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INDUCTEON TERMKNAE. UNHT FUR 
AllR-CONDHTHONHNG SYSTEMS 

The present invention relates to air-conditioning sys 
tems in general and more particularly relates to an im 
proved induction-type terminal unit for air~ 
conditioning systems. 

In any air-conditioning system employing terminal 
units, the terminal unit is the mechanism or the device 
through and by means of which the hot or cold air is fed 
into the room or zone to be conditioned. Terminal units 
are very widely used and there are a number of differ 
ent kinds. One such device is known as an induction 
terminal unit and it is called this because a major por 
tion of the conditioned air fed into the room or zone to 
be conditioned is ambient air that has been sucked or 
induced into the terminal unit where it is either cooled 
or heated before being returned to the room or zone. 

More particularly, in the standard or usual induction 
terminal unit found in the prior art, cold or hot air, de 
pending on whether the room or zone to be condi 
tioned is to be cooled or heated, is ducted at a relatively 
high velocity to and through the unit into the room or 
zone. Because of its velocity, the already conditioned 
air creates a partial vacuum or, stated differently, it 
produces a zone of reduced pressure in the unit, with 
the result that ambient air is “pulled” or induced into 
the unit. Furthermore, the terminal unit is so designed 
that the ambient air entering it is forced to pass over a 
coil through which either cold or hot water is circu 
lated, depending, of course, on whether the room or 
zone to be conditioned is to be cooled or heated. By so 
doing, the ambient air is either cooled or heated, after 
which it'mixes with the high velocity ducted air and 
passes into the room or zone with it. in the event the 
room or zone is at the desired temperature and, there 
fore, requires no conditioning, a baffle in the terminal 
unit is opened, thereby providing a second path for the 
ambient air that bypasses the coil. Thus, with the baffle 
open, the ambient air is not cooled or heated before 
it mixes with the relatively small percent of ducted con 
ditioned air, with the result that the room or zone is 
now no longer supposed to be conditioned. 
One of the disadvantages, however, of these prior art 

induction terminal units is that the baf?e doesn’t fully 
open so that instead of providing a low impedance by 
pass path for the ambient air, the baf?e, in fact, contin 
ues to present a signi?cant impedance. Consequently, 
as between the two paths available to the ambient air, 
namely, the path through the coil and the bypass path 
provided by the baf?e, a significant portion of the am 
bient air continues to ?ow past the coil and thereby 
continues to be cooled or heated, which means that the 
room or zone continues to be conditioned. Thus, the 
baf?e is not an effective means for turning the air 
conditioning off. Added to this is the further disadvan 
tage that a relatively complex mechanical linkage and 
valve arrangement that is sensitive to both room tem. 
perature and line pressure is used in these units to open 
and close the baffle as conditions warrant. Needless to 
say, such an arrangement is not only cumbersome, but 
also adds considerably to the manufacturing and main 
tenance costs. Other disadvantages can be mentioned, 
but enough has been said to clearly point out that there 
has been a long-felt need for improvements in this par 
ticular art. 

2 
The present invention overcomes the above 

mentioned and other disadvantages of the induction 
terminal units found in the prior art and it does so by _ 
replacing the mechanical linkage and valve arrange 
ment with a pure ?uid control system for- switching the 

' ambient air between the two paths. The introduction of 
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a pure ?uid control system makes still other improve 
ments possible in the construction of the terminal unit, 
such as, for example, the elimination of the baf?e and 
the almost complete isolation of the bypass path from 
the path through the coil. Since pure ?uid devices do 
not involve any moving parts and because of the greatly 
simplified construction of these units, it will be recog 
nized by those skilled in the art that the present inven 
tion greatly reduces the manufacturingand/or mainte 
nance costs of this type unit. A further advantage that 
needs to be mentioned is that a fluidic control system 
acts or operates faster than the mechanical control sys 
tems previously used, with the result that induction ter 
minal units according to the present invention react or 
respond more rapidly to changing environmental con 
ditions. 

It is, therefore, an object of the present invention to 
provide a fluidically-controlled induction terminal unit. 

It is another object of the present invention to pro 
vide an induction terminal unit in which the bypass 
path is substantially isolated from the rest of the unit. 

