
2,254,383 Sept. 2, 1941. R. H. NELSON · 
HEAT EXCHANGER 

  

  

  

  



Sept. 2, 1941. * R. H. NELSON 2254 383 . 
HEAT EXCHANGER 

Original Filed Aug. 10, 1936 4. Sheets-Sheet 2 

  



2,254,383 Sept. 2, 1941. R. H. NELSON 

HEAT EXCHANGER. 
Original Filed Aug. 10, 1936 4. Sheets-Sheet 3 

47 2?Z? 

ARCHAARD /7 /MEZSO/y 

???? 

  



254,383 2, NESON 

HEAT EXCHANGER 

R. Sept. 2, 1941. 
, 

4. Sheets-Sheet 4. l Filled Aug. 10, 1936 igina 

212V AZ 
ARCA ARD /7 /VELSO/v 

  



Patented Sept. 2, 1941 2,254,383 

UNITED STATES PATENT OFFICE 
HEAT EXCHANGER 

Richard . Nelson, Moline, , assignor to The 
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poration of Illinois 

original application August 10, 1936, Serial No. 
95,141. Divided and this application May 25, 
1939, Serial No. 275,587 

7 Claims. (CI. 126-118) 
The present invention relates in general to 

heat exchangers especially adapted for use in. 
apparatus for the conditioning of air for circu 
lation to rooms and the like, and while the heat 
exchanger may be utilized in either cooling or 
heating apparatus, it will be described herein in 
connection with a furnace. . 
The present application constitutes a division 

of my United States Letters Patent No. 2,172,667. 
The illustrated furnace with which the pres 

ent invention is utilized embodies a compact unit, 
preferably employing oil as the combustion fuel 
and provided with an induction blower to create 
a stack draft and reduce the tendency of the 
gases of combustion to seep into the air flow 
passages Surrounding the combustion chamber 
and fues or ducts. Broadly, my heat exchanger 
aS embodied in the furnace preferably utilizes 
flues or ducts for the combustion gases which 
are provided with fins or ribs both inside and 
outside for the better transfer of heat from the 
combustion gases to the air flowing past the 
flues or ducts, and with the ribs or fins spaced 
more closely where the temperature difference 
between the gases and air is lower so as to equal 
ize the amount of heat transferred along the 
length of such ducts or flues. 

It is therefore an important object of the pres 
ent invention to provide a heat exchanger which 
is efficient in operation and economical to con 
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struct; and which is provided with a plurality of 
tubes So arranged that, when it is mounted in 
an air conditioning chamber, it will condition 
the air temperature uniformly in a direction on 
gitudinally of the tubes. 
Other and further important objects of this 

invention will be apparent from the disclosures 
in the specification and the accompanying draw 
ingS. 

' This invention (in a preferred form) is illus 
trated in the drawings and hereinafter more fully 
described. 
On the drawings: . 
Figure 1 is a longitudinal sectional view with 

parts in elevation, of a furnace embodying my 
invention, 

Figure 2 is a sectional view taken substantially 
along the line II-II of Fig. 1. 

Figure 3 is a sectional view taken substantially 
along the line III-III of Fig.1. 

Figure 4 is a sectional view taken substantially 
along the line IV-IV of Fig. 1. 

Figure 5 is a sectional view taken substantially 
along the broken line v-v of Fig. 1, 
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has a conduit 37 leading upwardly to a plurality 
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Figure 6 is an enlarged detail view of the 
damper and control arrangement. 
As shown on the drawings: 
The reference numeral ?o indicates generally 

an outer casing or housing formed of a suitable 
gauge of sheet metal and enclosing the various 
operative elements of a furnace embodying the 
features of my invention. Said housing ?o com 
prises end walls 11 and 12, side walls 13 and 14, 
a bottom wall 5 and a top wall 6 from which 
latter Wall extends a stacks for conducting the 
heated air to the branch ducts and thence to 
the registers used in heating the room, building, 
or the like. - 
The interior of said housing. 0 is divided by 

a horizontal plate. 8 into a lower air intake and 
mixing space f. The lower portion of the side. 
wall 3 terminates at the horizontal plate 8, as 
at 20 (Fig. 4), and a foraminous Screen and air 
filter 2 is positioned therebeneath to permit the 
flow of air into the chamber Í9. One or more 
blower or fan units 22 are mounted Within Said 
chamber 9 supported from the horizontal plate 
8. Each of said blower units includes a blower 

proper 23 mounted upon a horizontal axis 24, 
the ends of which extend through bearing plates 
25 and 26 secured to supporting members 27 and 
28, respectively. The casings of said blower units 
22 are opened at their ends, as at 29, to permit air 
to be drawn-thereinto, and the horizontal plate 
8 is apertured as at 30 (Fig. 4), to permit the 
upward flow of air into the space thereabove. 
In the space above the plate i8, there is mount 

ed a combustion chamber, indicated generally by 
the reference numeral 3 and comprising an 
elongated cylindrical fire box having an outer 
shell 32 of metal and an inner refractory lining 
33. At One end of said combustion chamber 3 
oil burner equipment is mounted upon the plate 
8, including a draft casing 34, which extends 
through an opening in said end of the combus 
tion chamber. An oil supply pipe 35 leads to the 
oil burner, indicated generally by the reference 
numeral 36. 
The other end of the combustion chamber 3 

of longitudinally extending ducts 38 arranged in 
two sets or banks of three ducts each. Said ducts 
are flattened to present their narrow rounded 
lower portions 40 to the upwardly ascending air 
currents and their flattened faces 4 are ar. 
ranged in closely spaced parallel relation to pro- i 
Vide passages i 42 therebetween. At the further 
end from the intake duct 37, a header box 43 
(Fig. 5) extends across all of the horizontal ducts 





