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1 

TERMINAL AIR OUTLET DEVICE 

The present invention relates to terminal air outlet 
devices. 

It is an object of the invention to provide an im 
proved terminal air outlet device for use in building air 
distribution systems. 
According to the invention, a terminal air outlet 

device for use at a discharge from a building air distri 
bution system, includes: 

a. a housing; 
b. a chamber de?ned within the housing; 
c. an inlet leading into the chamber and being 
adapted for connection to a building air distribu 
tion system; 

(I. a ?rst air outlet from the chamber through which 
air is adapted to be discharged in a ?rst direction; 

e. a ?rst fixed air guide means at the ?rst air outlet for 
guiding air in the first direction; 

f. a second air outlet from the chamber through 
which air is adapted to be discharged in a second 
direction, which direction is substantially at right 
angles to the ?rst direction; 

g. a second ?xed air guide means at the second air 
outlet for guiding air in the second direction; and 

h. control means for regulating air discharge through 
the first and second outlets. 

The first direction may be substantially vertical and 
the second direction may be substantially horizontal, 
and heated air may be discharged in the ?rst or vertical 
direction, and cool air in the second or horizontal di 
rection. 
The control means may include a first outlet closure 

member for closing the ?rst air outlet when required so 
as to allow discharge through the second air outlet 
only. 
Furthermore, the control means may include a sec 

ond outlet closure member for closing the second air 
outlet when required so as to allow discharge through 
the first air outlet only. 

In one embodiment of the invention, the second out 
let closure member may be adapted to be moved away 
for opening the second air outlet when an increased air 
?ow is supplied from the building air distribution sys 
tem. 

In another embodiment of the invention, the control 
means may include a temperature responsive device 
adapted to operate the first outlet closure member for 
closing the first air outlet. The temperature responsive 
device may include a heater member over which air 
supplied from the building air distribution system is 
adapted to ?ow so as to be heated, and, downstream 
from the heater member, a bellows responsive to varia 
tion in temperature of the air passing over it, and a 
connection member for connecting the bellows to the 
?rst outlet closure member for moving it away from the 
?rst air outlet when heated air ?ows over the bellows 
and towards the first air outlet when cool air flows over 
the bellows. 
The control means also may include a closure mecha~ 

nism for moving the second outlet closure member to 
close the second air outlet when temperature in a 
room, served by the terminal outlet device, drops to a 
particular level. 
The first outlet closure member, when in its position 

ofclosing the ?rst air outlet, may be adapted to prevent 
full closure of the second air outlet by the second outlet 
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2 
closure member so as to allow a gap in the second air 
outlet for air to be discharged. 
Further according to the invention a building air 

distribution system includes at least one high pressure 
main air supply duct, a plurality of branch ducts for 
distribution of air to terminal air outlets in rooms, a 
volume regulator located between the main air supply 
duct and each branch duct; a static pressure regulator 
for regulating the pressure in the branch ducts, and 
each terminal air outlet including at least one terminal 
air outlet device as set out herein. 
Also according to the invention, a building air distri 

bution system includes at least one high pressure main 
air supply, a plurality of branch ducts for distribution of 
air to terminal air outlets in rooms, an expander unit 
provided between each branch duct and the high pres 
sure main air supply, a volume control unit in each 
branch duct, a temperature control unit in each branch 
duct, and each terminal air outlet including at least one 
air outlet device as set out herein. 
Also according to the invention, a method of air 

discharge from a building air distribution system, in 
cludes the steps of automatically varying the air dis 
charge by passing heated air substantially downwardly 
along a window or wall of a room where the room is to 
be heated, and cool air substantially horizontally along 
the ceiling of the room, where the room is to be cooled. 
The invention will now be described by way of exam 

ple with reference to the accompanying schematic 
drawings. 
The drawings illustrate in 
FIG. 1 a sectional side view of a ?rst embodiment of 

a terminal air outlet device in accordance with the 
invention, with its second air outlet closed off; 
FIG. 2 the device of FIG. 1 but with the second air 

outlet open; . 