It is a further object of the present invention to pro 
vide an induction-type air-conditioning terminal unit 
that responds more rapidly to changes-in environmen 
tal conditions. 

it is an additional object of the present invention to 
provide a pure ?uid technique for switching the flow of 
ambient air in induction-type terminal units. 

It is still another object of the present invention to 
provide an induction-type air-conditioning terminal 
unit that requires far less maintenance during its life 
time. > 

It is a further and additional object of the present in 
vention to provide an induction-type air~conditioning 
terminal unit that is materially more efficient and effec 
tive in its operation than heretofore possible. 
The novel features which are believed to be charac 

teristic of the invention, both as to its organization and 
method of operation together with further objects and 
advantages thereof, will be better understood from the 
following description considered inconnection with 
the accompanying drawings in which embodiments of 
the invention are illustrated by way of example. it is to 
be expressly understood, however, that the drawings 
are for the purpose of illustration and description only 
and are not intended as a definition of the limits of the 

invention. 
PKG. l is a block diagram of an air-conditioning sys 

tem illustrating the basic features and principles of an 
induction terminal unit according to the present inven 
tion; 
FIG. 2 is a perspective view illustrating the basic con 

struction of one embodiment of an induction-type air 
conditioning terminal unit according to the present in 
vention; 
FIG. 3 is a side view of the FIG. 2 embodiment; 
FIG. 4 is a schematic diagram illustrating one ar 

rangement of a fluidic control system that may be used 
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in an induction terminal unit according to the present 
invention; 
FIG. 5 is a schematic diagram illustrating another ar 

rangement of a ?uidic control system that may be used 
in an induction terminal unit according to the present 
invention; 
FIG. 5(a) is a schematic diagram of the thermostatic 

apparatus used in the FIG. 5 system showing the ther 
mostatic valves in one extreme condition, namely, one 
in which one of the valves is closed and the other fully 
open; 
FIG. 5(b) is a schematic diagram of the same thermo 

static apparatus showing the thermostatic valves in an 
other extreme condition, namely, one in which the 
other of the valves is closed and the first valve fully 
open; and 

FIG. 6 is a side view of another embodiment of an in 
duction terminal unit according to the present inven 
tion in which twin coils are used, the ?gure also includ 
ing a schematic diagram of one type of ?uidic appara 
tus that may be used to control the operation of this 
embodiment. 
For a consideration of the invention in detail, refer 

ence is now made to the drawings and particularly to 
FIG. 1 therein wherein a basic block diagram of an air 
conditioning system thatincorporates a terminal unit 
according to the present invention is illustrated. The 
air-conditioning system services a plurality of rooms or 
zones, but only the first and the last of these rooms or 
zones, respectively designated R1 and R,,, are shown in 
the figure. 
Each room or zone has mounted within it, or coupled 

to it, an induction terminal unit generally designated 
10, each such terminal unit, in turn, basically compris 
ing a coil plenum 1 l and a bypass plenum 12. Both ple 
nums include means by which ambient air can enter or 
flow into them, such as a screen or grill of some sort, 
the means associated with coil plenum 11 being indi 
cated or represented by the arrows designated 13 and 
the means associated with bypass plenum 12 being in 
dicted or represented by the arrows designated 14. Ar 
rows 13 and 14 may, when necessary, also indicate or 
represent the flow of ambient air into the respective 
plenums. The outputs of plenums 1 l and 12 are respec 
tively designated 15 and 16. 

Finally, although not shown in this ?gure, each coil 
plenum also has a coil mounted therein in such a loca 
tion and manner that any ambient air ?owing into the 
plenum must ?rst pass through or over the coil, thereby 
becoming heated or cooled depending, respectively, on 
whether the coil is a heating coil or a cooling coil. A 
cooling coil is one through which a coolant flows, such 
as cold water, while a heating coil, for example, is one 
in which hot water flows. As is well known by those 
skilled in the air-conditioning and related arts, it is a 
simple matter and a common practice to selectively 
feed either hot or cold water into these coils, for exam 
ple, hot water when the weather is cold and cold water 
when the weather is hot. In this way, as will be seen, 
these terminal units can be used to condition a room 
or zone in all kinds of weather. I ' 

