valve. Since reversing valves are well known
to those skilled in the‘art, a detailed description of the
construction thereof is deemed unnecessary herein.

As is best shown in Fig. 2, each regenerator passage 40
is provided with a pair of ports, passages or openings 48,
although, it will be obvicus to those skilled in the art
that any number of ports from one on up will be suitable
to provide for the passage of gaseous fluid from the sole
channe] into the regenerator passage or vice versa. FEx-
tending downwardly from the wall 58 of the sole channels
44 and 46 are a plurality of orifice members 56 which
are preferably made of some highly refractory material
such as fire clay. Each orifice member defines a passage
58 extending from the sole chanmel to a port 48 and
serves as a means for directing gaseous fluid flowing in
the sole-channels into the ports 48 and thus to the regen-
erator passages 40 and, of course, vice versa. As is best
illustrated in Fig. 2, in view of the fact that the maximum
amount of gaseous fluid flows at the entrance-exit ends
60 of the sole channels-44 and 46, the cross section of a
sole channel adjacent the entrance-exit end is relatively
large and the cross section of the sole channel diminishes
therefrom in order to maintain proper static pressure
within the sole channel. This feature of the construc-
tion has been known hereinbefore and although -it is
preferred, it is not necessary to the practicing of the
present invention. That is to say, the sol¢e channel could
be, if desired, of uniform cross section throughout.

In accordance with the present invention, the valve
means 61 includes a plate 62 which cverlies the entrance
end or opening 64 in the orifice member 56. The plate
62 is provided with an aperture 66 which aperture may
be sub-divided, if desired, by a plurality of reenforcing
members 65 whereby to strengthen the plate 62.  How-
ever, for the purposes of explanation, the plate 62 will be
considered to have a single aperture and the sub-divisions
70 of said aperture are due to the desirability for greater
mechanical strength. It will be obvious from the follow-
ing description that if such strength factor were not pres-
ent the aperture 6 could be continuous and not sub-
'divided. Pivotally mounted on-one side 72 of plate 62
is a flap or valve member 74, which member is adapted
to partially overlie aperture 66. As shown in Fig. 4,
the flap 74 is in surface-to-surface engagement with plate
62 when overlying said portion of aperture 66 to thereby
prevent flow of gaseous fluid through said portion. -Piv-
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otally mounted on plate 62 and preferably on the op-
posite surface 76 of said plate is another flap or valve
member 78 which is adapted to overlie a portion of aper-
ture 66 and, as shown in Fig. 4, when overlying said por-
tion of said aperture to be in surface-to-surface relation-
ship with the surface 76 of plate 62 to thereby prevent
flow through said portion. Plate 62, as hereinbefore men-
tioned, is preferably located adjacent or at the entrance
end 64 of the orifice member 56. Preferably, the plate
62 overlies the entire opening 64 whereby to prevent gas
from passing into or ‘out of the regenerator passages ex-
cept through the aperture 66 in said plate. The plate 62
may be held in the described disposition in any suitable
manner as by bolts 67 which extend through apertures 69
in ears 71 on plate 62 so that the plate may be readily
removed from said opening for reasons which will become
more clear hereinafter. Of course, refractory cement or
other means for holding plates 62 in place may be
used. » '

With the plates disposed relative to the orifice mem-
bers as shown in Fig. 2, it will be obvious from a per-
usal of Fig. 2 that when gas is flowing downwardly in
regenerator passages 40 and outwardly from the ports 48
into the sole channél 46 the gas will tend to push flaps
78 against surfaces 76 of plates 62 whereby to seal off
the portion of aperture 66 underlying said flap 78. At
the same time, the gas will tend to push flaps 74 away
from the surfaces 72 of plates 62 whereby to permit pas-
sage of gas through those portions of apertures 66 under-
lying flaps 78. When the flow is reversed, flaps 74 will
move into surface-to-surface engagement with surfaces
72 of plates 62 and flaps 78 will move out of surface-to-
surface engagement with the surfaces 76 of plates 62
whereby to close off those portions of apertures 66 un-
derlying flaps 74 and to open those portions of aper-
tures 66 underlying flaps 78 so that gas will pass through
said latter portions of the apertures 66. Of course, in
order to provide such a valve action, the flaps 74 and
78 will be made of a light weight material which must
have suitable refractory properties in order to withstand
the relatively high temperatures of the gaseous fluid.
Such a material may be for example stainless steel.

