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My present invention Irelates to an air heater, 
and has for an object the provision of a heater 
Which shall have improved heat transfer char 
acteristics so that the maximum amount of heat 
generated by the burning of fuel is transferred to 
the air to be heated. 
Another object is to provide an air heater em 

bodying a combustion chamber and an air heat 
ing chamber, together with sets of flues so con 
structed and arranged that air to be heated passes 
through a set of the same disposed in the com 
bustion chamber, and the products of combustion 
pass through the other set thereof disposed in the 
air heating chamber, whereby the maximum 
amount of heat is transferred from the products 
of combustion to the air to be heated. 
My invention further contemplates a heater in 

Which the combustion chamber is disposed in the 
air heating chamber, the major portion of the 
air heating chamber lying behind the combus 
tion chamber, the rear wall of the former extend 
ing Substantially across the latter, said wall also 
forming respectively the rear flue sheet for the 
Set of flues through which passes the air to be 
heated, and the front fue sheet for the fidues 
through which pass the products of combustion, 
thus not only adding to the thernal efficiency 
of the heater but also resulting in a compact, 
economical construction. 
A further object is to provide a heater embody 

ing the above enumerated features and in which 
the products of combustion, after passing through 
the flues therefor are caused to flow downwardly 
behind the rear wall of the air heating chamber 
and then upwardly over the top thereof through ; 
relatively narrow passages disposed at each cor 
ner of the rear wall of the combustion chamber, 
and thence to a draft stack, whereby the products 
of combustion are caused to move slowly down 
Ward in contact with a large area of the rear wall 
of the air heating chamber while at the higher 
temperature, and are then caused to move up 
Wardly at a high velocity and in contact with a 
Small area of the rear wall after a large part of 
the heat is removed therefrom, thus increasing 
substantially the thermal efficiency of the heater. 

It is another object of my invention to provide 
an air heater in which the front lower portion 
of the combustion chamber is open, perinitting 
heat generated by a heat unit placed therein to 
radiate directly into the room to be heated, While 
at the same time the products of combustion 
from the heat unit are all carried from the roonin 
in a, clOSed circuit. 
Apparatus embodying the features of my in 
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Vention is illustrated in the accompanying draw 
ingS forming a part of this application in which: 

Fig. 1 is a front elevational view, partly broken 
a Way in section; 

Fig. 2 is a vertical sectional view taken gen 
erally along line III-III of Fig. 1; 

Fig. 3 is a somewhat diagrammatic perspective 
view with certain portions of the outer jacket 
broken away to disclose some of the interior 
parts; 

Fig. 4 is an enlarged detail sectional view taken 
generally along line IV-IV of Fig. 2; 

Fig. 5 is an enlarged detail sectional view taken 
generally along line V-V of Fig. 2; 

Fig. 6 is a sectional view taken along line VI 
VII of Fig. 1; 

Fig. 7 is a Sectional view taken along line VIII 
VIII of Fig. 1, Some of the fues being omitted; 

Fig. 8 is a fragmental elevational view, partly 
broken a Way and taken along line VIHK-VIII of 
Fig. 7; 

Fig. 9 is a, perspective view looking at the rear 
of the front wall of the outer jacket of the 
heater; and 

FigS. 10 and 11 are detail perspective and plan 
Views, respectively, of the odd shaped fill-in plates 
used at the upper and lower corners of the open 
ing in the front wall of the outer jacket. 

