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Separate intake air and exhaust gas manifolds along 
each long checker-brick regenerator, each of which 
manifolds have separate adjustable sideports, valves, or 
gates in each branch duct that do not have to be read 
justed each regeneration cycle, and which gates may be 
preadjusted and/or at-will adjusted from a common and 
even remote location. 
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MANFOLD INPUTS AND OUTPUTS FOR 
FURNACE REGENERATORS 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 
Usually previously, the intake air and the exhaust 

gases were introduced and removed from the end of a 
long tunnel underneath the checker brickwork of the 
regenerators along each side of a long hearth-type of 
furnace such as a glass furnace. The air and gases thus 
took any path of least resistance up or down through 
the checker brickwork which resulted in the uneven 
distribution of temperature throughout the brickwork 
producing hot and cold spots at different locations 
along the long regenerators. This, however, produced 
an uneven combustion and temperature along the fur 
nace, as well as required additional announts of fossil 
fuel to be injected into the air at the cooler spots to 
produce the desired heat in the furnace. 

It is known to place vertical partitions at spaced inter 
vals along the brickwork and/or to provide gates at 
either the top and/or bottom of the brickwork at the 
openings from the ducts to and from the brickwork as 
shown for example in Smythe U.S. Pat. No. 478,767 
issued July 12, 1892 and McBurney U.S. Pat. No. 
2,114,744 issued Apr. 19, 1938. Thus the tunnel under 
the checker brickwork of the regenerators could be 
considered in effect a manifold and the purposes of 
these gates were either to shut off a section for the 
replacement of its brickwork during operation of the 
rest of the regenerator, or to control the temperature of 
the regenerator as a whole. However, intake air and 
combustion gases both passed through the same tunnel 
and the same gates to and from these regenerators and 
the adjustment of the gates for distributing intake air 
usually is not the same as that required for the exhaust 
gases. Thus the most effective, efficient and uniform 
heating and cooling of the regenerators can not be ob 
tained by the construction of the ducts to the checker 
brick regenerators known in the prior art, and the best 
and most economic use of the fossil fuels for firing these 
furnaces through such regenerators is not gained. Fur 
thermore, if these prior art gates were used, the accu 
nulation of batch carryover material thereon would 
require excessive maintenance and eventually would 
make these gates immovable. 

SUMMARY OF THE INVENTION 
Generally speaking, the multiple sideport regenera 

tive system for fossil fuel-fired furnaces of this invention 
is specifically adapted to open-hearth-type furnaces, 
such as for glass, which are rather long and have on 
each side thereof long parallel vertical regenerators of 
checker brickwork. These regenerators have tunnels 
along their bottoms under the checker brickwork for 
the flow of gases to and from the checker brickwork. 
Into the sides of these tunnels, after their ends have been 
closed, are connected the separately-valved branches of 
the separate intake air and exhaust gas manifolds of this 
invention. The input to the two intake air manifolds are 
connected to a first reversing valve means, and the 
output from the two exhaust gas manifolds are con 
nected to a second reversing valve means. Thus, when 
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2 
intake air is introduced into the regenerator on one side 
of the furnace for heating the air in the brickwork to 
provide hot air for the burners along the top of the 
furnace adjacent the outlets from that regenerator, the 
combustion gases from these burners are removed from 
the furnace to the top of the checker brickwork of the 
other regenerator along the other side of the furnace, 
and removed through the manifold for the exhaust gases 
connected along the side of the tunnel below that other 
regenerator checker brickwork. Then after the one 
regenerator has its brickwork cooled and the other has 
its brickwork heated, the flow of air and gases is re 
versed, and the burners along opposite parallel sides of 
these furnaces are correspondingly switched on and off. 
These manifolds may be placed outside the regenerators 
or under the furnace in order to save space, and the 
separately-valved branch ducts of the input manifolds 
may be joined in some or all locations along the tunnels 
with the valved branch ducts for the exhaust gases, 
thereby reducing the number of side ports in these tun 
nels. Each of these valves, gates, or dampers are prefer 
ably remotely controlled, either by servo motors at 
each of the valves or by cables, levers and/or other 
mechanical means having control connections extend 
ing to a central or common location, such as at one end 
of the furnace where the operator for the furnace may 
easily vary the adjustment of each valve as the thermo 
couples or sensors in the brickwork and furnace indi 
cate in order to maintain the desired distribution of 
heating and cooling throughout the regenerators and 
the associated zones of the furnace. Thus, if one end of 
the furnace is to be warmer than that of the other, this 
can easily be controlled by the regulation of the valves 
in the branch ducts of the four manifolds involved. 