As was mentioned earlier in this specification, the gase-
ous fluid tends to concentrate at the end of the entrance
sole channel remote from the associated valve 54 and to
collect at the end of the exit sole channel adjacent the
associated valve 54 whereby to cause non-uniform flow
through the regenerator and, accordingly, non-uniform
heating of the coke. The flaps 74 and 78 are propor-
tioned to eliminate this undesirable effect. For instance,
referring now to Fig. 1, assuming that the sole channel
44 is the entrance channel for the gaseous fluid and the
sole channel 46 is the exit channel for the gaseous fluid,
the flaps 74 will overlie portions of apertures 66 and the
flaps 74 are so proportioned that the uncovered portion
of aperture 66 associated with the orifice member 56 will
be large and the uncovered porticns of each valve plate
aperture associated with each successive orifice member
will be progressively smaller whereby to reduce the re-
sistance to gaseous flow through regenerator passage 46’
and to tend to- progressively increase said resistance
through each adjacent regenerator passage in regenerator
section 36. On the exit half 38 of the regenerator, the
flaps 78 will overlie portions of apertures 66 and the flaps
are so proportioned that the "uncovered porticn of the
aperture in the plate 62 associated with the orifice mem-
ber 56" will be relatively small and the uncovered por-
tion of each other aperture 66 in the plates 62 asscciated
with each other orifice member 56 on the right hand side
of the regenerator will be successively and progicssively
larger whereby to tend to decrease the resistance of flow
in said successive regenerator passages. In this manner,
with the gaseous fluid entering through the sole channel
44 and leaving the regenerator through the sole channel
46, the flow can be rendered uniform. . :
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Assuming now ‘that - the reversing; mechanism. is-oper-
ated so-as to reverse the. flow of gaseous fluid through’ the
regenerator and through the heating flues whereby gase-
ous fluid enters through sole channel 46:and exits through
sole channel 44.: With regard to the valves.on side 36 of
the regenérator, upon reversal of the direction of flow,
the gaseous fluid will cause the flaps ‘78 to move into

_surface-to-surface relationship with pldte 62 whereby to

close off those portions of ‘the plurality of apertures .66
underlying flaps 78-and. at the same time move flaps 74
away -from plates 62 whereby to open those portions of
aperture 66 not underlying flaps 78. On side 38 of the
regenerator, the flaps 74 move into engagement with sur-
faces 72 of plates 62 and flaps 78 move out of overlying
relationship with- plates 62. With the direction of fow
reversed and the valves:having operated :to their second
condition as described above, the proportioning of the
uncovered portions of apertures 66 will be the: exact oppo-
site-of the proportioning. of the uncovered. portions of
apertures 66 heretofore described. That is to say, - the
portion of aperture 66 which is uncovered at orifice mem-
ber 56" will be relatively large-and each successive un-
covered portion of apertures 66 associated with successive
orifice members.56 will be progressively smaller. More-

_over, the:portions of apertures 66 associated with orifice

member 56" will be relatively small and each successive
uncovered portion of apertures 66 -associated with each
successive orifice member 56 in the left hand portion 36
of regenerator 18 will be successively larger whereby-to
cause uniform flow in the reverse direction.

As has been suggested hereinbefore; the plates 62 or;
in the:alternative, the flaps 74 and 78 may be removable
from their respective mountings. Accordingly, if it is
found that the portion of the aperture 66 uncovered dur-
ing-flow in- one direction is improperly proportioned so
as. to render the flow:non=uniform, the valve means may
be readily removed ‘and rearranged so as to properly
proportion the openings for flow in both -directions.

