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57 ABSTRACT 
A Solar heater has an outlet conduit above an inlet con 
duit intercoupling a solar heating chamber with the 
inside of a building through a window opening. In one 
form the solar collecting chamber is outside the build 
ing below the window and the outlet conduit and inlet 
conduit are contiguous and pass through the window 
opening between the windowsill and the lower sash, In 
another form of the invention the solar collecting cham 
bers are located beside each side of the window and 
joined at the top by the outlet conduit that passes 
through an opening between the upper window sash 
and the top of the window frame and at the bottom by 
an inlet conduit that passes through an opening between 
the lower sash and the windowsill. The outlet conduit 
carries photoelectric cells that provide electrical energy 
for driving a squirrel-cage fan in the outlet conduit 
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4,294,038 10/1981 Davidson ... 26/429 X EA in the outlet conduit goes a prede 
4,300,532 1/1981. Olsen ...... ... 126/429 X ined 
4,309,983 1/1982 Brill...... 26/42 termined temperature, 
4,327,795 5/1982. Wheeler. 126/429 X 
4,393,860 7/1983 French ................................ 126/429 12 Clains, 5 Drawing Figures 

SECTN 4-4 
. N. Hill, 5 II FEN 

section 

a 

II. A 

    

  

    

  

  

  

  



Sheet 1 of4 Re, 32,523 U.S. Patent Oct 20, 1987 
  



U.S. Patent Oct 20, 1987 sheet2 of4 Re 32,523 

FP 

  



U.S. Patent Oct 20, 1987 Sheet 3 of 4 Re, 32,523 

% 2% 
% 

2 , É%. " -- 47 
SECTION 4 

53 

  

  

    

  

  

  



Sheet 4 of4 Re, 32,523 U.S. Patent oct. 20, 1987 

SECT ON 5 76 

FIG. 5 

  



Re. 32,523 
1. 

SOLAR HEATING 

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. 

The present invention relates in general to solar heat 
ing and more particularly concerns novel apparatus and 
techniques for providing solar heating with relatively 
compact structure that is relatively easy and inexpen 
sive to fabricate and install using an existing window 
without appreciably reducing the viewing area of the 
window. 
A search of subclasses 429 and 430 of class 126 uncov 

ered U.S. Pat. Nos. 246,625, 2,931,578, 3,990,635, 
4,046,133, 4,050,443, 4,111,183, 4,212,289, 4,237,865, 
and 4,257,396. 

U.S. Pat. Nos. 4,237,865, 4,111,183, 4,046,133, 
4,050,443, 4,257,396 and 246,625 disclose structures 
built upon the side of a building that allow room air to 
enter, circulate through and be heated by the sun before 
being returned to the room. U.S. Pat. No. 4,212,289 
patent discloses solar shutters for absorbing heatenergy 
and radiating it inwardly toward the room. U.S. Pat. 
No. 3,990,635 patent discloses a window mounted solar 
heating unit. 

It is an important object of the invention to provide 
improved solar heating methods and means allowing 
exchange of air through a small opening in the window 
while negligibly obstructing the window. 
According to the invention, there is solar energy 

collecting panel means for location outside a building 
adjacent to a building window negligibly obstructing 
the window opening and heat transfer conduit means 
for exchanging air with the inside of the room and the 
solar collecting panel means through a small opening in 
the window. According to one aspect of the invention 
the solar panel means is supported in a structure adapted 
to be located below a window adjacent to means defin 
ing an air exchange channel having generally parallel 
generally vertical conduits interconnected at the bot 
tom, a first of which is adjacent to the building and 
connected at the top to means defining a cool air inlet 
adapted to be located adjacent to the windowsill and 
extending into the building. The second generally verti 
cal conduit is adjacent to the panel means and adapted 
to be separated from the building by the first conduit 
and is connected at the top to means defining a warm air 
outlet adjacent to the cool air inlet and adapted to be 
located above the latter adjacent to the slightly opened 
window sash and extending into the room for releasing 
warm air into the room. The structure defining the 
means defining the cool air inlet and warm air outlet is 
adapted to fit snugly between the bottom of the window 
sash and the windowsill, preferably in substantially 
sealing relationship so that negligible air is exchanged 
between the inside and outside of the building in the gap 
surrounding the cool air inlet and warm air outlet. 
According to another aspect of the invention, the 