FIG. 3 a sectional side view of a second embodiment 
of a terminal air outlet device: in accordance with the 
invention; 
FIG. 4 a different type of diffuser for use on a device 

as illustrated in FIG. 3; . 

FIG. 5 cooling air ?ow in a room; 
FIG. 6 heating air flow in a room; 
FIG. 7 a layout of a building air distribution system 

including terminal air devices illustrated in FIGS. 1 and 
2; and 
FIG. 8 a layout of a building air distribution system 

including terminal air outlet devices illustrated in FIG. 

Referring to FIG. 1, the terminal air outlet device 10, 
which is of elongated box section, includes a housing 
12 de?ning a chamber 14. 
The‘ inlet 16 is connected to a pipe 18 for supplying 

air into the chamber 14 from a building air distribution 
system (not shown). The chamber 14 has a first air 
outlet and combined therewith a first ?xed air guide 
means 20 and a second air outlet 22, which leads into 
a second ?xed air guide means 24. The area of the 
second air outlet 22 may be substantially larger than 
the area of the ?rst air outlet 20. 
The second air outlet 22 is normally closed off by a 

biassed closure plate 26, which is hingedly attached at 
28 to the housing 12. This plate 26 can pivot about 28. 
When heated air is required, the air supplied through 

pipe 18 is heated by heating means (not shown) and 
passes into the chamber 14. Here the heated air is 
de?ected by the closure plate 26 and passes out 
through the first air outlet 20 in the direction of arrow 
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30. This vertical discharge (direction arrow 30) is uti 
lized to form a “layer of air” along a window or outer 
wall of a room. In the case of cold outside temperatures 
the heated air is transmitted across the wall or window. 
Thereby an “insulating” layer is provided and also the 
air in the room is heated (see also FIG. 5). 
When the outside temperature increases and the 

room is to be cooled the volumetric rate of air supply 
through the pipe 18 is increased by means not shown. 
The air is not heated and it even may be cooled. Due to 
the higher rate of flow of air, the pressure is increased 
on the closure plate'26 and it is pivotted, against its 
inherent biassing, in the direction of arrow 32. Thus the 
second outlet 22 is opened as is shown in'FIG. 2. The 
air now isdischarged partially in the direction of arrow 
30 (vertical flow) but for the greater part via the guide 
24 is discharged in the direction of arrow 34 (horizon 
tal flow). 
The air travelling along arrow 34 forms a moving 

layer along the ceiling of the room and provides a dif 
fuser effect to distribute cool air along the ceiling, 
moving downwardly along an opposite wall and ?nally 
rising against the floor of the room. Cool air is also 
passed along arrow 30 vertically downwardly (see also 
FIG. 6). ‘ 

Referring to FIG. 3 a second embodiment of a termi 
nal air outlet device is illustrated. The terminal air 
outlet device 36 includes a housing 38 de?ning a cham 
ber 40. The housing 38 is of elongated box section. The 
inlet 42 is connected to a duct 44 for supplying air from 
a building air distribution system into the chamber 40. 
The chamber 40 has an elongated rectangular first air 

outlet 46 and an elongated rectangular second air out 
let 48. The first air outlet 46 leads into a ?rst ?xed air 
guide means- in the form of a diffuser 50, and the sec 
ond air outlet 48 into a second ?xed air guide means in 
the form ‘of a diffuser 52. 
The first air outlet 46 is closable by means of a ?rst 

closure member in the form of a channel-shaped plate 
54. A rod 56, is attached pivotably at one end to the 
plate 54. The outer U-shaped end 58 of the rod 56 is 
connected to a bellows 60. The bellows 60 is supported 
by a plate 61 attached to the housing 38. Ahead of the 
bellows 60, in the inlet pipe 62, there is provided a 
heater 64. The plate 54 is pivotably mounted at 66. 
The second air outlet 48 is closable by means of 'a 