Referring now to the drawings for a better 
understanding of my invention, my improved 
heater comprises a jacket having a front wall 9, 
a rear wall , and side Walls 2, and a top wall 
3. In the manner Well understood, the walls are 

joined together at the meeting points by welding 
or otherwise. The jacket is Supported on a base 
i 4 comprising a horizontal plate 6, and vertical 
rear and end walis 7 and 8. Likewise, the re 
mainder of the structure of the heater is sup 
ported principally from the plate 6, as will 
appear later. W 
The front Wall i 9 of the jacket is formed of a 

plate having an opening 9 at its top and a cen 
trally disposed opening 2 adjacent its bottom. 
The upper edge of the lower opening carries an 
tupWardly and inwardly curved lip 22, substan 
tially coextensive in length with the width of the 
opening 2 . The lower edge of the opening 2 
carries an inwardly turned horizontal flange 23, 
While the sides of the openings carry inwardly 
curved lips 24. The vertical rear edges of the lips 
34 are welded along the line 2 to the side plates 
of a combustion chamber as will i later appear. 
The resuliting Upper and lower open corners 27 
and 28 between the lips 22-24 and 23-24 are 
closed by odd Shaped fill-in plates 29 and 3 for 
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filling respectively the openings 2 and 28, there 
by to effectively seal around the opening 2 i for a 
purpose later to appear. A plurality of louvers 3 
are disposed across the upper opening 9 through 
which air to be heated passes, and which serve 
to Ornament the front of the heater. AS thus 
ShoWn in Fig. 9, the lower part of the plate C9 is 
cut out as indicated at 32, and the space there 
between may likewise be filled with louvers if de 
sired as ShoWn in Fig. 1. 

Disposed With its lower edge abutting the up 
turned edge of the lip 22 is a plate 34. Secured 
to the plate 6 as by welding along itS-lower. edge, 
is a vertical plate 3G, Which as shown in Fig. 2 
is Spaced rearWardly of the plate 34: behind the: 
lower Opening 2 in the plate ; : Welded to the 
plate 3G, and inclined upWardly and, rearwardly, 
therefrom is another plate 3, bent to provide a 
horizontal portion 38, and thence bent to provide. 
a vertical portion 39. The plate 34 and the por 
tion 3S of-plate 3 are joined across their tops by: 
means of a- plate - 4. 
along, their rear edges - to conform to the configu 
ration of the rear plate 3 are Secured as by. Weld- . 
ing to the ends of plates - 3 , 36, 3, and 4 , and 
are welded along their bottomn” edges to the in 
turned lip 23. The structure just described i de 
fines - a coirbustion chamber - C ha.Ving a rela -- 
tively shallow lower portion as considered from 
front to rear of the heater, and a relatively deeper 
portion at itStop. 

Resting on the plate i 6, just forwardly of the 
plate 36-to lie within the bottom of the combus 
tion chamber C and Sehind the Opening 2 , is a, 
heat unit indicated generally by the numeral 44. 
While the heat Unit employed may bu'n either 
solid; liquid or gaseous fuels, I have, for the pur 
pose of illustration, shown the same as - coimpris 
ing a gas heater having the usual refractory back 
ing blocks 46, the burner element 47, the gas sup 
ply line 48, and a control valve 49. Air for, com 
bustion may if desired: be: supplied through an 
elongated opening 5 in the filange 23. 

It is to be noted that the plate 34 is placed rear 
wardly, of the plate , an amount: depending upon : 
the radits of the lip 22, thereby to define a space 
between these plates indicated by the numeral 5. 
Within the deep : upper i portion of the combus 
tion channei C are a pull’ality of filue:S Or air pipe:S 
B2: TÈThe fues extend i rearWardly andi are fixed 
at either end in openings in the plate - 34 - and in 
the vertical portion 39- of the plate 37, thus to 
communicate at their forwards ends with the 
space 5 and provide i air passages through: the 
chainber C. 
Adjacent the rear of the plate t , and secured 