The :construction of the valve shown in Fig. 4 is one in
which. the -flaps 74 and 78 :operate independently of -one
another-although, of course; they operate in substantial
unison due to the fact that they are both'responsive to the
flow of the same gaseous fluid. :

Referring now-to Fig. 5, a modified form of valve is
illustrated wherein the flaps 74 ‘and 78 are connected by
means of a:link 80 whereby to cause the flaps to operate
in-unison: With this construction, the force -of the gase-
ous fluid exerted against each flap 74 and 78 is transferred
to the other flap by means of the link 80 whereby toin-
sure a more positive movement of the flaps and a more
positive holding of one flap against the plate 62 and a
more positive holding of ‘the other flap away from the
plate 62. )

Referring ‘now to Fig. 6, still another form of valve
means is illustrated. Due to the relatively high tempera-
tures ‘to' which ‘the valve means: are- subjected, it is pos-
sible that some material might act to cement oné of the
flaps to the 'plate 62 'whereby to cause flow of gaseous
fluid to-be shut off in one direction. In order to obviate
this possibility, the flaps 74 and 78 are proportioned with
regard- to. the ‘opening ‘or aperture. 66 in plate 62 so that
portions of ieach flap overlies portions of 'the other flap.
Each flap has a protruding kicker or striker member 82
secured to the portion of the flap which overlaps the other
flap: - Preferably, and as shown in Fig. 6, each kicker
member 82 is provided with a curved. or blunt end 84 for
reasons which - will become clear presently. = Assuming
that flap 74 is in surface-to-surface relationship with the
plaie 62 and flap: 7§ is out of said relationship' and- the
flow of gas is reversed; flap 78 will pivot downwardly in
order tto bring.it into. surface-to-surface relationship with
plate-62. Under normal operating- conditions, flap 74
simultaneously moves away' from-said surface-to-surface
relationship.. However, in the event that flap 74 for any
reason:should . adhere- to. plate-- 62, then' as-flap :78: ap-
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proaches-the end -of its-swing: wherein-its ‘member 82.is
moving - substantially horizontally, the member 82 will
strike or kickflap 74-and this kicking or rapping will nor-
mally be enough to break the adhesion between flap 74
and plate 62 whereby to 'permit flap 74 to move away
from the plate. It will be obvious that at the time .the
kicker 82 strikes flap 74, the striker 82 associated with
flap- 74 will be struck. by flap. 78 so that both strikers. 82
will transmit force from flap 78 to flap 74, It will also
be clear that the arrangement will work satisfactorily if
only one kicker member is included. Moreover, the end
84 is turned or blunted in order to prevent. undue surface
wear-on the portion of the flap struck by the end of the
kicker member. Furthermore, by proportioning. and dis-
posing the kickers 82 so that they engage. the flaps: dur-
ing a substantially horizontal ‘movement;, the component
of movement or momentum transferred to the stationary
flap is substantially the ‘total momentum of the moving
flap..whereby to-insure-a maximum rapping or kicking
effect.

Referring now to ‘Figs. 7, 8 and 9, another modifica-
tion of the present invention is illustrated. In' this modi-
fication the'sole channel 44" is sub-divided into a plurality
of passages 86 by horizontal walls 87. The ‘passages ex-
tend directly from the entrance-exit end 60’ of the sole
channel to one or more of the ports 48:in the wall 50
of the sole channel. This type of sole channel arrange-
ment has been known hereinbefore and is normally em-
ployed to attempt to equalize the flow of gaseous fluid
through the regenerator passages and the flues. How-
ever, this method of equalizing or uniformly distributing
the flow is not entirely  satisfactory and in accordance
with this form of the invention I associate with each pas-
sage &6 a valve means 61 similar to any of the valve
means shown in Figs: 4 to 6. The valve means 61 are
associated 'with' a plurality of openings 89 in plate 88}
said openings 89 being in communication with the hori-
zontal passages 86 which extend to one or more ports .
48. Overlying each of the openings 89 is-a valve means
61 which in all respects are similar to the valve means
shown in Figs. 4 to 6. The opening 8% in communica-
tion with the passage going to the nearest set of ports 48
will have associated therewith ‘a valve means 61:which
will permit minimum opening when gases are flowing out
of the regenerator through said opening 89 and maximum
opening when gases are flowing into the regenerator
through said openings 89. The opening: 89 associated
with passage 86 in communication ‘with the ports most
remote from plats 88 has -associated'therewith a valve
means 61 which may be similar to any of ‘the valve means
shown in Figs. 4 to 6, which valve means is arranged
to provide for-a minimum opening when gases are flow-
ing into the regenerator through' said plate opening 89
and to provide for a maximum opening when gases are
flowing out of the regenerator through said platé opening
89: The various other openings 89 have-associated therex
with valve means arranged in intermediate steps between
the two extremes described above. With such an ar-
rangement it will be seen that the flow of gas through' the
regenerator and coke oven heating walls will be equalized
regardless of the direction of flow in precisely the same
manner as is achieved where a single non-partitioned sole
channel is employsd and as has been described herein-
before. ‘

