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57 ABSTRACT 
A system of controlling the movement of forced air 
and the mix of this air through the utilization of 
synchronized panels which selectively vary the amount 
of outside air and recirculating air introduce into a 
mixing chamber for forced discharge into the storage 
house. An exhaust opening with a controlling panel 
therefor can be incorporated in the system and 
synchronized with the intake air closure panel and the 
circulating air closure panel. 

6 Claims, 4 Drawing Figures 
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AR CONTROL SYSTEM 

The present invention generally relates to an air cir 
culation system for a produce storage house or barn, 
and more particularly is directed to a system wherein a 
series of panels are interconnected and syncronized in 
operation so as to achieve any desired air mix from 100 
percent outside air to 100 percent recirculating inside 
air for forced movement through the produce. 

It is a primary object of the instant invention to pro 
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vide an automatic air mix system, either manually or 
power controlled, which utilizes solid closure panels, 
the movement of each one of which is directly related 
to the movement of the other panel or panels. 

In conjunction with the above object, it is also a sig 
nificant object of the instant invention to provide an air 
flow control system which eliminates the need for in 
dividually manipulated shutters or louvers, along with 
their numerous moving parts, thin uninsulated con 
struction and the accompanying air leakage and tem 
perature loss experienced therewith. 
Other objects of the instant invention include the 

provision of a system which, while highly unique in 
construction and operation, is relatively simple from a 
structural standpoint, trouble free in operation, capa 
ble of providing a positive and exact control over air 
movement, and equally adapted for manual operation 
or power operation with motor controls and tempera 
ture and humidity sensors. 

In achieving the above objects, the system of the in 
stant invention is so constructed as to include a fan 
house normally constructed adjacent an exterior wall 
of the produce storage barn. The fan house is divided 
into two chambers having a communication opening or 
air flow port therebetween. A sliding closure panel is 
associated with this port. Both chambers are commu 
nicated with the interior of the barn, with one of the 
chambers communicating with the exterior, through a 
second air flow port which is selectively closable by a 
sliding closure panel. This latter chamber also has an 
enlarged fan unit which creates a pressure flow of the 
air therein into the barn. The two closure panels are in 
terconnected for a syncronized movement whereby 
either one or the other of the ports are completely open 
or both ports partially closed, thereby regulating the air 
mix moved by the fan means. A third air flow port is 
provided in the barn wall spaced from the fan house. 
This port is closed by a swinging closure panel and con 
stitutes an exhaust port. Movement of this exhaust port 
panel is also syncronized with the previous two panels. 
These together with other objects and advantages 

which will become subsequently apparent reside in the 
details of construction and operation as more fully 
hereinafter described and claimed, reference being had 
to the accompanying drawings forming a part hereof, 
wherein like numerals refer to like parts throughout, 
and in which: 

FIG. 1 is a perspective view of a portion of a storage 
barn having the system incorporating fan house of the 
instant invention constructed adjacent thereto; 

FIG. 2 is an enlarged cross sectional view illustrating 
the relationship between the various components of the 
system wherein a partial air mix is circulated; 

FIG. 3 is a cross sectional view similar to FIG. 2 
wherein the system is adjusted so as to effect a circula 
tion of outside air only; and 
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2 
FIG. 4 is a similar cross sectional view wherein the 

system is so adjusted as to recirculate the interior air 
only. 

Referring now more specifically to the drawings, 
reference numeral 10 is used to designate a storage 
building for agricultural produce and the like. It is the 
basic purpose of this invention to provide a system for 
moving and controlling the movement of air through 
the building 10 so as to, among other factors, maintain 
temperature and humidity control as well as air circula 
tion. 

In order to effect the desired air movement and con 
trol thereof, a pair of adjacent chambers, normally a 
lower chamber 12 and an upper chamber 14 are pro 
vided. These chambers 12 and 14 will preferably be 
housed within a separate housing or enclosure 16 con 
structed against an exterior wall of the building 10. 
The lower and upper chambers 12 and 14 are 

separated by a transverse wall 18 having an enlarged 
access port or opening 20 defined therethrough so as to 
communicate the chambers 12 and 14. The chambers 
12 and 14 include access ports or openings 22 and 24 
respectively through the adjoining portion of the wall 
of the building 10 for a direct communication of the 
chambers with the interior of the building. 
Mounted within the lower chamber 12 and discharg 

ing into the interior of the building 10 directly through 
the opening 22 is an enlarged fan unit 26. While not 
specifically limited thereto, one preferred arrangement 
of the partition wall 18 is with the wall 18 inclining up 
wardly from the top of the lower chamber opening 22 
to the outer wall 28 of the enclosure 16, thus defining 
an enlarged air mixing area within the chamber 12 im 
mediately outward of the fan unit 26. The opening 20 
in the partition wall 18 is located outward of the fan 
unit 26 whereby a proper mixing of air therefrom with 
fresh or ambient air can be effected as the air is drawn 
into the fan unit 26 for discharge into the building 10. 
The lower chamber 12 is also provided with an en 

larged intake port or opening 30 through the outer wall 
28 thereof for an intaking of fresh or ambient air. 