2,254,883 
I am aware that many changes may be made 

and numerous details of construction may be 
varied through a wide range without departing 
from the principles of this invention, and I, 
therefore, do not purpose limiting the patent 
granted hereon otherwise than necessitated by 
the Scope of the appended claims. ???? 

I claim as my invention: V- 
1. In a furnace, a plurality of Waste fiue ducts 

disposed in a horizontal plane and each having 
longitudinally extending heat absorbing ribs on 
the inside and vertically extending heat radiat 
ing fins on the outside thereof, said outside fins 
being spaced more closely together along the 
lengths of said ducts the lower the temperature 
gradient between the inside and outside of said 
ducts. 

2. In heat exchange apparatus, an air con 
ditioning chamber having an inlet and outlet 
opening, and a plurality of horizontally disposed 
ducts extending across said chamber for con 
ducting a fluid for changing the temperature of 
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air passing through said chamber, fluid flow in 
said ducts being in the same direction, and each 
of said ducts having heat exchange surfaces of 
increasing area per unit length of duct in the 
direction of the flow of said fluid. 

3. In a device of the character described, a 
casing having an inlet and outlet for a fluid me 
jium to be passed therethrough and be heated, 
a duct for the passage of a heating medium, said 
duct forming a single pass for the heating me 
dium across the interior of the casing between 
its inlet and outlet and having laterally pro 
jecting external fins progressively spaced along 
said duct at intervals decreasing from one side 
of the casing to the other in the direction of the 
flow of the heating medium in the ducts, where 
by the medium in the casing engaging said duct 
and fins will be uniformly heated from one end 
to the other of the duct. 

4. In a device of the character described, a 
casing having an inlet and outlet for a fluid me 
dium to be passed therethrough and heated, a 
plurality of subtsantially parallel ducts defining 
a single pass through the Casing for the passage 
of a heating medium in the same direction of 
flow, said ducts longitudinally extending through 
the interior of the Casing and horizontally dis 
posed between the inlet and outlet thereof, and 
external fins progressively spaced along said 
ducts at intervals decreasing in the direction of 
the fluid flow therethrough, whereby the medium 
passing through the casing will be uniformly 
heated along said ducts. r . 
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3. 
5. In a furnace of the character described hav 

ing a combustion chamber and a separate sur 
rounding casing in spaced relation thereto, said 
Casing having an inlet for the admission of air 
and an outlet for the delivery and distributin 
of heated air, tubes for conducting the hot gases 
away from said combustion chamber, said tubes 
traversing the Space within the casing in a hori 
zontal plane between said inlet and outlet and 
being provided with fins for transferring the 
heat from the hot gases to the air flowing past 
the tubes, said fins being spaced at intervals 
which progressively decrease in the direction 
in which the gases travel and cool, so as to more 
uniformly heat the air passing through Said cas 
ing from one end to the other of each duct. 

6. In heat exchange apparatus, a first duct 
for the passage of a fluid to be conditioned as 
to its temperature, said duct having a fluid in 
let and a fluid outlet, a second duct for the pas 
sage of a fluid conditioning medium, said second 
duct consisting of a plurality of tubes traversing 
said first duct in a plane extending thereacross 
between its ends and defining a plurality of se 
ries Connected passes in the first duct for the 
conditioning medium, and fins carried by said 
tubes, the fins on each tube of the passes being 
progressively spaced along the tube at intervals 
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decreasing in the direction of flow of the con 
ditioning medium therethrough, whereby - the 
fluid at the respective passes of the conditioning 
medium will be uniformly conditioned as to its 
temperature along said tubes. . 

7. In heat exchange apparatus, a first duct 
for the passage of a fluid to be conditioned as 
to its temperature, Said duct having a fluid in 
let and a fluid Outlet, a Second duct for the pas 
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sage of a fuid conditioning medium, said second 
duct consisting of a plurality of tubes traversing 
the first duct in a plane extending thereacross 
between its ends and defining a plurality of se 
ries connected passes in the first duct, the tubes 
of each of said passes constituting parallel flow 
paths for said medium, and fins carried by said 
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tubes, the fins of each tube of the passes being 
progressively spaced along the tube at intervals 
decreasing in the direction of flow of the Con 
ditioning medium therethrough, whereby the 
fluid at the respective passes of the conditioning 
medium will be uniformly conditioned as to its 
temperature along said tubes. 

RICHARD H. NELSON. 