Also, if desired, vertical partitions may be placed in 
the brickwork between some or all of the branch ducts 
to restrict and/or direct the paths of the air and gases 
through the checker firebrick of the regenerators. How 
ever, such partitions are not necessary in that the sepa 
rate valving of the branch ducts of the manifolds of this 
invention can adequately control the distribution of the 
air and gases vertically through the checker bricks of 
each of the regenerators. 

OBJECT AND ADVANTAGES 
Accordingly, it is an object of this invention to pro 

duce an efficient, effective, economic, simple system for 
the passage of gases through the regenerators of fossil 
fuel-fired furnaces to produce better combustion of the 
fuels, reduce the fuel consumption, provide uniform and 
more heat in the furnace, avoid cool and hot spots in the 
brickwork, particularly at the exit ends of the brick 
work of the regenerators, produce a higher flame tem 
perature, obtain a maximum output from the furnace, 
and a larger utilization life for the regenerators. 
Another object is to produce such a system for regen 

eration of the gases for and from fossel fuel-fired fur 
naces which is tremendously versatile and flexible and 
can compensate for plugged-up brickworks in the re 
generator, save energy and fuel, produce cooler exhaust 
gases which are easier to purify and are sufficiently 
cooled so that they can be introduced directly into 
electrostatic precipitators and/or other such purifying 
devices without requiring the prior passage through 
coolers, thus further reducing the amount of energy 
required for operating the furnace. 
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BRIEF DESCRIPTION OF THE VIEWS 

The above mentioned and other features, objects and 
advantages, and a manner of attaining them are de 
scribed more specifically below by reference to an em 
bodiment of this invention shown in the accompanying 
drawings, wherein: 
FIG. I is a plan view of the manifolds for the inlet air 

and exhaust gases to a pair of regenerators for a fossil 
fuel-fired furnace with the upper parts of the regenera 
tors and the furnace removed, namely sectioned along 
line I-I of FIG. II; 

FIG. II is a vertical sectional view taken along line 
II-II of FIG. I of an open-hearth-type glass furnace 
showing the two separate regenerators of checker 
brickwork, the furnace filled with a pool of molten glass 
and the arrows showing the flow of gases through the 
checkerwork during one part of the cycle, including 
cross-sections of the separate intake air and exhaust gas 
manifolds connected to the tunnels below the brick 
work of each regenerator; and ra 

FIG. III is an enlarged sectional view taken along 
line III-III of FIG. I, or of the lower lefthand corner 
of FIG. II, showing the separate valves in the branch 
ducts of the intake air and exhaust gas manifolds con 
nected to the bottom of a regenerator. 
OETALED DESCRIPTION OF PREFERRED 

EMBODIMENT 

I. Prior Art Regenerator System 
The regenerators 10 and 11 shown in the present 

embodiment comprise two parallel vertical and long 
chambers filled with checker brickwork 12 and 13, with 
longitudinal ducts or tunnels 14 and 15, respectively, 
along the bottoms and similar longitudinal ducts 16 and 
17 along their tops. These top ducts 16 and 17 are con 
nected by a plurality of side ducts 18 and 19, respec 
tively, to the sides of an open-hearth-type of furnace F 
having rows of burners B along opposite sides thereof 
adjacent the ducts 18 and 19 and have the pool P of the 
material or glass melted by the combustion of the fuel 
from one side row of burners B at a time in the presence 
of the heated intake air from the adjacent regenerator 11 
as shown in FIG. II. This heated air and burning fuel in 
the furnace F above the pool P forms hot combustion 
gases which are withdrawn through the ducts 18 into 
the regenerator 12. The heat-resistant and absorbing 
checker brickwork 12 in the regenerator 10 is heated by 
these combustion gases, and then after this brickwork 
12 is sufficiently hot, the flow through the regenerators 
10 and 11 and furnace F is reversed from that shown in 
FIG. II. Now the intake air is heated and simulta 
neously cools the bricks 12 and the heated combustion 
gases heat up the bricks 13 in the other regenerator 11 
and simultaneously cool these combustion gases. 