Panels 32 and 34 are respectively associated with the 
openings 20 and 30 for movement between a first posi 
tion wherein the corresponding opening is completely 
open and a second position wherein the corresponding 
opening is completely closed. The panels 32 and 34 can 
also assume any intermediate position wherein a partial 
closing of the opening is effected. It is contemplated 
that the panels 32 and 34 be in the nature of sliding 
panels, each engaged with one face of the correspond 
ing wall 18 or 28 and guided for sliding movement rela 
tive to the corresponding opening 20 or 30 in any ap 
propriate manner, such as by the utilization of opposed 
guide tracks 36 for each of the panels. A significant fea 
ture of the instant invention is the fact that the move 
ment of the panels 32 and 34 is to be syncronized with 
the opening 20 being completely open when the open 
ing 30 is completely closed and vice versa. By the same 
token, any movement of one panel so as to partially ex 
pose or cover the corresponding opening will be im 
mediately accompanied by a corresponding movement 
of the second panel and a directly opposed opening or 
closing of the opening associated with the second 
panel. In other words, should a major portion of the 
opening 20 be exposed, a major portion of the opening 
30 will be closed. 



3 
One manner of providing for a simultaneous and syn 

cronized movement of the panels 32 and 34 comprises 
the use of cables 38 engaged between the upper ends of 
the panels 32 and 34 and between the lower ends of 
these panels, the cables 38 in each instance extending 
over appropriately positioned pulleys whereby a 
straight pull on the panels will result from a selective 
tensioning of the cables so as to achieve the desired 
syncronized movement of the panels. It will be noted 
that the cable 38 engaged between the upper ends of 
the panels 32 and 34 extends over a single pulley 40 
rotatably positioned at the point of intersection 
between the partition wall 18 and the front enclosure 
wall 28, the cable 38, as it extends from the upper end 
of each of the panels 32 and 34, paralleling the cor 
responding wall. The cable 38 engaged between the 
lower ends of the panels 32 and 34 extends over a first 
pulley 42 at the inner or lower edge of the partition wall 
18 in a manner whereby the cable 38 parallels the parti 
tion wall 18. From this point, the cable 38 depends ver 
tically and engages over a lower pulley 44 adjacent the 
base of the enclosure 6. The cable then extends to the 
outer wall 28 and about a third pulley 46 aligned with 
the vertical panel 34 to which the cable is secured. The 
cables 38 are maintained under tension whereby a 
movement of one of the panels is immediately trans 
lated to a corresponding movement of the second 
panel. Further, the panels 32 and 34 are so orientated 
as to, as previously indicated, simultaneously open one 
opening while similarly closing the second opening. 

It is contemplated that at least two cable and pulley 
arrangements be provided and that relatively long 
openings and associated panels will normally be util 
ized. The adjustment of the panels 32 and 34 can be ef 
fected manually whereby a manual movement of one of 
the panels or an appropriate pull on the related cables 
will effect the desired movement. On the other hand, a 
power operation can be utilized in which case the pull 
leys 40, as an example, can be fixed to a common 
motor driven rotatable shaft with an activation of the 
motor, in either a forward or reverse direction, effect 
ing a driving of the shaft and a corresponding travel of 
the cables 38 and movement of the closure panels 32 
and 34. This system is also particularly adapted for 
utilization of a more sophisticated arrangement 
whereby temperature and humidity sensors can be in 
corporated for effecting an automatic operation of the 
motor and movement of the panels in response to inter 
nal conditions within the produce building 10. 

Utilizing the system thus described, it will be ap 
preciated now that the system can be adjusted so as to 
effect a powered induction of outside or ambient air 
solely with no recirculation of the internal air. By the 
same token, at the other extreme, the system can be ad 
justed so as to introduce no ambient air and merely 
recirculate the air within the building. Further, any 
desired degree of mixing of the interior and exterior air 
can be easily effected through an appropriate adjust 
ment of the panels as described. 