solar collector panel means is adapted to be positioned 
beside the building window with means defining a cool 
air inlet adapted to pass through a gap between the 
windowsill and the bottom of the lower sash and means 
defining a warm air outlet adapted to be positioned 
between the top window sash and the top of the win 
dow frame and communicate with air conduits adjacent 
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2 
to the solar collector panel means adapted to be posi 
tioned vertically, Preferably, the means defining one of 
the conduits may carry photoelectric cells responsive to 
solar energy for providing electrical energy for operat 
ing a fan means, such as a squirrel-cage fan, in the warm 
air outlet, Preferably there is thermally operated vent 
means for selectively blocking the air flow path be 
tween inlet and outlet when the air temperature in the 
warm air outlet is below a predetermined temperature. 
Preferably there is means responsive to the damper 
means being open for energizing the fan means. 
Numerous other features, objects and advantages of 

the invention will become apparent from the following 
specification when read in connection with the accorn 
panying drawing in which: 

FIG. 1 is a perspective view of an embodiment of the 
invention adapted for installation through a narrow gap 
between the sill and lower sash of a double-hung win 
dow; 

FIG. 2 is a sectional view through section 2-2 of 
FIG. 1 with the structure of FIG. 1 installed in the gap 
between the windowsill and the lower sash of a double 
hung window; 

FIG. 3 is a plan view of another embodiment of the 
invention having solar collecting exterior shutters; 

FIG. 4 is a broken sectional view through section 
4-4 of FIG. 3; and 

FIG. 5 is a broken sectional view through section 
S-5 of FG, 3. 
With reference now to the drawing and more particu 

larly FIG. 1 thereof, there is shown a passive solar 
heater according to the invention adapted to be sup 
ported on a windowsill without appreciably reducing 
the viewing area of the window. The heater 11 com 
prises side panels 12 and 13, bottom panel 14, upper 
sloping panel 15 and top panel 16 having vents 17. 
There is a back panel 21 and a front panel 22. Solar 
collector panels of corrugated aluminum 23, 24, 25 and 
26 line rear panel 21, side panels 12 and 13 and bottom 
panel 14, respectively. A sloping double glazed cover 
27 completes the enclosure of the solar heated volume 
of triangular cross section. (FIG. 2). 

Referring to FIG. 2, there is shown a view through 
section 2-2 of the heater of FIG. 1 mounted in a dou 
ble-hung window. Front panel 22 is connected at the 
top to an upwardly sloping lower panel 31 that is con 
nected to a lower panel 32 that rests on windowsill 33 
and is formed with a vent 34 functioning as a cool air 
inlet. 

Front panel 21 is connected at the top to an interme 
diate upwardly sloping panel 35 that is connected to a 
horizontal intermediate panel 36 so that panels 21, 35 
and 36 divide and bound the generally downward flow 
of generally cool air from the generally upward flow of 
warm air. The bottom of the window sash 37 is urged 
downward upon a compressible sealing strip 38 of poly 
urethane or other suitable insulating material to effect a 
good seal between the window sash and upper panel 16. 
A support bracket 41 connected between the bottom of 
front panel 22 and the outside wall 42 of the building 
keeps the heater oriented as shown with front wall 22 
essentially parallel to outside wall 42. 

Having described the structural arrangement, its 
more of operation will be described. Solar energy inci 
dent through double-glazed cover 27 upon the corru 
gated aluminum solar collector panels 23, 24, 25 and 26 
heats the air in the chamber of triangular cross section. 
The warmed air rises and flows through the conduit 
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between intermediate panels 35 and 36 and upper panels 
15 and 16 through warm air outlet 17 into the room. 
This upward flow of air creates a pressure drop which 
draws cool air through cool air inlet 34 into the conduit 
between intermediate panels 35 and 36 and lower panels 5 
31 and 32 that continues flowing downward in the con 
duit between rear panel 21 and front panel 22 to flow 
into the heating chamber in the channel below solar 
collector panel 23 and rear member 21. The invention 
thus provides passive solar heating through a window 10 
opening of a south-facing window while negligibly 
obstructing the view through the window. The inven 
tion is relatively easy and inexpensive to fabricate, use 
and install. 