second closure member‘ in the form of a channel 
shaped plate 68 which is pivotably mounted at 70 to the 
housing 38. The plate 68 is gravity biassed and can 
pivot freely about 70. Yet, if necessary, a spring may be 
provided to force it into its open position. The plate 68 
has a striker arm 72. 
The arm 72, and thus the plate 68, is movable by a 

plunger rod 74 of a thermostatically controlled actua 
tor 76. The actuator 76 is attached to the pipe 62 by 
means of the arm 76.1. The rod 74 has an arm 78 
adapted to operate a micro-switch 80 attached to the 
pipe 62,‘which switch 80 is adapted to close and open 
the electrical supply circuit of the heater 64. The actua 
tor 76 may be in the form of a pneumatic plunger, an 
electrically operable solenoid, an actuator operable by 
gas or liquid expansion, or any other suitable means. 
Furthermore the actuator 76 may be ‘inverted’ so that 
the arm 78 acts on the arm 72 and the rod 74 engages 
the switch 80. 
The purpose of the device 36 is to allow warm air to 

flow vertically downwardly through the ?rst air outlet 

10 

25 

35 

40 

45 

50 

55 

65 

46, and cold air horizontally through the second air 
outlet 48, the yrolumetric rate of ?ow being constant. 
The operation of the device 36 is as follows: 
Assuming that the temperature in the room has 

dropped to such an extent that heated air is required, 
the following steps will take place: The thermostat (not 
shown) will cause the actuator 76 to be energized so as 
to move the plunger rod 74 in the direction of arrow 82 
for engaging the arm 72 and for closing the plate 68 
against the outlet 48. (A resilient sealing layer may be 
provided around the outlet 48 to facilitate closure). 
Simultaneously the rod 74 will move the arm 78 against 
the micro-switch 80 so as to close it. Thereby current 
will be supplied to the heater 64 and warm air to the 
bellows 60. The bellows 60 are expanded upwardly, the 
rod 56 will be moved in the direction of arrow 84 and 
the plate 54 is pivotted in the direction of arrow 86 to 
its open position shown in dotted lines 54.1. Now the 
first air outlet 46 is opened. _ . 
Warm heated air therefore flows vertically down 

wardly from the first air outlet 46, e.g. down a window 
or outer wall of a room, in the direction of arrow 88 
through the diffuser 50. , 
The rod 74 will keep the plate 68 to close the outlet 

48 so that no air ?ows out of the second outlet 48. 
When the temperature in the ‘room has been in 

creased suf?ciently the thermostat will cause the actua 
tor 76 to withdraw the rod 74 slightly so as to release 
the pressure on the micro-switch 80. Now the circuit to 
the heater 64 and the bellows 60 is interrupted. The 
heater 64 is switched off and the bellows 60 (by means 
of the r0d'56) moves the plate 54 back into its closed 
position. The plate 54 has an adjustment screw 89, 
which, in the downward position, abuts against the 
plate 68 vand forces it slightly away from second air 
outlet 48. A‘ restricted volume of air now can flow out 
through the gap 90 between the plate 68 and the air 
outlet 48. The purpose of this restricted air flow is to 
have an air supply into the room during the change 
over from horizontal to vertical flow, and vice versa. 

If the temperature in the room is such that cooling is 
required, the actuator 76 withdraws the rod 74 fully. 
The air ?ow will force the plate 68 to its fully open 
position shown in dotted lines 68.1 and a full flow of 
cool air will take place through the second air outlet 48 
and the guide part 52 to flow substantially horizontally 
along the ceiling. _ 

Referring to FIG. 4, a different diffuser part 50.1 is 
shown. This diffuser part 50.1 slightly de?ects the air 
away from a vertical direction and is intended where 
the device 36 is located some distance from a window 
or wall against which downward flow is to be directed. 
Referringto FIG. 5, the condition is shown where it 

is warm outside, the room 92 and cooling is required. 
The air (which may be cooled) flows from the device 
36 (or 10) along the ceiling 94 up to the opposite wall 
96, downwardly along the wall 96, and returns along 
the floor 98 to rise as shown. 

