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My invention relates to heat exchange ap 
paratus and has among its other objects the 
production of apparatus of the kind described 
which is convenient, compact, durable, effic 
cient and satisfactory for use wherever found 
applicable. 
A particular object of the invention is to 

provide improved radiators for heating 
dwellings, or the like. 
Another particular object of the invention 

is to provide an improved heating unit which 
may be positioned in the Wall of a room or 
the like and is constructed to induce a circu 
lation of air in the room. 
Many other objects and advantages of the 

construction herein shown and described will 
be obvious to those skilled in the art from 
the disclosure herein given. 
To this end my invention consists in the 

novel construction, arrangement and combi 
nation of parts herein shown and described 
and more particularly pointed out in the 
claims. 
In the drawings, wherein like reference 

characters indicate like or corresponding 
parts: 

Fig. 1 is a front elevation of a radiator 
embodying the invention; r . 

Fig. 2 is a section taken on line 2-2 of 
Fig. 1; and 

Fig. 3 is a section taken on line 3-3 of 
Fig. 1. 

it, reference character 10 designates gen 
erally a radiator unit embodying the inven 
tion and preferably comprising a plurality of 
spaced headers or tanks 11 and 12 which com 
municate with each other through a plural 
ity of tubes 14 and 15. A plurality of ver 
tically disposed plates or fins 14a are prefer 
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ably soldered or otherwise secured to the 
tubes 14 and 15 to facilitate the exchange of 
heated fluid passing through the tubes to the 
air surrounding the tubes. In practice, the 
radiator 10 is preferably positioned so that 
the tubes 14 and 15 are disposed substantially 
horizontal as indicated in the drawings and 
when the radiator is used in connection with 
a hot water system, pipes 17 and 18 are pro 
vided for connecting the tanks 1 and 12 re 
spectively to the source of hot water. In 

this instance it is assumed that the hot water 
enters the tank 11 by way of the pipe 17 and 
then passes through the tubes 14 and 15 to 
the tank 12 which discharges the water into 
the pipe 18. In the event the radiator 10 is to 
be employed in connection with a steam heat 
ing system, the pipe 18 may be employed as a 
drain pipe, vacuum valves being provided if 
it is so desired. 
Asbest shown in Fig. 2, the tubes 14 and 15 

have their ends secured in header plates 19 
which are provided with flanges 20 seated in 
grooves 21 formed in the tanks 11 and 12, 
the flanges 20 being preferably soldered to 
the tanks as indicated at 23. 
Secured to the radiator unit 10 is a housing 

25 or the equivalent, which cooperates with 
the radiator unit to form a passage 27, the 
construction being such that air may enter 
the passage 27 through the space between the 
tubes 15 and then pass upward to be dis 
charged from the passage through the space 
between the tubes 14. This flow of air 
through the passage 27 is controlled by a 
damper 29 secured to a rod 30 rotatably jour 
naled in end walls 31 of the housing. A knob 
or handle 33 is provided upon one end of the 
rod 30 to permit manual rotation of the rod. 

Referring now to Fig. 3, it will be noted 
that the tubes 14 are arranged in one bank 
and that the tubes 15 are arranged in another 
bank, the tubes 14 being disposed above the 
tubes 15. The tubes 14 and 15 may be of any 
suitable construction but are preferably 
formed from relatively thin sheet metal so 
that when heated fluid is passed therethrough 
there will be an efficient exchange of heat be 
tween the heated fluid and the air surround 
ing the tubes. Each of the tubes 14 and 15 
is preferably of elongated cross section and 
is preferably arranged so that each has sides 
arranged at angles to the horizontal and the 
vertical, the sides of the tubes 14 being ar 
ranged to extend in a direction different from 
that in which the sides of the tubes 15 extend. 
The arrangement is such that if a heated fluid 
is circulated through tubes 14 and 15 and 
there is an exchange of heat between the tubes 
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14 and 15 and the air surrounding the tubes, 
this air will be heated and will flow diagonal 



2 
ly upward into the passage 31 and thence to 
the tubes 14 so that the heated fluid therein 
may again raise the temperature of the air 
and cause it to flow diagonally upward out of 
the passage. The direction in which air nor 
mally passes through the improved radiator 
device is indicated by arrows in Fig. 3. Of 
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course, if the damper 29 is swung into a sub 
stantially horizontal position, there will be 
Substantially no flow of air through the pas 
sage 27. 

It is readily understood that the improved 
radiator device may be positioned in a recess 
formed in a wall or the like. Thus, in Fig. 
3, I have indicated a wall 35 in dotted lines, 
the front surface of the radiator unit 10 being 
disposed substantially flush with one surface 
of the wall. Obviously, when the improved 
radiator device is so positioned in the wall of 
a room, it does not detract from the appear 
ance of, nor use any of the space of the room. 
Having thus described my invention, it is 

obvious that various immaterial modifica 
tions may be made in the same without de 
parting from the spirit of my invention; 
hence I do not wish to be understood as limit 
ing myself to the exact form, construction, ar 
rangement and combination of parts herein 
shown and described, or uses mentioned. 
What I claim as new and desire to secure 

by Letters Patent is: 
1. Heat exchange apparatus comprising a 

bank of tubes arranged one above the E. 
and adapted to have fluid circulated there 
through, said tubes being of elongated cross 
section and being arranged to have sides 
thereof disposed at angles to the horizontal 
and the vertical to induce a flow of fluid 
through said bank when there is an ex 
change of heat through the walls of the tubes, 
and a second bank of tubes adapted to have 
fluid circulated therethrough, said last-men 
tioned tubes being of elongated cross-section 
and being arranged to have sides thereof dis 
posed at angles to the horizontal and the 
vertical to induce a flow of fluid through said 
second bank when there is an exchange of 
heat through the walls of its tubes, the flow 
of fluid through said second bank being in 
a direction different than the flow of fluid 
through the first-mentioned bank. 