If deemed desirable, the system of the instant inven 
tion can also incorporate an exhaust opening 48 pro 
vided through the exterior wall of the building 10 
beyond the enclosure 16 so as to enable a direct ex 
hausting of the air within the building 10 to outside or 
ambient atmosphere. This opening 48 is provided with 
a closure panel 50, preferably hingedly mounted for 
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4 
operational convenience. The panel 50 is provided with 
an inwardly extending control arm 52 toward the upper 
hinged end thereof. An elongated cable 54 is secured to 
the end of the arm and extends generally vertically 
therefrom about a first lower pulley 56 and then 
laterally to a second pulley 58 located vertically above 
the pulley 40 and slightly laterally thereof. The cable 
54 then extends downwardly and is secured to the 
upper edge of the vertically moving panel 34. This 
cable 54 is appropriately tensioned and of a length 
whereby movement of the panel 34 is directed trans 
lated into movement of the panel 50. It is contemplated 
that the opening and closing movement of the panel 50 
directly correspond to the opening and closing move 
ment of the panel 34 whereby when the panel 34 
completely closes its corresponding opening 30 so as to 
enable a recirculation of the interior air through the 
now completely open opening 20, the panel 50 also 
completely closes the exhaust opening 48 so as to not 
interfer with the desired recirculation. By the same 
token, when the panel 34 is in its completely open posi 
tion, the panel 32 being in its completely closed posi 
tion so as to provide for a movement of 100 percent 
outside or ambient air, the panel 50 is in its extreme 
open position whereby a maximum exhausting of the 
introduced air is being effected. In this manner, a con 
stant movement of outside air is achieved through the 
building 10, thus avoiding internal pressure build-up 
within the building 10 and assuring a smooth continu 
ous changing of the air. Incidentally, as with the cables 
38, two or more cables and associated sets of pulleys 
can be provided as required. Further, while cables and 
pulleys have been referred to, it should be appreciate 
that roller chains and gear wheels, or other appropriate 
direct connection means can be utilized. 
FIG.3 and 4 are of significance in illustrating the ex 

treme positions of the system. In FIG. 3, the recirculat 
ing airport or opening 20 is completely closed by its as 
sociated panel 32 with the openings 30 and 48 being 
opened to their maximum. In this manner, 100 percent 
outside or ambient air is moved through the produce 
storing building 10, being forcibly blown in by the fan 
unit 26 and exhausting through the exhaust opening 48. 

FIG. 4, on the other hand, illustrates the other ex 
treme wherein the air recirculating opening 20 is 
completely open and both the intake opening 30 and 
the exhaust opening 48 are completely closed. In this 
arrangement, the fan unit 26 effects a powered recircu 
lation of the internal air within the housing 10. 

FIG. 2 illustrates one of the many intermediate posi 
tions of the system. This particular arrangement illus 
trating an orientation of the panels whereby a larger 
percent of outside air is being combined and mixed 
with a smaller percent of inside air and introduced 
under pressure by the fan unit 26 through the opening 
22 between the lower chamber 12 and the interior of 
the building 10. 
From the foregoing it will be appreciated that a sim 

ple although highly unique and effective means has 
been devised for controlling the movement of air into 
and within a produce storing building. This in turn con 
tributes substantially to the necessary temperature and 
humidity controls required in that any desired mix of 
outside and inside air can be achieved rapidly, and if so 
desired automatically. 
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The foregoing is considered as illustrative only of the 
principles of the invention. Further, since numerous 
modifications and changes will readily occur to those 
skilled in the art, it is not desired to limit the invention 
to the exact construction and operation shown and 
described, and accordingly all suitable modifications 
and equivalents may be resorted to, falling within the 
scope of the invention. 
What is claimed as new is as follows: 
1. A ventilation system for produce and the like, said 

system comprising a produce storage building, first and 
second chambers separably communicating with the in 
terior of the building through first and second 
openings, a third opening communicating said first and 
second chambers with each other, a closure panel as 
sociated with said third opening for a variable opening 
and closing thereof, a fourth opening and associated 
closure panel communicating the first chamber with 
the ambient air, air moving means in said first chamber 
positioned adjacent and discharging through said first 
opening into the building, said third and fourth 
openings being located in a manner whereby said air 
moving means can effect a forced drawing of air 
therethrough for discharge into the building, closure 
operating means engaging said closure panels for a 
synchronized movement thereof to effect a selective 
and variable opening and closing of the third and fourth 
openings in a predetermined relation to each other to 
achieve a desired relationship between the amount of 
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openings, and means mounting said panels for sliding 
movement relative to said openings. 

2. The system of claim 1 wherein said panels move 
between two extreme positions, a first position wherein 
the third opening is completely open and the fourth 
opening is completely closed, and a second position 
wherein the third opening is completely closed and the 
fourth opening is completely open. 

3. The system of claim 2 wherein said closure operat 
ing means comprises first elongated flexible means en 
gaged between the upper ends of the panels and second 
elongated flexible means engaged between the lower 
ends of said panels, said flexible means moving over 
guide means between the panels and being tensioned 
whereby a movement of one panel is directly translated 
into a movement of the second panel. 

4. The system of claim 3 including a fifth opening 
and associated closure panel communicating the build 
ing interior directly with the ambient air. 

5. The system of claim 4 wherein said panel as 
sociated with the fifth opening is selectively movable 
between a first position closing the fifth opening and a 
second position completely opening the fifth opening, 
said closure operating means engaging the panel as 
sociated with the fifth opening and syncronizing the 
operation thereof with the two previously mentioned 
panels. 

6. The system of claim 5 wherein said first and 
second chambers are formed within a housing located 

air moved therethrough by the air moving means, said 30 exteriorly of and immediately adjacent said building. 
closure panels sliding relative to the associated . 
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