In FIG. 6 the condition is shown where it is cold 
outside and heating is required. Here the heated air 
from the device 36 (or 10) ?ows downwardly along the 
wall 100, which is an outer wall and may contain a 
window, and along the floor 98 to rise as shown. The 
warm air buoyancy is used to produce air circulation. 

Referring to FIG. 7, a schematic layout of a building 
air distribution system 102 is illustrated. Only part of 
the system is illustrated but it is duplicated for all the 
other rooms in the building. The multi-storeyed build 
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ing 104 has a central lift and conduit shaft 106 in which 
a number of vertical high pressure air supply shafts 108 
are provided. Each shaft 108 is joined to an expander 
unit 110, which also includes a silencer and damper 
means. The unit 110 again is coupled to one or more 
volume control units 112, which in turn are joined to 
one or more terminal air outlet devices 114. Each vol 
ume control unit 112 also includes a temperature con 
trol means. The devices 114 are the same as the device 
10 illustrated in FIGS. 1 and 2. By means of the control 
units 112 the temperature may be controlled in each 
room 116. 

Referring now to FIG. 8, a schematic layout of a 
building air distribution system 118 is illustrated. Only 
part of the system is illustrated but it is duplicated for 
all the other rooms in the building. 
The multi-storeyed building has a central main sup 

ply duct 120 with high pressure supply. A number of 
low pressure branch air supply ducts 122 lead from the 
main supply duct 120. Between the main duct 120 and 
each branch duct 122 a volume regulator 124 con 
trolled by a static pressure regulator 126 is provided so 
as to maintain a constant pressure in the branch ducts 
122. A sound attenuator could be provided in the duct 
system connected of the volume regulator 124. 
Each duct 122 isjoined to a number of terminal ducts 

128 which terminate in terminal air outlet devices 130, 
which are the same as the device 36 illustrated in FIG. 
3. 

It will be noted that the device 36 of FIG. 3 is practi 
cally a combination of the device 10 (FIGS. 1 and 2) 
and the volume control unit 1 12 (FIG. 7). In the case of 
relatively small installations the entire distribution sys 
tem may be of a low pressure design. Thus there is no 
need for the volume regulator 124 and ‘the attenuator. 
In this case the static pressure regulator.126 would 
control the supply from the supply fan (not shown) to 
the duct 120. 

I claim: 
1. A terminal air outlet device for use at a discharge 

from a building air distribution system, including 
a. a housing; 
b. a chamber defined within the housing; 
c. an inlet leading into the chamber and being 
adapted for connection to a building air distribu 
tion system; 

d. a first air outlet from the chamber through which 
air is adapted to be discharged in a first direction, 

e. a first fixed air guide means at the air outlet for 
guiding air in the first direction; 

f. a second air outlet from the chamber through 
which air is adapted to be discharged in a second 
direction, which direction is substantially at right 
angles to the first direction; 

g. a second fixed air guide means at the second air 
outlet for guiding air in the second direction; and 

h. control means for regulating air discharge through 
the first and second outlets. 

2. Apparatus as claimed in claim 1 wherein said con 
trol means is responsive to the level of air ?ow into said 
chamber. 

3. Apparatus as claimed in claim 1 wherein said con 
trol means is responsive to the temperature of air pass 
ing through said chamber. 

4. Apparatus as claimed in claim 1 wherein said con 
trol means is responsive to temperature levels exterior 
to said chamber and on the downstream sides of said air 
outlets. 
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5. A device as claimed in claim 1, in which the first 
direction is substantially vertical and the second direc 
tion is substantially horizontal. 

6. A device as claimed in claim 1, which is adapted to 
discharge heated air in the first direction, and cool air 
in the second direction. 

7. A device as claimed in claim 1, in which the con 
trol means includes a first outlet closure member for 
closing the ?rst air outlet when required so as to allow 
discharge through the second air outlet only. 