It will be apparent to those skilled .in the art that the
valve means 61 associated with walls 88 are.subjected to
substantially lower temperatures than the valve means
61 disposed within the sole channel as shown, for.in-
stance, in Fig. 2.  Accordingly, the valve means 61
shown in Figs. 7, 8 and 9 may be made of less refractory
material than the valve means 61 shown.in Fig..2. Fur-
thermore, with the valve means 61.associated with walls
88 disposed. outside of the passages.86, these valve means
61 .are accessible for adjusting the- openings for passage
of gas.in cither direction -and -for-removal should. said:
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valve means become inoperative for any reason. Such
adjustment or removal and replacement may be readily
effected since the valve means 61 in Figs. 7, 8 and 9 are
accessible as shown.

Although there has been shown herein a number of
forms of the present invention, it will be understood that
various changes and modifications may be made therein
within the scope of the appended claims without depart-
ing from the spirit and scope of this invention.

Having now described my invention, what I claim as
new and desire to secure by Letters Patent, is:

1. In combination with a regenerator having an elon-
gated edge and a sole channel alongside said edge, a wall
interposed between said edge and said sole channel and
having a plurality of ports distributed along the length
thereof, and valve means operatively associated with said
ports and selectively responsive to pressure exerted in
the direction of gaseous fluid flow through the regen-
erator for subjecting some of said ports to a throttling
effect when gaseous fluid flow is in ome direction and
for subjecting said some ports to a different throttling
effect when gaseous fiuid flow is in the opposite direction.

2. In combination with a regenerator having an elon-
gated edge and a sole channel alongside said edge, a wall
interposed between said edge and said sole channel and
having a plurality of ports distributed along the length
thereof, said ports all being of substantially the same size,
and valve means operatively associated with said ports
and selectively responsive to pressure exerted in the
direction of gaseous fluid flow through the regenerator
for subjecting some of said ports to a throttling effect
when gaseous fluid flow is in one direction and for sub-
jecting said some ports to a different throttling effect when
gaseous fluid flow is in the opposite direction.

3. In combination with a regenerator having an elon-
gated edge and a sole channel alongside said edge, a wall
interposed between said edge and said sole channel and
having a plurality of ports distributed along the length
thereof, and removable valve means operatively asso-
ciated with said ports and selectively responsive to pres-
sure exerted in the direction of gaseous fluid flow through
the regenerator for subjecting some of said ports to a
throttling effect when gaseous fluid flow is in one direc-
tion and for subjecting said some ports to a different
throttling effect when gaseous fluid flow is in the opposite
direction. :

4. In combination with a regenerator having an elon-
gated edge and a sole channel alongside said edge, a wall
interposed between said edge and said sole channel and
having a plurality of ports distributed along the length
thereof, said ports all being of substantially the same size,
and removable valve means operatively associated with
said ports and selectively responsive to pressure exerted
in the direction of gaseous fluid flow through the regen-
erator for subjecting some of said perts to a throttling
effect when gaseous fluid flow is in one direction and for
subjecting said some ports to a different throttling effect
when gaseous fluid flow is in the opposite. direction.

5. In combination with a regenerator having an elon-
gated edge and a sole channel alongside said edge, a wall
interposed between said edge and said scle channel and
having a plurality of ports distributed along. the length
thereof, and valve means operatively associated with at
Teast some of said ports for controlling the flow of gaseous
fluid in two directions, said valve means comprising a
plate provided with an aperture for the passage of said
gaseous fluid therethrough toward and away from said
ports, and a pair of flaps movable relative to said plate,
said flaps being arranged so that when said gaseous fluid
flows through said regenerator in one direction one of
said flaps overlies a portion of said plate aperture to
throttle said flow between said regenerator and sole chan-
nel and the other of said flaps is out of overlying relation
with said plate, and when said gaseous fluid flows in the
opposite direction through said regenerator the said other
flap overlies a portion of said plate aperture to throttle
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said flow between said regenerator and said sole channel
and said one flap is out of overlying relation with said
plate.