Coupled or linked to each terminal unit It) is a ?uidic 
control system 17 which, as its name implies, comprises 
one or more ?uidic or pure ?uid amplifier devices ar 
ranged and adapted to control the operation of the ter 
minal unit in response to the action of a thermovalve 
therein. Each ?uidic control system has an input chan 
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Al 
nel 18 by means of which already conditioned air, ei 
ther hot or cold, is fed into it and a pair of output or 
outlet channels l9 and 20 by means of which this previ 
ously conditioned air is directed to one or the other of 
the plenums, as determined by the aforementioned 
thermovalve. As shown in the ?gure, outlet channel 19 
is coupled to coil plenum ill and outlet channel 20 is 
coupled to bypass plenum 112. The construction of such 
terminal units and ?uidic control systems are described 
in still greater detail below. 
Completing the air-conditioning system illustrated in 

FIG. 1 is a system fan 2! that provides air under pres 
sure to the system, a supply duct 22 by means of which 
air supplied by the fan is directed to the proximity of 
the rooms or zones to be conditioned, and apparatus 23 
by means of which the air entering the supply duct is 
either heated or cooled depending on whether the sys 
tem is, at the time, a heating or cooling system. As 
shown in the ?gure, supply duct 22 ultimately leads to 
input channels 118 of the ?uidic control systems. 

In operation, conditioned air at a relatively high ve 
locity is supplied by the system to duct 22 and from 
there it flows into ?uidic control systems 17 via their 
respective input channels I8. Depending on the partic 
ular type of ?uidic control systems used and the respec 
tive settings of the thermovalves therein, the condi 
tioned air may or may not be directed to coil plenum 
11 in each room or zone. For sake of clarity and also 
to expedite the discussion, it would be well now to con 
fine any further explanation of the operation to only 
one of the rooms or zones, such as R,, but it must be 
recognized beforehand that since the equipment in 
room or zone R, is the same as the equipment in all the 
other rooms or zones, the explanation as to one is 

equally applicable as to all. 
With the above in mind, it will be assumed that the 

conditioned air in ?uidic control system 17 ?ows 
through its outlet channel 19 to coil plenum 11. This 
pre-conditioned air flows through coil plenum 11 at a 
relatively high velocity and then into room or zone R,, 
as indicated by arrow 15. However, because of the ve 
locity of the air, a low pressure area is created or pro 
duced in the plenum, what may be termed a partial vac 
uum, that induces ambient air in the room or zone to 
flow into coil plenum 11, as indicated by arrows 13. In 
so doing, the ambient air passes over the cooling coil 
in the plenum and is thereby cooled before it mixes 
with the pre-conditioned air already therein. It is this 
mixture of pre-conditioned air and coil-cooled ambient 
air that then enters and cools the room or zone. On the 
other hand, if the pre-conditioned air ?owing in fluidic 
control system 17 exits via outlet channel 20, it enters 
bypass plenum l2 instead where, as before, it flows at 
relatively high velocity through the plenum and into the 
room or zone, as indicated by arrow 16. Here also and 
for the same reasons, ambient air is induced to flow 
into bypass plenum 12, as indicated by arrows 14, 
where it again mixes with the pre-conditioned air 
therein before passing into the room or zone. In this in 
stance, however, since there is no coil located in bypass 
plenum 12, the ambient air is not cooled at all before 
it mixes with the aforesaid pre-conditioned air but, 
rather, remains at room temperature. Since in these in 
duction terminal units, the pre-conditioned air consti 
tutes only a relatively small percent of the total air mix 
ture, for example about 25 percent, it can be seen that 
when the ambient air is not cooled, such as when it 
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passes through bypass plenum 12, the temperature of 
the total air mixture is then such that it will not cool the 
room or zone to any practicalextent. 
Although the operation was described hereinabove in 

connection with the ‘flow of cold air in the system, it 
will be recognized that the operation is exactly the 
same with the ?ow of hot air except that the ambient 
air is then heated rather than cooled when it enters coil 
plenum 11. 
-A more detailed view of the constructional features 