Previously the intake air and combustion gases were 
introduced and withdrawn, respectively, from the ends 
of the tunnels 14 and 15 to each of which ends was 
connected a valved duct which alternately connected 
the intake air duct and the exhaust gas duct to each 
tunnel. The exhaust gas duct then usually led to a natu 
ral draft or mechanical draft stack through which the 
waste gases were exhausted into the atmosphere. The 
introduction of the cool air and removal of the exhaust 
gases at the ends of the tunnels 14 and 15 without fur 
ther direction of the air and gases vertically through the 
brickwork 12 and 13 produced hot and cold spots in the 
brickwork, often in different locations for the different 
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4. 
directions of passage of the air and gases through the 
regenerators 10 and 11. Usually most of the air and 
gases passed through the brickwork 12 and 13 nearest 
the inlet or exhaust end of the tunnel and comparatively 
lesser amounts of the air and gases passed through the 
brickwork at the farther closed end of the tunnel. 

In order to avoid these irregularities and to produce 
more uniform and efficient operating regenerators and 
furnaces, and more economic use of the fuels, the sys 
tem of this invention has been developed for accurately 
controlling the passage of air and gases through such 
regenerators. 

II. The Invention 

Referring first to FIG. I there is shown a pair of 
intake manifold ducts 20 and 21, each having a plurality 
of branch ducts 22 and 23, respectively, and at their 
larger input ends there are provided separate valve 
means 24 and 25 for alternately connecting these mani 
folds 20 and 21 to the main air inlet pipe 26. Each of the 
branch ducts 22 and 23 is provided with a separate gate 
27 and 28 (see FIGS. II and III), which herein is shown 
to be in the form of a damper that may be adjusted and 
operated, manually and/or automatically, by any suit 
able means, herein shown to be an electric motor 29 (see 
FIG. III). 

Also shown in FIG. I are a pair of exhaust gas mani 
fold ducts 30 and 31, each having a plurality of branch 
ducts 32 and 33, respectively, and at their larger exit 
ends there are provided valve means 34 and 35 for alter 
nately connecting these manifolds 30 and 31 to the com 
mon outlet duct 36 which may be connected to an elec 
trostatic precipitator or any other purifying equipment 
or system for removing any particles that remain in the 
cooled exhaust gases. Thence these exhaust gases are 
passed to an exhaust gas moving system such as a natu 
ral draft stack, an ejector, or an exhaust fan. Each of the 
branch ducts 32 and 33 are provided with separate ad 
justable gate means 37 and 38 respectively, which are 
separately operative and adjustable, manually and/or 
automatically, either by means of cables, hydraulic 
mechanisms, motors, or the like. 
These branch ducts 22, 23, 32 and 33 are distributed 

along a side of the tunnels 14 and 15 of the regenerators 
10 and 11 and are connected separately or together into 
spaced apertures in and along the sides of the tunnels 14 
and 15 after the ends of the tunnels 14 and 15 have been 
closed. 

If desired, cross or transverse partitions may be 
placed in the tunnels 14 and 15 between the connections 
of the branch ducts 22, 23, 32 and 33. However, since 
the branch input and output ducts are often differently 
located as shown in FIG. I, this is not necessary. Fur 
thermore, certain of the partitions may be extended up 
through the checker brickwork in the regenerators. An 
advantage of the present system is that it may be 
adapted to an already existing system and may be in 
stalled without even shutting down the furnace. 

In FGS. I and III the valves 37 and 38 are shown to 
be operated by separate cables 39 and 40 over pulleys 41 
and 42, which cables 39 and 40 may be all led to remote 
control panels 43 and 44 for each recuperator 10 and 11, 
respectively, as shown in FIG. I. 

Similarly, the connections to each of the motors 29 
for the separate gate means 27 and 28 on each of the 
input manifold duct branches 22 and 23 may similarly be 
connected via electric control conductors or wires 45 
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and 46, respectively, (see FIG. I.) to corresponding 
control panels or pushbuttons 47 and 48 which may be 
located adjacent the panels 43 and 44, respectively. 

Furthermore, the intake air reversing valve means 24 
and 25 may be interconnected by schematically shown 
means 50 to controls 51 and/or 52 adjacent the panels 
43 and 44. Likewise, the reversing valve means 34 and 
35 for the exhaust gas manifolds 30 and 31 may be con 
nected together by the schematically, shown means 55 
to control means 56 and 57 also adjacent the controls 51 
and 52. If desired, these reversing valve means may be 
operated automatically according to the relative tem 
peratures sensed in the regenerators 10 and 11. 

