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[ The invention' herein
“construction -and. operation of a type:of water
tube boiler having a. considerable portion:of-its
‘heating :surface formed of ‘water tubes arranged
Jlaterally = adjacent an
‘chamber. . ‘. el : e
2vMy invention relates especially to boilers of the
‘character -described wherein the space. contain-
‘Ing boiler ‘tubes. is partitioned from:the combus-
tion chamber-and an entrance for heating gases
-is 'provided-at one end-adjacent a w4ll of the set-
‘ting. The boiler tubes are suitably. arranged.in
‘a bank extending between opposite walls ‘of the
‘setting ‘and the heating gases-which enter from
the ' combustion: chamber adjacent one .of the
‘walls‘are ‘usually directed horizontally ‘in ohe or
ifiore heating gas:passes across the boiler. tubes
for ‘discharge from the setting adjacent the.op-

‘posite wall. ©ov o i
- "With' certain. combustion chamber :arrange-
“ments; including for: example the disposition. of
- firing means for the.chamber, the heating gases
‘approaching the entrance to the boiler space are
-caused to flow-through the combustion chamber
in‘d: direction generally longitudinally of thepar-
‘tition ‘wall ‘whereupon, after entering the.space,
“the gdses flow.through the heating pass 'or passes
inthe’ opposite direction: also: geénerally. longitu~
‘dinally! of 'the wall:. The gases: are therefore

compelled ‘totiake an abrupt turn:of substan- ' ;

‘tially 90° to.enter the first heating gas pass.and
‘thereafter .to- completely .reverse their previous
direction of flow to continue their passage to the
boiler gas' outlet. IR L
" In such’ constructions, there
uneven: ‘distribution - of ‘heating gases.:to: boiler
tubes at the entrance. to the first heating gas pass,
‘bothi 88/to gas temperatire and gas quantity and,
as @ result, certain of the boiler tubes adjacent

‘the entrance are deprived of their proportionate

'share of the heating effect of such gases which to
-some. extent. impairs the efficiency. of :the boiler
unit.’ When. the fuel is pulverized coal or the
like, those: boiler tubes. which:lie in the path of
concentrated heating gas flow are dapt.to become
heavily::coated with slag which also: contributes

associated - combustion ..

is'a tendency :for .

disclosed rélétes (to' >t-r‘ie )

1 Claim. (CL 122-336)

mum transfer of heat to be obtained throughout
the superheater without exceeding the maximum

_safe operating temperature of the _superheater

10

15

.20 .
ieven distribution of heating gases to a hegting gas

to decreased operating efficiency of the unit, be-

sides necessitating frequent cleaning of the tubes.

. Unequal distribution of gas flow. into the first
heating gas pass may.also have a detrimental ef-
fect on;superheater operation particularly when
the superheater: is: positioned adjacent the en-
trance to the pass as is often the.case. On the
other -hand, uniform: distribution .of -gases: to: the
pass.and across the superheater enables g. maxi-

50

55

‘tube metal.

1. An: objeet of my invention is therefore. to pro-
vide substantially uniform -distribution of heat-
ing gases to the heating surface of a boiler unit
such. as-described. o i : a

Another- object of the invention is the pro-
vision of upright boiler tubes disposed-in suitable
relation to the:entrance to a heating gas pass to
effect substantially uniform distribution of ecom-
bustion,; gas flow into the pass. [

An additional object. is: the:provision of a lim-

ited number.of. boiler tubes arranged in a series
-angularly. disposed . with respect. to. the defining
-wall of -a heating gas pass to effect substantially
~uniform distribution of heating gases to the pass

dn; a horizontal direction. S R
A further object is the method of effecting

bass having its entrance disposed.at an abrupt
angle to the approaching course of flow of ‘such

;gases.

Among other. objects is the provision. of means
for. effecting -even distribution of ‘furnace gases
to-a first boiler heating gas pass ~while. causing
ash or. other. entrained.solids fo. be discharged

Jfrom:the heating gas stream.

. While baffles forming an angular éxtension of
the partition have been used in steam boilers of
this general type as shown .in U. S. Patent

2,186,919, E. G. Bailey, in such cases the baffle ex-

tended across substantially the entire width of

‘the entrance. pass, and functioned primarily to

prolong the flow path of the gases in the furnace
chamber and to. shield substantially all of the

‘tubes in the first pass from radiant heat. With

such. constructions the heating gas flow is con-
fined to the relatively narrow space between: the

.end, of the partition extension and the rear wall.