of induction terminal unit 10 in FIG. 1 is illustrated in 
FIGS. 2 and 3 to which attention is now directed. Coil 
and bypass plenums 11 and 12, respectively, are gener 
ally designated in FIGS. 2 and 3 which clearly show 
that each of these plenums is, in turn, made up of a cou 
ple of plenums. More particularly, coil plenum 11 in 
cludes a first plenum 11a, a second plenum lllb that is 
positioned above plenum 11a and spaced from it, and 
a plurality of air tubes or pipes 110 that interconnect 
plenums 11a and 11b. Plenum Illa is completely en 
closed except for its near or input end which is open, 
whereas plenum 11b is completely enclosed except that 
its top and outside walls are made of a suitable‘ screen, 
mesh or grill arrangement that permits air to enter and 
leave the plenum. The open end of plenum 11a is desig 
nated 11d, the top wall of plenum 1 lb is designated tile 
and the outside wall of plenum 11b is designated lllf. 
As for air tubes 110, while there may be as many as 20 
such tubes utilized, it will be recognized by those 
skilled in the art that the actual number depends upon 
the size of the terminal unit,'the quantity of air moving 
through the unit, the air pressure available, the diame 
ter of the tubes, the allowable noise, and possibly still 
other'factors. 
Referring now to bypass plenum 12, this plenum also 
includes a first plenum 12a, a second plenum 12b 

positioned directly above plenum 12a, the two plenums 
having a common wall therebetween, and a plurality of 
air tubes or pipes 12c that interconnect plenums 12a 
and 12b. Plenum 12a is adjacent and parallel to plenum 
11a and, like plenum 11a, plenum 12a is completely 
enclosed except for its near or input end which is open 
and designated 12d. Plenum 12b is also adjacent ple 
num 11b but is L-shaped with the base portion of the 
“L" protruding between plenums llla and lllb and con 
stituting the above-mentioned space between them. As 
with plenum lllb, plenum 12b is completely enclosed 
except that its top and outside walls are fabricated of 
a suitable screen, mesh or grill arrangement that per 
mits air to enter and leave it. As may be seen from 
FIGS. 2 and 3, this outside wall of plenum 12b lies be 
tween the outside walls of plenums Ila and 11b. The 
top wall of plenum 12b is designated ll2e and its re 
ferred-to outside wall is designated 12f. _ 

Finally completing the construction of terminal unit 
10 is a coil 24 of the type through which hot or cold 
water can be circulated. Coil 24 is mounted in plenum 
11b immediately behind outside wall 11f so that ambi 
ent air passing through the wall comes into contact with 
the coil to be either heated or cooled by it, as previ 
ously mentioned. The actual means by which the water 
(or other ?uid) is fed to the coil does not form a part 
of this invention and, furthermore, has been very well 
known in the prior art for a long time. Accordingly, no 
description of any, such means is deemed necessary 
here. 
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The entire unit as described above is enclosed or 

housed in a suitable cabinet in which provisions are 
made to permit the ambient air to pass through to the 
unit inside. i 

In its operation, when pre-conditioned air enters ple 
num 11a, it is forced by the air pressure therein to ?ow 
through tubes lllc into plenum 11b where it rises at a 
relatively high velocity until it ultimately passes 
through plenum wall He into the room\or zone being 
conditioned. As was previously mentioned, because of 
the high velocity with which this pre-conditioned air 
moves, a low pressure region is created in plenum lllb 
which, in turn, causes ambient air, that is to say, air in 
the room or zone, to ?ow toward and into this low pres 
sure region. In so doing, this ambient air is brought into 
contact with coil 24‘ which either heats or cools it be 
fore'it mixes with the pre-conditioned air already in the 
plenum. The mixture then moves together through the 
plenum and into the room or zone. Needless to say, if 
the pre-conditioned air is hot air, then the coil will heat 
the ambient air and if the pre-conditioned air is cold 
air,'then the coil will cool the ambient air. 
This ?ow of pre-conditioned air into plenum 11a and 