It is important that the valves or gates 27, 28 and 37, 
38 need not be adjusted each time that the air and ex 
haust gases are reversed through the regenerators 10 
and 11. These gates usually are preset so as to uniformly 
distribute the air and gases passing through the checker 
brickworks 12 and 13, which settings are often different 
for the intake air duct valves 27 and 28 than for the 
exhaust gas duct valves 37 and 38, Onte these gates or 
valves 27, 28, 37 and 38 have been set to produce uni 
form heating and cooling in each cycle of the operation 
of the regenerators, they do not have to further be ad 
justed unless there occurs some unexpected variation in 
the furnace and/or regenerators requiring such an ad 
justment. Also, these valves 27, 28, 37 and 38 may be 
constantly modulating automatically controlled valves 
without departing from the scope of this invention. 
Thus, the versatility of this system for maintaining a 
uniform distribution of heat transfer through the regen 
erators 10 and 11 is infinite, and the most efficient type 
of operation and fuel consumption can be accomplished 
by this system. 

It is also to be understood that other types of regener 
ators then the checker brick type shown herein may be 
adapted by the valved branch duct manifold system of 
this invention without departing therefrom, and that it 
may also be adapted to other types of heaters and fur 
naces than glass furnaces, wherein conservation of fossil 
fuels is important. 
While there is described above the principles of this 

invention in connection with specific apparatus, it is to 
be clearly understood that this invention is made only 
by way of example and not as a limitation to the scope 
of this invention. 
We claim: 
1. A regenerator system for a an open hearth type 

furnace (F) having a pair of elongated unpartitioned 
regenerators (10, 11) through which intake air and ex 
haust gases alternately pass, and each said generator 
regenerator having in order from the bottom to the top, a 
tunnel (14, 15), brickwork (12, 13) and a longitudinal 
open duct (6, 7) along its top connected to a plurality 
of side ports (18, 19), said system further comprising: 

(A) an input manifold (20, 21) for said each regen 
erator for feeding intake air to each regenerator, 
thereto, each said input manifold having branch 
ducts (22, 23) spaced along and connected to its 
said regenerators regenerator tunnel (14, 15), 

(B) an output manifold (30, 31) for each regenerator, 
separate fron said input manifold, for renoving ex 
haust gases from each regenerator, therefon, 
each asid output manifold having branch ducts (32, 
33) spaced along and connected to its said regener 
ator tunnel (14, 15), 

(C) a separately operative gates gate (27, 28, 37. 
38) in each of said branch ducts, and 
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6 
(D) separate reversing valve means (24, 25, 34, 35) 
between said input manifolds and between said 
output manifolds, 

whereby, said gates in said input and output manifold 
branch ducts may be separately adjusted and main 
tained without change when said reversing valve 
means are operated to effect different flows of air and 
exhaust gases in opposite directions through said re 
generators to insure even distribution of hear and 
cooling of said brickwork throughout the unparti 
tioned regenerators and to compensate for asymmetry 
between said regenerators while insuring that the 
whole of their available regenerator brickwork is used, 
irrespective of whether one or more of the ports from 
the regenerator into the furnace is blocked, thus avoid 
ing dead spaces in the regenerator. 
2. A regenerator system according to claim 1 

wherein said manifold ducts are tapered from one end 
to the other along the connections to their branch 
ducts. 3. A regenerator system according to claim 1 
wherein said regenerators are of the checker brick type 
having tunnels under each of their brickworks, and said 
manifolds are connected along the sides of said tun 
nels. 4. A regenerator system according to claim 1 
wherein each of said gates is separately adjusted with 
out change when said reversing valve means are oper 
ated. 

5. A regenerator system according to claim 1 further 
including means (39, 40, 45, 46) for operating all of said 
gates from a remote location (43, 44, 47, 48). 

6. A regenerator system according to claim 1 wherein 
some of said branch ducts of said intake manifold are 
connected to branch ducts of said exhaust output 
manifold. 

7. A regenerator system according to claim 3 1, 
wherein each said tunnel is provided with multiple 
sideports for connection connected to said respec 
tive branch ducts of said manifolds. 