8. A device as claimed in claim 1, in which the con 
trol means includes a second outlet closure member for 
closing the second air outlet when required so as to 
allow discharge through the first air outlet only. 

9. A device as claimed in claim 7, in which the con 
trol means includes a temperature responsive device 
adapted to operate the first closure member for closing 
the first air outlet. 

10. A device as claimed in claim 9, in which the 
temperature responsive device includes a bellows re 
sponsive to variation in temperature of the air passing 
over it, and a connection member for connecting the 
bellows to the first closure member for moving it away 
from the first air outlet when heated air flows over the 
bellows and towards the first air outlet when cool air 
flows over the bellows. 

11. A device as claimed in claim 8, in which the 
control means includes a closure mechanism for mov 
ing the second closure member to close the second air 
outlet when temperature in a room, served by the ter 
minal outlet device, drops to a particular level. 

12. A device as claimed in claim 11, in which the 
closure mechanism is of a plunger type mounted to the 
housing, and of which its plunger rod is adapted to 
move the second closure member against the second 
air outlet for closure thereof. 

13. A device as claimed in claim 12, in which the 
plunger rod is adapted, on reaching a particular posi 
tion, to close an electrical circuit for supplying electri 
cal current to a heater member. 

14. A building air distribution system which includes 
at least one high pressure main. air supply, a plurality of 
branch ducts for distribution of air to terminal air out 
lets in rooms, an expander unit provided between each 
branch duct and the high pressure main air supply, a 
volume control unit in each branch duct, a temperature 
control unit in each branch duct and each terminal air 
outlet including at least one air outlet device compris 
ing a housing; a chamber de?ned within the housing; an 
inlet leading into the chamber and being adapted for 
connection to the branch duct; a first air outlet from 
the chamber through which air is adapted to be dis 
charged in a first direction; a second air outlet from the 
chamber through which air is adapted to be discharged 
in a second direction, which direction is substantially at 
right angles to the first direction; and control means for 
regulating air discharge through the first and second 
outlets. 

15. A building air distributions system which includes 
at least one high pressure main air supply duct, a plural 
ity of branch ducts for distribution of air to terminal air 
outlets in rooms, a volume regulator located between 
the main air supply duct and each branch duct; a static 
pressure regulator for regulating the pressure in the 
branch ducts, and each terminal air outlet including at 
least one terminal air outlet device comprising a hous 
ing; a chamber defined within the housing; an inlet 
leading into the chamber and being adapted for con 
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nection to a branch duct; a ?rst air outlet from the 
chamber through which air is adapted to be discharged 
in a first direction; a second air outlet from the cham 
ber through which air is adapted to be discharged in a 
second direction, which direction is substantially at 
right angles to the ?rst direction; and control means for 
regulating air discharge through the first and second 
outlets. 

16. A terminal air outlet device for use at a discharge 

from a building air distribution system, including 
a. a housing; 
b. a chamber defined within the housing; 
c. an inlet leading into the chamber and being 
adapted for connection to a building air distribu 
tion system; 

(1. a first air outlet from the chamber through which 
air is adapted to be discharged in a ?rst direction; 
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6. 

f. 

g. 

h. 

a ?rst ?xed air guide means at the first air outlet for 
guiding air in the first direction; 
a second air outlet from the chamber through 
which air is adapted to be discharged in a second 
direction, which direction is substantially at right 
angles to the ?rst direction; 
a second fixed air guide means at the second air 
outlet for guiding air in the second direction; and 
control means for regulating air discharge through 
the first‘and second outlets; the control means 
including a second outlet closure member for clos 
ing the second air outlet when required so as to 
allow discharge through the ?rst outlet only, and 
the second outlet closure member being biassed 
towards the second outlet for closure thereof and 
being adapted to be moved away for opening the 
second air outlet when an increased air ?ow is 
supplied from the building air distribution system. 
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