A gag throttling effect results which tends to pro-
mote a large eddy current or recirculation effect
across the forward rows of tubes in the first pass.

5 [This effect is confirmed by the fact that in the

commercial operation of such units, any slag car-
ried by the heating gases tends to deposit on the
tubes directly opposite the gas entrance, :

. 'The various features of novelty which charac-
terize my invention are pointed out with particu~
larity in the claim annexed to and forming a part
of this specification.. For a better understanding
of* the invention, its operating advantages and
specific . objects : attained by 'its use, reference
should be had to the accompanying drawings and
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, 3
descriptive matter in which I have illustrated and
described  preferred embodiments of my inven-
tion. -

‘Fig. 1 of the drawings is a sectional elevation
illustrating -4 form of water tibe boiler in which
my invention is embodied; : :

Fig. 2 is a sectional plan of the boiler show:-
in Fig. 1, taken along line 2—2!

Fig. 3 is a fragmentary view similar to Fig. 1

showing an embodiment of my invention in
modified -form; :

10

Fig, 4 is a sectional plan of the boiler shown: . ;

in Pig. 3, taken along line 4—4&; and,

Fig. 5 is a fragmentary view, in sectional plan.
similar to Fig. 4, showing a further - medifica-

tion.

erally of the type disclosed in the aforesaid U, S.
Patent 2,186,919 and comprises a -setting of
rectangular cross section having. upright front
‘and fesy walls-13-ahd 12; respectively; upright
side Walls 13 'and 18, atid 8n upper enclosing wall
61 ¥o6I~ 15, The space withih the setting is
divided horizontally by a partition 16 formed
of ‘upright Yoiler tubes:t6 be later described, the
space -4t ohe side-of the pattition ‘serving:as a

15

The boiler unit shown in Figs. 1 and 2 is gen=

4 -
which extends across the second and third heat-
ing gas passes 32 and .34 from the inner end of-
the baffle 28 to the front wall 10. e

Tubes 25b of the bank 25 in the first pass 31
are preferably of larger diameter and are more
widely  spaced, both longitudinally -and ftrans-
versely, than the tubes 25¢ in the succeeding

-passes 32 and 34, the tubes 25b being arranged

in- horizontally spaced- groups  to provide an
intermediate space 35 for a superheater 36, here

" ghown as being formed of a succession of ver-

tically extending looped. tubes 35¢ having their
iower ends connected to inlet and outlet headers

© 37-ahd 38 respectively; the inlet header 37 being

suitably ecnrected to ‘the upper stream and
water déum 25 by means of a plurality -of longi-
tudinally spaced tubular connectors 39 extend-
ing downwardly. along the side wall i4 between

" eertain ‘of the side wall cooling. tubes 14a and

20

25

-¢gihBistion chainbet AT, and the spage’at the

“opposite side a boiler compartthent or passage
i8 receiving hot heating gases from the com-
‘Hugtion chaniber 1. S
Burhérs 19 of & type shitable for-burning the
""" ot fuel desived are positioned in the front
10 for . projéctirg flame ' hotizontally

wall

throtigh the - conibustion -chamber toward .the-

fear wall 12; the hot gases of comblistion enter-
ing the boilei passage (8 through the entrance

opening 21 fefmed between ong end of ‘the par-

‘tition 16 and the fear wall 12. 'The spent hedt-
ing gases are suitably d_i‘sbha'rgéd froin the boiler

‘passdge 18 through a gas sutlét; not shown, from
5 région adjacent the frort wall 10 as disclosed -

for -exatnple in the aforesaid patent. ‘ :
Liiphe beiler stidcture cornprises horizontally
disposed upper and lower boiler drums 23-and

‘28 eonnected by a Boiler tube bank 25 having its-
niged uptight ih TOws extending longi-

tubes ary
tudinally of the drums 28 and 24. In the em-
‘Bodiiheht discloséd the tube§ Have the major
portions of their lengths straight and vertically
-disposed with their upper -ahd lower énd por-
tions bent to enter the drums tadially. _
Eagh ¢f the Setting walls 10, 12, 13,-and 14
i§” lined with' fluid cooling tubes 104, 12a; 13a,
and 1da suitably eénneeted to the drums 23 and
24, in parallel with the beiler bank 23, fo pro-
vide natiiral eirculation seétions of the complete
boiler eivculatory -&ystem;” the side -wall tubes

12q- beitig extended tpwardly .along the roof 15
t6 Gonnect with the upper drum 23; ahd termi-
nating at their lowet ends in a header 26 Irem
which eonnections are made to the lewer drum
24 through the floor tubes 27, similar to:the

30

thence - inwardly ' between - transverse rows of.
poiler tubes 28b in-the first pass .. .