8. A regenerator system for a an open hearth type 
furnace (F) having a pair of elongated unpartitioned 
regenerators (10, 11) through which intake air and ex 
haust gases pass as these gases are alternately 
passed pass, each regenerator having: (a) an elon 

gated open duct (16, 17) along its top connected to a 
plurality of sideports (18, 19) connected to said furnace, 
and (b) brickwork (12, 13) underlying said elongated 

open duct, and (c) a tunnel (14, 15) underlying said brick 
work along its the bottom of said regenerator having 
multiple sideports, said system filrther comprising: 
(A) an input manifold (20, 21) for said each regen 

erator for feeding intake air to each regenerator, 
thereto, each said input manifold having branch 
ducts (22, 23) spaced along and connected to said 
tunnel via said tunnel sideports, respectively, 

(B) an output manifold (30, 31) for each regenerator, 
separate from said input manifold, for renoving ex 
haust gases from each regenerator therefron, 
said output manifold having branch ducts (32, 33) 
spaced along and connected to said tunnel via said 
tunnel sideports, respectively, 

(C) a separately operative gates gate (27, 28, 37, 
38) in each of said branch ducts of both said mani 
folds, and 

(D) separate reversing valve means (24, 25, 34, 35) 
between said input manifolds and between said 
output manifolds, 
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whereby, said gates in said input and exhaust manifold 
branch ducts may be separately adjusted and main 
tained without change when said reversing valve 
means are operated to effect different flows of air and 
exhaust gases in opposite directions through said re 
generators to insure even distribution of heat and 
cooling throughout the unpartitioned regenerators and 
to compensate for asymmetry between said regenera 
tors while insuring that the whole of the available 
regenerator brick work is used, irrespective of whether 
one or more of the ports from the regenerator into the 
furnace is blocked, thus avoiding dead spaces in the 
regenerator. 
9. A systen according to claim 8 wherein said gates 

are separately adjusted without change when said re 
versing valve means are operated. 

10. A regenerator system according to claim 8 includ 
ing means for operating all said gates from a remote 
location. 

11. A regenerator according to claim 8 wherein some 
of said branch ducts of said intake manifold are con 
nected to the branch ducts of said exhaust output 
manifold. 

12. A method for producing a more uniform and effi 
cient operation of two unpartitioned regenerators (10, 11) 
for an open hearth type furnace (F) by separately control 
ling the passage of gases through said two regenerators and 
furnace in each direction, comprising 

a) distributing the intake gases to a plurality of inlets 
(22, 23) along a side of each regenerator, 

b) removing the outlet gases from a plurality of outlets 
(32, 33) along a side of each regenerator, and 

c) separately adjusting the flow (27, 28, 37, 38) of the 
intake and outlet gases in each inlet and outlet along 
the sides of said regenerators, 

whereby the flow distribution and selection of gases 
through said two regenerators and furnace in one 
direction is different from the flow distribution and 
selection of gases through said two regenerators in the 
opposite direction. 

13. A regenerator systern for an open hearth type furnace 
(F) having a pair of elongated unpartitioned regenerators 
(10 II) through which intake air and exhaust gases alter 
nately pass, and each said regenerator having a longitudi 
nal open duct (16, 17) along its top connected to at least 
one port (18, 19) in said furnace, brickwork (I2, 13) under 
lying said longitudinal open duct and a tunnel (14, 15) 
underlying said brickwork, said system further comprising: 
A) an input manifold (20, 21) for each regenerator for 

feeding intake air thereto, each said input manifold 
having branch ducts (22, 23) spaced along and con 
nected to its said regenerator tunnel (14, 15), 

B) an output manifold (30, 31) for each regenerator, 
separate from said input manifold, for removing ex 
haust gases therefron, each said output manifold 
having branch ducts (32, 33) spaced along and con 
nected to its said regenerator tunnel (14, 15), 

C) a separately operative gate (27.28, 37.38) in each of 
said branch ducts, 

D) separate reversing valve means (24, 25, 34, 35) be 
tween said input manifolds and between said output 
manifolds, and 

E) said manifolds extending along the sides of said 
tunnels and being connected to said tunnels via said 
branch ducts, 

whereby, said gates in said input and exhaust manifold 
branch ducts may be separately adjusted and main 
tained without change when said reversing valve 
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8 
means are operated to effect different flows of air and 
exhaust gases in opposite directions through said re 
generators to insure even distribution of heat and 
cooling throughout the unpartitioned regenerator and 
to compensate for asymmetry between said regenera 
tors while insuring that the whole of their available 
regenerator brick work is used. 