Referring to FIG. 3, there is shown a front view of 15 
another embodiment of the invention having the solar 
collector chambers 41 and 42 as shutters beside a dou 
ble-hung window 43. The solar collector heating cham 
bers 41 and 42 are interconnected at the bottom by a 
lower transfer tube 44 at the bottom having a cool air 20 
inlet passing through the space between lower sash 45 
and the windowsill. An upper transfer tube 46 intercou 
ples solar collector charnbers 41 and 42 having a warm 
air outlet that passes through the gap between upper 
sash 47 and the top of the window frame into the room, 25 
Upper transfer tube 46 also may carry a panel 51 of 
photoelectric transducers for converting light energy 
into electrical energy. 

Referring to FIG. 4, there is shown a broken sec 
tional view through section 4-4 of FIG. 3. Lower 30 
transfer tube 44 is seated between lower sash 45 and 
windowsill 52 and has a cool air inlet 53. Upper transfer 
tube 46 is seated between upper sash 47 and the top of 
window frame 54 and has a warm air outlet 55. Prefera 
bly upper transfer tube 46 includes a damper 56 at- 35 
tached to a bimetallic coil 57 that closes damper 56 
when the temperature is below a predetermined value. 
Preferably damper 56 carries a mercury microswitch 61 
for closing the circuit between the photoelectric cells 
on panel 51 and squirrel cage fan 62 to energize the 
latter when damper 56 is open and thereby provide 
forced warm air heating. When damper 56 is closed, 
mercury microswitch 61 interrupts the flow of electri 
cal energy between the photoelectric cell on panel 51 
and squirrel cage fan 62. 

Referring to FIG. 5, there is shown a sectional view 
through section 5-5 of FIG. 3 illustrating the structure 
of solar collector chamber 41, solar collector chamber 
42 being essentially the same. Each chamber comprises 
a pair of side panels 71 and 72, typically 1" insulation 50 
board inside an aluminum extrusion 73 with a layer of 
insulation 74 adjacent to the corrugated aluminum col 
lector 75. A double-glazed panel 76 covers the collector 
chamber. 

This embodiment of the invention has a number of 55 
advantages. The collector chambers provide a pleasing 
appearance as shutters. Using the top and bottom open 
ings of the window allows air flow while negligibly 
interfering with the view though the window. The 
fan-damper arrangement enhances heat flow without 60 
using external energy. 
There has been described novel apparatus and tech 

niques for providing solar heating with apparatus that is 
relatively inexpensive and easy to fabricate and install 
through existing windows in an attractive package 65 
without appreciably interfering with the view through 
the window. It is evident that those skilled in the art 
may now make numerous uses and modifications of and 
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4. 
departures from the specific embodiments described 
herein without departing from the inventive concepts. 
Consequently, the invention is to be construed as en 
bracing each and every novel feature and novel combi 
nation of features present in or possessed by the appara 
tus and techniques herein disclosed and limited solely 
by the spirit and scope of the appended claims. 
What is claimed is: 
1. Solar heating apparatus for exchanging energy 

through double-hung window openings comprising, 
means defining a solar collector chamber means for 

heating air therein in response to solar energy, 
said solar collector chamber means having inlet 

means at the bottom for receiving cool air and 
outlet means at the top for expelling warm air, 

inlet conduit means adapted to pass through an open 
ing at the bottom of a double-hung window be 
tween the lower sash of said window and the win 
dow sill for coupling said inlet means to the inside 
of a building through said bottom opening and 
receiving cool air therethrough for warning in said 
solar collector chamber means, 

and outlet conduit means for coupling said outlet to 
the inside of said building through an opening at 
the top in said double-hung window between the 
upper sash of said window and the top of the win 
dow frame for delivering warm air to said building 
expelled through said outlet means, 

said outlet conduit means being above said inlet con 
duit means, 

said solar collector chamber means being adapted for 
positioning beside said double-hung window with 
said outlet conduit means adapted for insertion 
through said top opening and said inlet conduit 
means adapted for insertion through said bottom 
opening without appreciably obstructing the view 
through said double-hung window except through 
said top and bottom openings with the unob 
structed viewing area through said window being 
significantly greater than the area of said top and 
bottom openings, 

said solar collector chamber means comprising solar 
collector chambers separated by the window width 
adjacent to each side of said window and intercou 
pled at the top by said outlet conduit means and at 
the bottom by said inlet conduit mean. 

2. Solar heating apparatus in accordance with claim 1 
and further comprising, 

photoelectric transducing means carried by one of 
said conduit means for converting solar energy into 
electrical energy, 

electrically operated fan means in one of said inlet 
and outlet conduit means, 

and means for coupling electrical energy from said 
photoelectric transducing means to said electric fan 
means as driving power for producing a forced air 
flow directing air out said outlet conduit means. 