.+ Forwardly of the superheatef. 38 the tubes:af
the boiler bank 25 .gre formed in a group com-
prising - two “tows -of - tubes 25b -arranged -and
spaced: substantially: as the fubes :25b disposed
rearwardly of the superheater, and two:rows of

tubes 25d arranged in staggered relation to form

a well known pattern of slag screen whereby in-
ereased -entrance area :is’ provided for  admig-

_gion. of /Heating. gases into the bank 28. ...

. The heating gases generated in the combus-
tioh chamber 11:are first directed-longitudinally
‘of the chamber toward the fluid cooled walk 12
‘at the rear, 4y reason of the-burners. .9 being
positioned il the front wall 10, the. velocity.-of
‘gas flow being sufficiently high to provide atend-

. eriey for the gases ‘to:maintain their ‘original

40

RilY

arrangement shown in the above mentioned

patent.
Transverss baffles 28 and 29 are positioned

{ntermediate the front and rear walls 19 and 12

16 provide & plurality of serially connected
passes 31,82, and 34 through. which a -sub-
stantially - horizontal flow - 0f - heating gases: is

Taititained over the- tubé bank 26 from - the -

entrance opening 21 ‘into the first pass 81 to
the above nientiohed gas oitlet leading from
the third pass 34. : -

. Tubes 25¢ of the bank 25 are-arranged  in

tubiesto=tube relation to form the partition 16 4%

direetion. of flow beyond the end.-of the partition
wall 16, with the result that when their .diree-
tion .of -flow: changes. to enter the first pass: 3,
‘there is .2 greater .concentration:.of .gas flow
through ‘the reatr portion of the entrance open-

ing 21 adjscent the wall 12 than through the

front portion adjacent. the transverse baffle 28.
In.order to.effeet ‘substantially uniform: distri-
bution of gas: flow into:the boiler tank d

across the superheater 36, a bafiie struet

provided comprising spaced gas deflector units or

‘pafies 41 arranged in stepped suceession in:a.row

) extending obliquely across the opening 24 into the

first pass 81; the bafle 41z at the front end of the
row being ‘positioned : adjacent the innetr:end of
the partition wall. 6, and the bafe 4ib:iat the
rear end of the row being positioned adjacent the

5 rear.wall 12 of the combustion:chambez:

“Each ‘of the deflector /bafiles 41:as: shownis
formed.of ‘boiletr ‘tubes § 12, 41y, and: 412 having
the major portions -of their lengths straight and
vertically disposed in -parallel relation:te-corres
sponding. straight length ‘portions of: the boiler
bank tubes 25b and 25d; the baffle tubes. having
théir upper and lower end portions suitably bent
for radial entranee into the boiler drums 23 and
24 in cireumferentially spaced longitudindl rews

5 42 and 43.The straight length portions.of-the

tubes forming each bafie 41 dre preferably ar-

- yahged at spacings sufficiently small to pravide an

appréciable ditectional influencé :on -the: -dp=
proachinhg stream of heating gases:which is to be
guided thereby into the first heating gas pass-3l.
In the illustrated embodiment the spaeing: is 46
2 minihum since the coinponent tubes &41x; 417,
and #1z ars.in contacting relation 'to provide s

. pafe: strileture substantially impervious to.-g&s

flow. between adjacent  tubes; Suitablé Enown
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means, not shown, may be utilized. for maintain-
ing' successive baffle tubes in contiguous relation,
«or for otherwise.maintaining each group of tubes
dix, 41y, and 41z as a unitary :substantially con-
tinuous,  gas - deflecting structure. = Individual
bafles 41 may alternatively be formed by two or
more spaced tubes, with suitable closure means
provided for the intertube space or spaces.
.:The row. of deflector bafes 41 is inclined  at
approximately 45° to the plane of the partition 1:3
‘With each:succeeding baffle disposed farther from
the plane of the partition than. the preceding
baflle; successive: bafiles being arranged . at sub-
stantially equal spacings within the row, with
the end baffles 4i¢ and 41 arranged at somewhat
smaller spacings from the partition and from. the
rear ‘wall 12.. The straight length portions of
tubes 41z and 41y of each baffle have their center
lines in:a:common plane normal to the longitudi-
nal axes of the drums 23 and 24, while the tube
41z is displaced forwardly of the common plane
at an angle of from 45° to 60° thereto to provide
& baffle. 44 having its: leading edge or portion
oblique: to: the longitudinal direction of flow of
the approaching combustion gases.