14. A regenerator system according to claim 13 includ 
ing means for operating all of said gates from a renote 
location, 

15. A regenerator system according to claim 13 wherein 
some of said branch ducts of said intake manifold are 
connected to branch ducts of said output manifold. 

16. A regenerator system according to claim 13 wherein 
each said tunnel is provided with multiple sideports for 
connection to said branch ducts of said manifolds, 

17. A regenerator system for an open hearth type furnace 
(F) having a pair of elongated unpartitioned regenerators 
(10, 11) through which intake air and exhaust gases alter 
nately pass, each regenerator having: (a) an elongated open 
duct (16, 17) along its top connected via at least one port 
(18, 19) to said furnace, (b) a tunnel (14, 15) along its 
botton having multiple sideports, and (c) brickwork (12, 
13) above said tunnel (14, 15) and below said elongated 
open duct (16, 17), said system further comprising 
A) an input manifold (20, 21) for each regenerator for 

feeding intake air thereto, said input manifold having 
branch ducts (22, 23) spaced along and connected to 
said tunnel via said sideports, 

B) an output manifold (30, 31) for each regenerator, 
separate from said input manifold, for removing ex 
haust gases therefron, said output manifold having 
branch ducts (32, 33) spaced along and connected to 
said tunnel via said sideports, 

C) a separately operative gate (27, 28, 37,38) in each of 
said branch ducts of both said manifolds, and 

D) separate reversing valve means (24, 25, 34, 35) be 
tween said input manifolds and between said output 
manifolds, 

whereby, said gates in said input and exhaust manifold 
branch ducts may be separately adjusted and main 
tained without change when said reversing valve 
means are operated to effect different flows of air and 
exhaust gases in opposite directions through said re 
generators to insure even distribution of heat and 
cooling throughout the unpartitioned regenerator and 
to compensate for asymmetry between said regenera 
tors while insuring that the whole of their available 
regenerator brick work is used, irrespective of whether 
one or more of the ports from the regenerator into the 
furnace is blocked, thus avoiding dead spaces in the 
regenerator. 

18. A regenerator systern according to claim 7 includ 
ing means for operating all of said gates from a remote 
location. 

19. A regenerator according to claim 17 wherein some of 
said branch ducts of said intake manifold are connected to 
the branch ducts of said output manifold. 

20. A regenerator system for an open hearth-type firnace 
(F) having a pair of elongated unpartitioned regenerators 
(10, 11) through which intake air and exhaust gases alter 
nately pass, each said regenerator having a longitudinal 
open duct (16, 17) along its top connected to at least one 
port (18, 19) in said furnace, brickwork (12, 13) underlying 
said longitudinal open duct and a tunnel (14, 15) underly 
ing said brickwork, said system further comprising: 

(A) a first manifold (20, 21) for each regenerator extend 
ing along the side of said regenerator, each said first 
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manifold having an open end and branch ducts (22, (D) walve means (24, 25, 34, 35) for alternately passing 
23) spaced along said first manifold and being con- intake air to one regenerator and exhaust gas from the 
nected at opposite ends respectively to said first mani- other regenerator, and vice versa, said valve means 
fold and to said regenerator tunnel (14, 15), comprising a valve at said open end of each said mani. 5 fold, whereby, said gates in said first and second man 

(B) a second manifold (30, 31) for each regenerator 
extending along the side of said regenerator, separate 
from said first manifold, each said second manifold 
having an open end and branch ducts (32, 33) spaced 

ifold branch ducts may be separately adjusted and 
maintained without change when said valve means are 
operated to effect different flows of air and exhaust 
gases through said regenerators to effect more even 

along said second manifold and being connected at to distribution of heat and cooling throughout the unpar 
opposite ends of said branch ducts respectively to said titioned regenerators, 
second manifold and to its said regenerator tunnel 21. A regenerator system according to claim 20 wherein 
(14, 15), each said regenerator has a plurality of ports along its top 

(C) a separately operative gate (27, 28, 37.38) in each of connected to said furnace. 
said branch ducts, and 15 9 
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