3. Solar heating apparatus in accordance with claim 
and further comprising, 

photoelectric transducing means carried by one of 
said conduit means for converting solar energy into 
electrical energy, 

electrically operated fan means in one of said inlet 
and outlet conduit means, 

means for coupling electrical energy from said photo 
electric transducing means to said electric fan 
means as driving power for producing a forced air 
flow directing air out said outlet conduit means, 
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and thermal sensing means responsive to the tempera 
ture of air in said outlet conduit means being less 
than a predetermined value for interrupting the 
flow of power from said photoelectric transducing 
means to said electric fan means. 

4. Solar heating apparatus in accordance with claim3 
wherein said thermal sensitive means comprises a 
damper in said outlet conduit means and bimetallic 
means attached to said damper for closing said damper 
when the temperature in said outlet conduit means is 
less than a predetermined value, 

said damper carrying a mercury switch connected 
between said photoelectric transducing means and 
said electric fan means. 

5. Solar heating apparatus for exchanging energy 
through openings near the top and bottom of a window 
comprising, 
means defining a solar collector chamber means for 

heating air therein in response to solar energy, 
said solar collector chamber means having inlet means 

at one of the top and bottom for receiving cool air and 
outlet means at the other of said top and bottom for 
expelling warn airforming a window shutter means 
for being positioned beside a window, 

inlet conduit means adapted to pass through an inlet 
opening near one of the top and bottom of a window 
for coupling said inlet means to the inside of a build 
ing through said inlet opening and receiving cool air 
therethrough for warming in said solar collector 
chamber means, 

and outlet conduit means for coupling said outlet to the 
inside of said building through an outlet opening near 
the other of said top and botton of said window for 
delivering warm air to said building expelled through 
said outlet means, 

said outlet conduit means being at a height different 
from said inlet conduit means and separated there 
from by a distance of the order of the height of said 
window, 

said solar collector chamber means being adapted for 
positioning beside said window with said outlet con 
duit means adapted for insertion through said outlet 
opening and said inlet conduit means adapted for 
insertion through said inlet opening without apprecia 
bly obstructing the view through said window with the 
unobstructed viewing area through said window being 
significantly greater than the area of said intlet and 
outlet openings, 
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said solar collector chamber means comprising solar 
collecting chambers separated by the window width 
adjacent to each side of said window. 

6. Solar heating apparatus in accordance with claim 5 
5 and further comprising, 

photoelectric transducing means carried by said appara 
tus for converting solar energy into electrical energy, 

electrically operated fan means in one of said inlet and 
outlet conduit means, 

and means for coupling electrical energy from said 
photoelectric transducing means to said electric fan 
means as driving power for producing a forced air 
flow directing air out said outlet conduit means, 

7. Solar heating apparatus in accordance with claim 5 
5 and further comprising, 

photoelectric transducing means carried by said appara 
tus for converting solar energy into electrical energy, 

electrically operated fan means in one of said inlet and 
outlet conduit means, 

means for coupling electrical energy from said photoelec 
tric transducing means to said electric fan means as 
driving power for producing a forced airflow directing 
air out said outlet conduit means, 

and thermal sensing means responsive to the tempera 
ture of air in said outlet conduit means being less than 
a predetermined value for interrupting the flow of 
power from said photoelectric transducing means to 
said electric fan means. 

8. Solar heating apparatus in accordance with claim 5 
wherein said thermal sensitive means comprises a damper 
in said outlet conduit means and bimetallic means at 
tached to said damper for closing said damper when the 
temperature in said outlet conduit means is less than a 
predetermined value, 

said damper carrying a mercury switch connected be 
tween said photoelectric transducing means and said 
electric fan means 

9. Solar heating apparatus in accordance with claim 5 
wherein said inlet means is at the bottom and said outlet 
means is at the top, 

10. Solar heating apparatus in accordance with clain 6 
wherein said inlet means is at the botton and said outlet 
means is at the top, 

II. A solar heating apparatus in accordance with claim 
7 wherein said inlet means is at the botton and said outlet 
means is at the top, 

12, Solar heating apparatus in accordance with claim 8 
wherein said inlet means is at the bottom and said outlet 
means is at the top. 
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