In, the specific arrangement shown, each baffle
of the series extends outwardly from the opening
2i.to a position' where its outer edge is at least
in;alignment with, if: not actually. overlapping,

the inner edge of the .next adjacent baffle;: for 3

example, the. front tube 41z of bafie 41g and the
rear.tube 4z of the next adjacent baffe 41 are
tangent to a common plane parallel to the. parti-
* tion 1§ and to. the generally longitudinal direc-
tion-of flow of the approaching heating gases,
< Bach baffle 41, which is arranged transversely
with respect to the general flow of gases foward
the rear of the combustion chamber 11, has two
distinet - effects on gas flow conditions each of
" which.contributes to improved distribution of the
gases: across the gas discharge opening 2{, First,
there is a- deflecting action . resulting from. the
transversely extending face of the baflle being
impinged upon. by a portion of the gas stream
flowing longitudinally of the chamber {1 ;- this
forward: face acting to deflect the major portion
of the gas intercepted thereby and directing that
major. portion toward the side wall opening 21,
particularly because the outer edge of the bafie
farther from the opening is slightly upstream
with respect to the inner edge adjacent the open-
ing. . Secondly, some. of the gas that impinges on
the outer leading edge of ‘the baffle,-as well as
gas flowing longitudinally of the furnace past the
outer edge of the baffle, expands laterally into
the space adjacent the rearward side of the haffle
whereby s gas eddy is set up which induces a
lateral deflection of gas from the stream passing
the outer edge of the bafile and thus acts to cause
a:second diversion of gas toward the entrance o
the gas pass 3if. The same set of actions is re-
peated with succeeding lateral divisions of the
total gas stream by the successively spaced baffles
4l in the diagonal row. Thus with the gases of
combustion more or less uniformly distributed
across the width of the combustion chamber be-

tween its defining walls 13 and 16, and with the.
deflection and redistribution of the gases in ad- -

vance:of the opening 21 by the baffles 41, an opti-
mum distribution of gas flow- throughout the
width of the pass 31 is effected, both with respect
to  thermal  and quantitative characteristics,
whereby the entire heating surface of the super-
heater 86, or other heat exchange surface simi-

larly positioned, may be utilized to its maximum,

1y

heat absorbing capacity without risk of damage
to the metal of its tubes. Co

In the modified construction shown in Pigs, 8
and 4, the boiler unit is of the same integral fur-
nace type as. that . previously described, and in
view of the similarity a number of previously dis-

cclosed details of structure have been omitted for

simplicity of illustration and description. ~ The
boiler. is represented however as being. of greater
capacity, utilizing a greater number of transverse
rows of boiler tubes than in the former embodi~

 ment..and a correspondingly greater depth of

15

20

25

(%)
(=]

35

40

furnace and combustion chamber 11 between the
front and rear walls 10 and (2. ' The comparative
ratios of furnace depth relative to furnace width
are .approximately, somewhat greater than 1:1
for the unit of Figs. 1 and 2 and somewhat
greater .than 2:1 for the unit of Figs. 3 and 4. -

~The hot«gases of combustion are projected lon-
gitudinally of the chainber |7 toward the rear
wall’ 12 as ih the former embodiment and due
to their relatively high velocity of flow there is a
marked tendency for a greater proportion of .the
gases to-enter the first pass 3f through an areg
-adjacent the rear wall {2 than through the re-
maining area adjacent the transverse baffie 28.
-+ 'The means employed in this instance for im-
proving distribution of gas flow into the first
pass 31,.and across the superheater 86, is & modi-
fication of the structure previously described and
comprises .a bafle 45 extending into the combus-
tion chamber i1 from adjacent the rear and. of
the partition wall i6.. The bafile 45 also extends
beyond the front row of boiler tubes 28d which as
shown is substantially in alignment with the row
of tubes 25a forming the partition 16.