from thence through plenum 11b continues until the 
room or zone is conditioned to the desired extent, at 
which time, the pre-conditioned air is switched by the 
?uidic control system to plenum 12a. When this is 
done, the pre-conditioned air is then forced through 
tubes 120 into plenum 12b where a low pressure region 
is again created. As a result, the ambient air now passes 
through wall 12f and into plenum 12b instead of into 
plenum 1 lb, thereby bypassing coil 24. In this instance, 
therefore, the ambient air is not conditioned before it 
mixes with the pre-conditioned air already in plenum 
12b. Since, as was previously mentioned, the pre 
conditioned air constitutes only a relatively small per 
cent of the overall mixture and the ambient air a major 
portion of it, the temperature of the air in the room or 
zoneisnow no longer being affected to any practical 
extent by the air coming through wall 12c. The ambient 
air continues to take this bypass path so long as the pre 
conditioned air is directed into plenum 12a and this will 
be done until the room or zone needs to be conditioned 
again, at which time the ?ow of the pre-conditioned air 
will again be switched to plenum 11a by the fluidic con 
trol system. 
One type of ?uidic control system is schematically 

illustrated in FIG. 4 and it includes a bistable ?uid am 
pli?er device 25, a thermostat 26 and a pair of 
thermostatically-controlled solenoids 27a and 27b that 
are mounted or coupled to the fluid amplifier device 
itself. As will be seen below and understood by those 
skilled in the art, the thermostat and the solenoids to 
gether form a thermovalve that controls the operation 
of the ?uid amplifier. As for bistable ?uid ampli?er de 
vice 25, such devices, which are well known, include an 
inlet channel 25 through which the stream of pre 
conditioned air flows from supply duct 22, a pair of 
outlet channels respectively designated 25b and 250 
through which the air that enters inlet channel 25a 
selectively flows to plenums 11a and 12a, and a pair of 

' control channels respectively designated 25d and 25s 

65 

by means of which the abovesaid stream of air can be 
controlled so as to selectively direct the air to one or 
the other of the outlet channels. Thus, inlet channel 
25a connects with supply duct 22, outlet channel 25b 
connects with plenum 120, as is indicated by the output 
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arrow designated 12a, and outlet channel 250 connects 
with plenum 11a, asis indicated by the output arrow 
designated 11a. Solenoids 27a and 27b are respectively 
mounted over the openings leading into control chan 
nels 25d and 252 and, as shown in the figure, they are 
also connected to thermostat 26. 

In operation, it will initially be assumed that the tem 
perature in the room or zone is such that the thermostat 
causes solenoid 27b to be activated so as to close the 
opening or entrance to control channel 25e. As a result, 
the pre-conditioned air entering inlet channel 25a and 
passing through the device is directed to outlet channel 
25c which, as was previously explained, feeds the pre 
conditioned air into plenum 11a in the terminal unit. 
If the pre-conditioned air is cold air, the ampli?er de 
vice will be triggered into this state when the thermo 
stat is set at a temperature that is lower than the tem 
perature in the room or zone. On the other hand, if the 
pre-conditioned air is hot air, the ampli?er device will 
be triggered into this state when the thermostat is set 
at a temperature that is higher than the ambient tem 
perature. 
Since ampli?er device 25 is of the bistable kind, the 

stream of pre-conditioned air will continue to flow to 
outlet channel 25c and from there to plenum 11a until 
the temperature in the room or zone being conditioned 
reaches the temperature at which the thermostat is set. 
At this point, thermostat 26 causes solenoid 27b to be 
de-activated and solenoid 27a to be activated instead, 
which means, respectively, that the entrance to control 
channel 25e is now open once again and the entrance 
to control channel 25d closed. When this occurs, the 
stream of pre-conditioned air is switched from outlet 
channel 25c to outlet channel 25b and, therefore, from 
plenum 11a to plenum 12a. The conditioned air will 
continue to flow to outlet channel 25b until the relative 
temperature conditions are once again such as to 
switch it back again to outlet channel 250, thereby 
completing the cycle. 
Another type of fluidic control system that can be 

used with induction terminal units of the present inven 
tion and which has an entirely different effect on them 
is shown in FIG. 5.'More particularly, in this system, 
two fluidic ampli?ers and a thermovalve are arranged 
to form an oscillator that alternately applies pulses of 
conditioned air to plenums 1 la and 12a, ?rst to plenum 
11a and then to plenum 12a, the length or duration of 
the respective pulses at any one time being determined 
by the condition of the thermovalve at that time. State 
differently, depending on whether the temperature in 
the room or zone to be conditioned is above or below 
the temperature setting of the thermovalve and how 
far above or below, the pulses of conditioned air ap 
plied to plenums 11a and 120 may be of equal duration, 
that is to say, the air is divided equally between them, 
the duration of the pulses delivered to plenum 11a may 
be longer than those delivered to plenum 12a, or the 
duration of the pulses delivered to plenum 1 la may be 
less than those delivered to plenum 12a. In any event, 
the pulses may or may not be of equal duration depend 
ing on temperature conditions. 