6. In combination with a regenerator having an elon-
gated edge and a sole channel alongside said edge, a
wall interposed between said edge and said sole channel
and having a plurality of ports distributed along the
length thereof, and valve means associated with at least.
some of said ports for controlling the flow of gaseous
fluid in two directions, said valve means comprising a
plate provided with an aperture for the passage of said
gaseous fluid therethrough toward and away from said
ports, and a pair of flaps pivotally mounted on opposite
surfaces of said plate for movement to and from positions
in which said flaps are in operative surface-to-surface
engagement with said plate, said flaps being movable by
the flow of said gaseous fluid so that when said gaseous
fluid flows through said regenerator in one direction one
of said flaps overlies a portion of said plate aperture to
throttle said flow between said regenerator and sole chan-
nel and when said gaseous fluid flows in the opposite
direction through said regenerator the other flap overlies
a portion of said plate aperture to throttle said flow be-
tween said regenerator and said sole channel.

7. Valve means in accordance with claim 6, further
comprising means operatively connecting said flaps to
one another for movement in unison whereby the force
exerted by flowing gaseous fluid on each of said flaps is
transmitted to the other of said flaps.

8. Valve means in accordance with claim 6, further
comprising a member operatively fixed to one of said
flaps and disposed in the path of movement of the other
of said flaps whereby if either flap should fail to move
from one to the other of its positions in response to a
change in direction of flow of said gaseous fluid, move-
ment of the other flap will be transmitted to said non-
moving flap threugh said member whereby to impart
movement to said non-moving flap.

9. In a regenerator having a wall defining a pair of
horizontal longitudinally extending isolated sole channels,
a plurality of passages for the flow of gaseous fluid ex-
tending upwardly from said sole channels and being
spaced horizontally from one another, said wall having a
plurality of horizontally spaced openings providing means
for communication between said sole channels and their
associated passages, means for introducing gaseous fluid
into a first of said sole channels and for permitting the
withdrawal of gaseous fluid through a second of said
sole channels whereby said first channel is an entrance
channel and the second channel is an exit channel and
gaseous fluid flows upwardly through the passages as-
sociated with said entrance channel and downwardly
through said passages associated with said exit channel,
means for introducing gaseous fluid into the second of
said channels and for permitting the withdrawal of gase-
ous fluid through said first channel whereby said second
channel is the entrance channel and said first channel is
the exit channel, and reversing means for alternately
actuating said last two mentioned means for reversing
the flow of gaseous fluid through said regenerator; means
for rendering substantially uniform the flow through said
passages regardless of the direction of flow therethrough,
comprising valve means associated with each of said
openings in said wall of said sole channels for controliing
the flow of gaseous fluid through said openings, each of
said valve means comprising a plate having an aperture
through which gaseous fluid can flow toward and away
from said associated wall opening, and a pair of flaps
operatively associated with said plate and alternately
movable into and out of overlying relation with said plate
aperture in response to the direction of flow of gaseous
fluid through said regenerator, said flaps being propor-
tioned so that regardless of the direction of flow of
gaseous fluid through said regenerator the uncovered por-
tions of said plate apertures are progressively smaller as
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they are disposed farther away from the area of intro-
duction of gaseous liquid into the entrance channel and
are progressively larger as tl'sy are disposed away from
the arear of withdrawal of gaseous fluid from said exit
channel.