as by welding to the uppe Surface thereof allong. 
its lower- edge is a vertically extending plate 53. 
The plater 53 is: bent to provide a forwardly - in 
clined portion , and thence is bent horizontally 
and - forwardly to i provide a portion 5. passing 
over- the upper plate , and - in Spacedit relation 
thereto. The plate i overhangs the plate 34 
and is, welded to the - front plate !! 3. The plate 
33; . and its portions 34 and j - are spaced from 
the rear. Walls - ? and the top wall i 3. of the outer 
jacket, thereby - to provide communicating Spaces 
5 and - 8 respectively. The plate 53, and its por 
tions -- and extend outWardly to join the end 
Walls 2 of the jacket as indicated more particu 
lairly" in Figs. 6 and 7. Plate 33. and its portions 
54. and 5, together with the end walls i 2 of the 
outer, jacket thus define a space B, closed at its 
bottom by the plate i 6, and which I term an air 
heating - chamber. T?The fiues , 52, thus communi 
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cate with the Space and with the chamber B, 
the plates 34 and vertical portion 3S of plate 3 
formning the fue sheets at each end of the filue:S. 

Secuired at either end in Suitable openings in 
the rearwardly inclined portion of the plate 37 
and the forwardly inclined portion 34 of the plate 
53 are a plurality of curved flues 59. The curva 
tuire of these fitues is Such that their rear ends 
are higheir than te forwardiends. The filue:S 69 
thus communicate-with the combustion chamber 
C at a point between its top and bottom, and With 
the Space i 3 betWeen the rear jacket Wail i i and 
the , plate 33. 

Referring particularly to FigS. 3, 4 and 5, Se 
curei to the rear of the plate 33 and extending 
yerítically alloing. thie - inclined portion $; thereof 
are spaced baffie plates 6 and 62. The bafiles 
6 and G2 are Spaced relatively far apart With 
respect to : each other, and close to the end Walls 
2 of the jacket to provide a centrally disposed 

Wide Space and a pair. of Irelatively narrow verti 
cally extending. spaces 3 and 34. The bafiies . S i . 
and , E2 are cross, connected by means of . a, baffle 
6, disposed above the uppermost ones of the flue:S 

59: The baffle plates G 2, 2, and & $ , thus inclose 
the rear ends of all of the tubes 3 except. a minor 
innber: thereof which emerge through the plate 
53: inito the Spaces 63 and 6. The purpose - of. 
theSe tubeS in the functioning of the heater. Will 
be deScribed later. 
The base plate fê is provided with an opening 

G7, and connected to this opening is a conduit. 68. 
The conditit may lead beneath the floor, 69 - of a 
l'Qom in which the heater is located, the conduit. 
i Ray. ha. Ve therein an indiction fan , driven by. 
a Notor 2: The conduit may lead to hot. air 
registerS, not. ShoWin, Wereby air from the cham 
ber: B : Si, deliveired from the heater. to one or a, 
InUížnber Of roomS. 

The top jacket wall i 3 - is provided with an 
opening. Whereby the space 58, is connected by a , 
Suitable pipe i 3 to a. draft Stack, not shown. 

From the foregoing the method of constructing 
and U.Sing my... inproved heater ray. Inow be read 
ily explained and understood. With the unit 
COinStructed and arranged as Shown and ex 
plained, it Will be apparent that heat generated 
by, the heat unit 4f. Irises upwardly into the upper 
part of the combustion chamber. , C, and in a. 
Whirling ni OveÍent. is: drawn through the fiules 59, 
from . Whence it passes into the Space 5? - between: 
the plates 53. and - below the Cross baffle 66. In 
1response to the draft from the stack as applied 
to the fiue. 39, the gases of combustion are caused - 
to move:downwardly in the Space B. between the 
baffies 6 and $2, and thence to flow. under the 
loWer edges - thereof, upwardly into the Spaces, 
3S and . 64, into the i space 53 between the - piates 
$.. aind 3, and thence to the stack. With the 