‘The bafle 45 is conveniently formed by. tubes
45¢ corresponding in- diameter to the tubes’ 25a
of. the partition 16, and the bafie constituting,
in effect, an angularly disposed extension of the.
partition 6. - The tubes 45¢ have the major por=
tions of . their lengths straight and vertically -dis-=
posed, similar to the formation and. disposition

of other tubes. of the boiler; the upper and lower

; ends. of the tubes 43%a being suitably: bent for

radial entrance into each of the boiler drums 23
and 24 in a single:longitudinal row 48. - Ag shown,

“‘each baffle tibe 43 is in contact with the tube

. adjacent throughout the row, in which raslation

6U

70

(4]

‘gas_stream, thereby causing the impinging

such tubes may be held by suitable. means,: not
shown, R ‘ ‘ ‘ o
.The baffle or deflector 45 is thus positioned in.
the path of the approaching gases where it is
impinged upon by a marginal portion of the total
por-,
tion to be deflected into the main body of combus-
tlon gases and breaking up a part of their velocity:
head as the gases enter the region ironting the
entrance 21.to the first pass %i. Such impinge-
nment and deflection tends to effect substantially
complete redistribution of the flowing gases so as
to improve both thermal and quantitative dis-
tribution throughout the entire gas body before
the gases contact tubes of the boiler bank 25.
Furthermore, as described in connection with
each baffle 41, the flow of gases around the end
of baffle 45 results. in the creation of an eddy
adjacent the rear side of the bafe which assists
in.the distribution of. furnace gases in a hori-
zontal direction at the side toward the entrance
21, and thus serves to equalize flow of the gases
substantially throughout the entire entrance area
into the first pass 3. Although the baffle 45 is
shown at right angles to the partition 15, it is not
essential that this particular angular relation be
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maintained in every ¢ase provided the sngularity

selected is sufficient to effect the thoroughness of

‘gas Tedistribution desired. .- .

. The modification shown in Fig. 5 employs a
narrow tubular bafle 47 formed as.an: extension
“of the partition wall 1§ and projecting across the
entranee 21 to the frst heating gas pass 3. In

-advance of the closely spaced boiler tukes there-

in. . The haffle 41 extencs in oblique relation:to
poththe partition. wall -8 and the {ransverse
bafie 28 to define with the partition, at the fur-
nace side, an inclhuded angle of - approximately
-150°, RTINS =

In conjunction’ with: this
tension baffie, the rows of boiler tubes in front.of
the superhesier 35.may be so arranged as to ‘posi-
tion the first row of slag screen: tubes 25¢ for-
wardly of the end of bafle 41, about as shown, and

arrangentent of ex-

trance opening 21, as measured ‘between -the

transverse bafile 28 and the rear wall (2, in align~
ment with the partition 16, the object being to

‘secure as uniform thermal and quantifative gas

distribution as possible-before the gases enter
the rows of heat exchange tubes of the unit which
lie to the rear of the opening 21, particularly
those tubes in which the internsl fiuid is main-

" tained at the highest teimperatures, such as the

10

the first row of the more closeély spaced tubes 250

substantially in or to the rear of ‘a plane with the o
. tubes 25c forming the partition. £8. - The haffie
. tubes 43¢ are practically in wall-to-wall contact

to form a substantially impervicus baffie; never-
theless, if it is-desired to completely block off the

intertube spaces, or to provide tubespacers to i

maintain the tubes 4%z in-alignment, -suitable
means for such purposes may be selected from
devices well known in the art.

Comparing the arrangement of Fig. § with that

of Fig. 4, it will be noted that several tulbes 250

and 25d toward the front of the first pass .3t
have been omitted to provide space for the baflle
471. - The bafle tubes #%a may therefore ‘be con-
nected to the drums 23 and 24 in-the same row
or rows with the remaining tubes 25b and 28d

30

35

without the necessity of providing an-additional

row of tube holes 48 as in ¥ig. 3. .

- The bafle 47 functionsin substantially the same -

manner as the bafle 45 in improving. distribution
of ‘gas flow ‘into the first heating gas pass 31
throughout thearea of thie opening 2i. The bafile
. 47 extends into the path of the approaching gases
and thus - acts to divert that portion of the gas
stream flowing marginally -of the combustion

chamber adjacent the partition 16 inte the main

portion of the stream-flowing ‘through the cen-

40

tral portion’ of the echamber, thereby causing g -

mixing angd redistribution of these ‘gas-stream
portions as they enter the furnace region front-
ing the entrance to the heating gas pass 3. As
the gases turn to enter the pass 31, an eddy is
created adjacent the rearward or downstream
surface of the baffle 4%, as described in cconnec-
tion with bafe 45, and with each of the bafies
&1, thereby causing the gases to enter the pass
more unifermly throughout the area of the en-
trance 21 instead of providing & concentration
of gases toward the side of the pass adjacent the
rear wall 12 as would normally vesult from their
lIongitudingl direction of approach if the bafle 41
were hotpresent. : S S

When- & fuel such as pulverized coal:is being
burned in the chamber 11, the baifle 45 or &1
serves ‘o further purbose in that it prevents any
concentrated flow of solid preducts of combustion

glong the partition #§ [rom entering the-convec-
tion bank in the gas pass §l: the additional wall

siirface presented by the bafile 45 or 47 being dis-

posed in the path ¢f gases carrying such solids
and effecting a separation-of ash.-and slag ‘par-

ticles from the impinging stream.