10. In a regenerator having a wall defining a pair of
horizontal longitudinally extending isolated sole channels,
a plurality of passages for the flow of gaseous fluid ex-
tending upwardly from said sole channels and being
spaced horizontally from one another, said wall having
a plurality of horizontally spaced openings providing
means for communication between said sole channels and
their associated passages, means for introducing gaseous
fluid into a first of said sole chanmels and for permitting
the withdrawal of gaseous fiuid through a second of said
sole channels whereby said first channel is an entrance
channel and the secend channel is an exit channel and
gaseous fluid flows upwardly through the passages associ-
ated with said entrance channel and downwardly through
said passages associated with said exit channel, means for
introducing gaseous fluid into the second of said chan-
nels and for permitting the withdrawal of gaseous fluid
through said first channel whereby said second channel
is the entrance channel and said first channel is the exit
channel, and reversing means for alternately actuating
said last two mentioned means for reversing the flow of
gaseous fluid through said regenerator; means for render-
ing substantially uniform the flow through said passages
regardless of the direction of flow therethrough, com-
prising valve means associated with each of said open-
ings in said wall of said sole channels for controlling the
flow of gaseous fluid through said openings, each of said
valve means comprising a plate having an aperture
through which gaseous fluid can flow toward and away
from said associated wali opening, and a pair of flaps
pivotally mounted on opposite surfaces of said plate for
movement to and from positions in which said flaps are
in operative surface-to-surface engagement with said
plate, said flaps being movable by the flow of said gase-
ous fluid so that when said gaseous fluid flows through
said regenerator in one direction one of said flaps over-
lies a portion of said plate aperture to throttle said flow
between said regenerator and sole channel and when said
gaseous fluid flows in the opposite direction through said
regenerator the other flap overlies a portion of said plate

~aperture to throttle said flow betweea said regenerator
and said sole channel, said flaps being proportioned so
that regardless of the direction of flow of gaseous fiuid
through said regenerator the uncovered portions of said
plate aperture are progressively smaller as they are dis-
posed farther away from the area of introduction of
gaseous liquid into the entrance channel and are progres-
sively larger as they are disposed away from the area of
withdrawal of gaseous fiuid from said exit channel.

11, Valve means in accordance with claim 10, further
comprising means operatively connecting said flaps to
one another for movement in unison whereby the force
exerted by flowing gaseous fluid on each of said flaps is
transmitted to the other of said flaps.

12. Valve means in accordance with claim 10, further

comprising a member operatively fixed to one of said
flaps and disposed in the path of movement of the other
of said flaps whereby if either flap should fail to move
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from one to the other of its positions in response to a
change in direction of flow of said gaseous fluid, move-
ment of the other flap will be transmitted to said non-
moving flap through said member whereby to impart
movement to said non-moving flap.

13. In combination with a regenerator having an elon-
gated -edge and a sole channel alongside said edge, a
wail interposed between said edge and said sole chan-
nel and having a plurality of ports distributed along the
length thereof, said sole channel being sub-divided into
a plurality of channel sections, each channel section ex-
tending from the entrance-exit end of said sole channel
to at least one of said ports for conducting gaseous fluid
to and from said ports from and to said entrance-exit

5 end of said sole channel, respectively, and valve means

associated with at least some of szid channel sections
for controlling the flow of gaseous fluid therein, said
valve means comprising a plate having an aperture in
regisiry with its associated channel section to permit flow
of gaseous fiuid therethrough, and a pair of flaps oper-
atively associated with said plate and movable relative
thereto, said flaps being arranged so that when said gase-
ous fluid flows through said regenerator in one direction
one of said flaps overlies a portion of said plate aper-
ture to throttle said flow between said regenerator and
sol¢ channel and when said gaseous fluid fows in the
opposite direction through said regenerator the other flap
overlies a portion of said plate aperture to throttle said
flow between said regenerator and said sole channel.

14, In combination with a regenerator having an elon-
gated edge and a sole channel alengside said edge, a wall
interposed between said edge and said sole channel and
having a plurality of ports distributed along the length
thereof, said sole channel being sub-divided into a plu-
rality of channel sections, each channel section extending
from the entrance-exit end of said sole channel to at
least one of said ports for conducting gaseous fluid to
and from said ports from and to said entrance-exit end
of said sole channel, respectively, and valve means as-
sociated with at least some of said channel sections for
controlling the flow of gaseous fluid therein, said valve
means comprising a plate having an aperture in registry

‘with its associated channel section to permit flow of

gaseous fluid therethrough, and a pair of flaps operatively
associated with said plate and movable relative thereto,
said flaps being arranged so that when said gaseous fluid
flows through said regenmerator in one direction one of
said flaps overlies a portion of said plate aperture to
throttle said flow between said regenerator and sole chan-
nel and when said gaseous fluid flows in the opposite
direction through said regenerator the other flap overlies
a portion of said plate aperture to throttle said flow be-
tween said regenerator and sole channel, said valve means
being removably positionable adjacent the entrance-exit
end of said sole channel.
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