fan - if in operation, air to be heated is drawn 
through the louvers 3 , into the space 5, through 
the fues i 52 and into the air. heating chamber B, 
and thence into the conduit 88. Simultaneously, 
SOMEle air. in the Space - 5 , is free to pa SS over the 
top : of the plate 3 - of the - combustion chamber, 
and , Some around the sides thereof and directly 
into the chamber. E without going through the 
flue:S 532. it will be apparent that the air is 
heated in the combustion chamber C. While pass 
ing through the fues i, and is further heated 
after entering chamber 3 because of the fact 
*tihat the not, gases of combustion are passing 
through the fitues. 5. Further, heat is absorbed 
?y the air to be heated while the products of com 
USition, aire moving downwardly in the space 57, 
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at which time the gases are still at a relatively 
high temperature. Once the gases reach the 
lower edges i 4 of the baffles 6 and 62, and enter 
the relatively narrow spaces 63 and 64 their 
velocity is increased, and they move upwardly 
and Out of the heater at a relatively rapid rate 
and after most of the heat has been removed 
therefrom. It is to be noted that Spacing the top 
plate 4 of the combustion chamber C from the 
plate 56 in effect insulates the hottest part of the 
System from the coldest part; that is, Since Some 
of the air to be heated flows between the plates 
4 and 56, this relatively cold air absorbs some 
of the heat from the gases about to go to the 
stack. Being relatively cool this air readily takes 
up heat from the plate 56, thus recovering heat 
which otherwise would be lost. This arrange 
ment materially increases the thermal efficiency 
of the unit as a whole. In actual practice I have 
found my improved heater to be considerably · 
more efficient than those types of heaters in 
which the air paSSes only through a Set of flues. 
The purpose of having a relatively few of the 

flues 59 exit into the Spaces 63 and 64 is to pro 
vide a, limited amount of draft when first Starting 
the heater, So that any unburned gas has a ready 
and direct exit to the Stack. Since the rear endS 
Of the fidues 59 are higher than the forward endS 
thereof, a natural draft through the flues is pro 
Wided. 

It will also be noted that the heat unit itself is 
disposed immediately behind the opening 2 in 
the front plate i 0. The same is therefore readily 
available for servicing, and also the refractory 
members 46 radiate heat directly into the room 
to be heated. It will be obvious however that if 
my improved heater is to be used as central sys 
tem, the opening 2 1 may be completely closed, 
thereby to cause all of the heat to rise to the top 
of the combustion chamber C, there to be used 
in heating the air taken in through the louvers 
3 ?. Further, it will be apparent to those skilled 
in the art that instead of the louvers 3 a cold 
air return conduit could be connected to the 
opening f 9 of the front plate il 3, thereby making 
the unit suitable for use in a closed system in the 
manner well understood. Likewise, by omitting 
the fan 7 or reversing the same, cold air may be 
drawn in through the opening 67 from whence it 
flows reversely through the flues 52 and out of 
the opening in plate 0. 
From the foregoing it will be apparent that I 

have devised an improved heater which is simple 
of construction and manufacture, and which is 
efficient and compact. Likewise, by completely 
sealing around the opening 2 by means of the 
lips 22 and 24 and the fill-in plates 29 and 3, 
there is no chance for the products of combus 
tion to become mixed with the air to be heated. 

While I have shown my invention in but One 
form, it will be obvious to those skilled in the 
art that it is not so limited, but is SUSceptible Of 
various changes and modifications without de 
parting from the spirit thereof, and I desire, 
therefore, that only such limitations shall be 
placed thereupon as are specifically set forth in 
the appended claims. 
What I claim iS: 
1. In an air heater a combustion chamber de 

fined by front, rear, top and end plates, there 
being a centrally disposed opening adjacent the 
lower end of said front plate, means forming an 
air inlet passageway adjacent the top of Said 
front plate, a heat unit in the combustion cham 
ber adjacent the opening in said front plate, a 
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6 
plurality of air pipes communicating with said 
inlet passageway and passing through the front 
and rear plates adjacent the top of the combus 
tion chamber, rear, top and end walls forming 
an air heating chamber surrounding the rear, top 
and end plates of the combustion chamber, a 
plurality of rows of Superposed vertically spaced 
fitues disposed in the air heating chamber con 
nected directly at One end With the connbustion 
chamber at points below the rear ends of said 
air pipes and Opening rearwardly of the rear wall 
of Said air heating chamber, walls disposed rear 
Wardly of the rear wall of the air heating cham 
ber and Operatively associated therewith to de 
fine a closed space to which said flues communi 
cate, imeans to vent said space, and means to 
pass air to be heated through the air pipes and 
into and out the bottom of said heating chamber. 