: The extension bafie &5 or-47, whichever is used,
is preferably so propertioned amd arranged as-te

cause the eddy formed along its rearward: sur-

50

superheater tubes 36g which carry vapor -and thus
afford. the’ maximum -internal fluid film resist~
ance to the transfer of heat. - B .

LIt will :be understood from the foregoing. de-
seription’ that substantial uniformity of heating
gas distribution should be adequately -established
at o position forwardly of :any tubular heating
stirface ‘the -operation and length of service of
which 'would be adversely affected by maldistri-
bution of.gas flow thereover. - It is essential there-
fore, since eptimum distribution of gas fow
through the pass 31 depends on the creation of
an eddy at the rear of each bafile 41, 4%, or 41,
that the magnitude of the eddy be controlled-and
its. formation restricted to a region adjacent the
opening 21 .in advance of any row or group of
tubes over which the distribution of gases is criti-
cal. L
TFhe horizontal extent of the baffle within the
combustion chamber must therefore be: limited
and its actual width dimension determined in re-
lation to'the proporiiens of the combustion-¢hams=
ber with which the bafile is associated. Thus; for
units of the general construction herein described,
and for the purposes specified, it is contemplated
to limit-the distance that the baffle 41, 45, or- 41
extends toward the side wall 13 and toward-the
rear wall 12 to twenty per cent of the total width
of ‘the-particular ‘gas flow path involved:  For
example, in the embodiments illustrated, the
width of a baffie 44, 45 or 47, first, as projected
on'a plane mormal to the longitudinally-approach-
ing gases, should not exceed twenty- per cent of
the-total widbh of the gas fow path hetween:the
partition 16 and the side wall 18; and:-second,
as projected-on a plane normal to-the How of
gases entering the opening 21, should alse ‘not.
exceed twenty per cent of the fotal width ofthe - -
ggs flow path afforded by the opening 24" be-.
tween the end of the-partition i and the rear.
wall §2.. ' s : :

T-claim: T e
A fluid -hester comprising a bank of upright

. heat exchange fubes disposed ‘in-a space:Taterally

55

18]

G0

N

%

face to be localized to a region adiacent theen- @

adjoining o -combustion chamber, said chamber
having oppositely arranged front and vertieally
disposed rear outer walls together with -an inner
side ‘wall- formed as an upright partition wall
separsting saidl space from said ~chamber ‘and
terminating ‘in- spaced relation to said rear:-wall
to provide aniopening from the side-of said-com-
bustion ‘chamber- for the discharge of heating
gases into said space, said chamber having 2 gas.

‘tight vertically disposed outer side. wall connect~

ing said outer front and rear walls, burner means
assoctated with said front wall effecting . sub~

‘stantially herizental fiow of heating ‘gases renr=

wardly “through said chamber throughout ‘the
total width thereof between. said side. wallls ‘&t
g veloeity - tending %o coneentrate said gases to-
werd - said vear wall in their flow-‘through said
opehning, and ‘means for distributing heating gas
flow substantially threughout the width of said
opening, said last named mieans ‘comprising 428§
deflecting structure constituting the sole gas dis-:
fributing means within- said chamber; ‘said gas:




2,661,889

deflecting structure extending s substantial dis-
tance into said stream of rearwardly flowing gases
from adjacent the end of said partition without
causing any substantial throttling of the gas flow
between the combustion chamber and said tube
‘space, and said structure being formed of closely
spaced tubes arranged in a plane disposed at an
acute angle to said partition and terminating in
a free outer edge arranged parallel to said outer
rear and side walls and extending g distance to-
ward said outer side wall up to but not exceed-
Ing twenty per cent of the total width of said
chamber and a distance toward said rear wall

(%1

Y Number

10 '
up to but not exceeding twenty per cent of the
width of said gas discharge opening,

ROBERT K. BEHR.
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