2. Heat exchange apparatus comprising a 
bank of substantially horizontally disposed 
tubes adapted to have heated fluid circulated 
therethrough, said tubes being arranged in 
spaced relation one above the other in a sub 
stantially vertical plane and being formed 
so that currents of air are induced to flow 
diagonally upward through said bank when 
said air is heated by an exchange of heat 
through the walls of said tubes, a second 
bank of substantially horizontally disposed 
tubes adapted to have heated fluid circulated 
therethrough, said tubes in said second bank 
being arranged in spaced, relation one above 
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the other and being formed so that currents 
of air are induced to flow diagonally upward. 
through said second bank when there is an 
exchange of heat through the walls of its 
tubes, and means forming a passage extend 
ing from the first-mentioned bank of tubes 
to said second bank of tubes. 

3. Heat exchange apparatus comprising a 
bank of substantially horizontally disposed 
tubes adapted to have heated fluid circulated 
therethrough, said tubes being arranged in 
spaced relation one above the other in a sub 
stantially vertical plane and being formed so 
that currents of air are induced to flow diag 
onally upward through said bank when said 
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air is heated by an exchange of heat through 
the walls of said tubes, a second bank of sub 
stantially horizontally disposed tubes adapt-. 
ed to have heated fluid circulated there 
through, said tubes in said second bank be 
ing arranged in spaced relation one above 
the other and being formed so that currents 
of air are induced to flow diagonally upward 
through said second bank when there is an 
exchange of heat through the walls of its 
tubes, means forming a passage extending 
from the first-mentioned bank of tubes to 
said second bank of tubes, and means in said 
passage for controlling the flow of air there 
through. 

4. A device of the kind described compris 
ing spaced tanks arranged adjacent a cavity, 
substantially horizontally disposed tubes ex 
tending between the tanks and communicat 
ing therewith, and means for operatively con 
necting said tanks in a heating system to 
circulate heated fluid through said tubes, said 
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tubes being of elongated cross-section and be 
ing arranged one above the other and formed 
so that currents of air are induced by said 
tubes to flow between them into and out of 
said cavity when there is an exchange of 
heat through the walls of the tubes. 

5. A device of the kind described compris 
ing spaced tanks, substantially horizontally 
disposed tubes extending between the tanks, 
said tubes being arranged to provide substan 
tially yertically disposed banks arranged one 
above the other, means forming a passage 
extending from one of said banks, one of said 
banks being arranged to induce the flow of air 
into said passage and the other of said banks 
being arranged to induce a flow of air out 
of said passage, and means in said passage 
for controlling the flow of air therethrough. 

6. A heat exchange device comprising ver 
tically spaced radiating members, means co 
operating with said members to form a pas 
sage to one side thereof, said members pro 
viding means for directing a current of air 
into and out of said passage through the 
spaces between said members, said current 
passing in contact with said members in 
both its inward and outward passage. 

7. A heat exchange device comprising 
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Rad radiating members having passages 
isposed angularly with respect to the hori 

Zontal and vertical planes, and means cooper 
ating with said members to form a passage to 
one side thereof, said members functioning 
to direct a current of air between said mem 
bers into said second mentioned passage and 
out of said secondmentioned passage through 
said spaces between said members. 

8. A heat exchange device comprising 
spaced radiator members, and means cooper 
ating with said members to form a space to 
one side thereof, said members having pas 
sages directed upwardly and inwardly to 
Ward said space and passages directed up 
wdy and outwardly from said space. 

9. heat exchange device comprising 
banks of radiating members, the radiating 
members of one bank being arranged in sub 
stantial vertical alignment with the radiator 
members of the other bank and the radiating 
members of one bank being inclined rela 
tively to the other bank, and means connect 
ing said banks arranged at one side thereof 
providing a passage between said banks. 

16. A heat exchange device comprising a 
pkurality of banks of radiating members, the 
radiator members of one of said banks being 
arranged in substantial vertical alignment 
with the radiator members of the other bank 
and the radiator members of one of said 
banks being inclined in a direction opposite 
to the inclination of the other of said banks, 
and means connecting said banks arranged 
at one side thereof providing a passage be 
tween said banks. 

11. A heat exchange device comprising a 
plurality of banks of radiator tubes elon 
gated in cross section, the tubes of one bank 
being inclined to the tubes of the other bank, 
one bank of tubes being arranged in substan 
tial vertical alignment with the other, and 
means connecting said banks arranged at one 
side thereof and providing a passage between 
said banks, the tubes of one bank providing 
a means for directing a current of air into 
said casing and toward the other bank. 
In testimony whereof, I have hereunto 

signed my name. 
ARTHUR B. MODINE. 
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