2. In an air heater, an outer jacket comprising 
front, rear, top, bottom and end walls, front, rear, 
top and end plates, Spaced inwardly of the re 
Spectively corresponding walls of said jacket and 
defining a combustion chamber, there being a 
centrally disposed opening adjacent the lower 
end of the front wall of said jacket and an 
aligned centrally disposed opening adjacent the 
lower end of the front plate, there being an inlet 
paSSageWay in the Upper portion of the front 
wall of said jacket in communication with the 
Space between the front Wall of Said jacket and 
the front plate of the combustion chamber, a 
plurality of air pipes communicating with said 
inlet pasSageway and passing through said front 
and rear plates adjacent the top of the combus 
tion chamber, a partition wall having a portion 
Spaced for Wardly of the rear Wall of Said jacket 
and another portion Spaced beneath the top wall 
thereof defining a continuous Space therebetween, 
said partition wall and the rear plate of Said com 
bustion chamber defining between them an air 
heating chamber, a plurality of flues disposed 
in the air heating chamber connected directly at 
one end with the combustion chamber at points 
below the rear ends of said air pipes, the other 
ends Of Said fiules opening rearWardly of Said 
partition wall and communicating with said con 
tinulOLLS Space, means to Went Said continu OS 
Space, and imeans to pass air to be heated through 
the air pipes and into the heating chamber and 
oUt the bottom thereof. 

3. In an air heater, an outer jacket having 
front, rear, top, bottom and end walls, a plate 
diSpOSed for Wardly Of the rear wall and having 
a top portion eXtending forwardly in Spaced re 
lation beneath the top wall of the jacket, said 
plate being joined along its side edges to the end 
walls of the jacket thereby defining a closed 
space extending upwardly along the rear and 
under the top of the jacket, a draft connection 
to said space at the top of the jacket, a combus 
tion chamber within said jacket formed of front, 
rear and end walls joined by a top wall, the top 
and rear Walls of Said combustion chamber be 
ing Spaced from said plate to define therebe 
tWeen an air heating chamber, the end Walls and 
the upper portion of the front wall of the com 
bustion chamber being spaced from the end walls 
and the Upper portion of the front wall respec 
tively of Said jacket, a plurality of air pipes pass 
ing through the front and rear walls of said com 
bustion chamber adjacent the top thereof, a heat 
unit in the combustion chamber, a plurality of 
fiules connected directly at one end with the com 
bustion chamber at points below the rear ends 
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of said air pipes and opening rearwardly of. 
said plate in direct, communication. With Said 
closed Space betweelin the plate and the outer 
jacket, there being an inlet passageway in the 
upper portion of the front wall of said jacket in 
communication with said air pipes and - with the 
Space between the upper portion of the front Wall 
of said jacket and the upper portion of the front 
wall of the cornoustion chamber, and means to 
pass -- air to be heated throu1gh the air pipes and 
into and out the bottom of Said air heating 
chamber. 

4. Apparatus as - defined in claim 3 in Which 
said Space defined i between the plate and the 
outer jacket is divided by baffises into a relatively 
Wide i Space fälked On either Side by relatively 
narroYAW. Spaces, there being a CrOSS baffie: Con 
necting the Upper ends of Said Vertical bafiles, 
and in Which the Imajority of the fitues. Communi 
cate With the Space betWeen the - vertical bafile:S 
and ben 5e8th the CrOSS- baffie, and a minor: numi 
ber thereof communicate With said narrow spaces. 

5. Apparatus as defined in claim 3 in which 

8 
the ends of said:flues, connected to the rear. Wall. 
of the combustion chamber - are at a lower level 
than the-ends thereof connected to the rear plate. 

HARRY G. BECK. 
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