ln the fluidic control system illustrated in FIG. 5, the 
fluidic ampli?ers are both of the bistable type, one 
being generally designated 28 and the other being gen 
erally designated 29. Ampli?er 28 includes an inlet 
channel 28a through which the stream of conditioned 
air flows from the air-conditioning system's supply 
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8 
duc't, a pair of outlet channels respectively designated 
28b and 280 by means of which the conditioned air that 
enters inlet channel 28a selectively flows either to ple 
num 11a or toplenum 12a, a pair of control channels 
respectively designated 28d and 28e by means of which 
the abovesaid stream of air can be controlled so as to 
selectively direct the air to one or the other of the out 
let channels, and a chamber 25f located between the 
inlet and outlet channels and through which the stream 
of air must pass in going from the inlet channel to the 
outlet channels. In the embodiment shown, control 
channels 25d and 25e respectively lead to opposite 
sides of chamber 25f in order to exercise the desired 
control over the air flow, as is well known and under-, 
stood by those skilled in the art and as will more clearly 
appear later. 

Fluidic ampli?er 29 is coupled between the inlet and 
outlet channels of ampli?er 28 as well as to its control 
channels, and, like ampli?er 28, includes an inlet chan 
nel 29a, a pair of outlet channels 29b and 29c, and a 
pair of control channels 29d and 292. It also includes 
a chamber between its input and output channels but 
because the second ampli?er is schematically illus 
trated, the chamber here cannot be presented. Suf?ce 
it to say, therefore, that control channels 29d and 29e 
are likewise coupled to opposite sides of this chamber 

‘in order to exercise the control on the air ?owing 
through this second ampli?er necessary to direct the 
?ow to one or the other of its outlet channels 29b and 
29c. As shown in the figure,‘ inlet channel 29a is cou 
pled to inlet channel 28a so that a small percentage of 
the air entering inlet channel 280 is tapped off and en 
ters inlet channel 29a. As is also shown, outlet channels 
29b and 290 respectively connect to control channels 
28d and 282, with the result that air entering one or the 
other of outlet channels 29b and 290 will ?ow into and 
ultimately through its associated control channel to 
chamber 28f. 

Finally, the FIG. 5 system includes a pair of Pitot 
tubes 30a and 30b respectively mounted in outlet chan 
nels 28b and-28c and, as shown by the broken lines in 
the ?gure, these Pitot tubes are respectively connected 
to control channels 29d and 292. These Pitot tubes are 
also respectively connected or coupled to a pair of 
thermostatically-controlled air escape valves 31a and 
31b, the thermovalve as a whole being designated 31. 
The thermovalve, which is located in the room or zone 
to be conditioned, includes the well known bi-metallic 
coiled strip 310 which moves in a clockwise or counter 
clockwise direction according to temperature condi 
tions. In addition to the above, the thermovalve also in 
cludes a pair of leaf or cantilever type spring members 
3111 and 312 on which are respectively mounted a pair 
of stops or elements 3lfand 31g by means of which the 
valves 31a and 31b are closed and opened. As can be 
seen from the ?gure, members 31d and 31c are at 
tached or affixed at one of their ends to the free end of 
bi-metallic strip 31c, the stops or elements 31f and 313 
being mounted intermediate the ends of these cantilev 
ered members and in alignment with valves 31a and 
31b. in this kind of thermovalve apparatus, one or the 
other of escape valves 31a and 31b is closed or open 
depending upon the position of bi-metallic strip 310, 
but in no event will both of them be open simulta 
neously. However, both may be closed simultaneously. 
Further details concerning the construction and opera 
tion of thermovalve 31 will be provided as needed here 
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inbelow in connection with the described operation of 
the FIG. 5 fluidic control system. 
Considering now the operation of this ?uidic control 

system, it will be assumed with respect to amplifier 28 
that outlet channel 28b leads to plenum 12a, as indi 
cated by the arrow marked 12a, that outlet channel 280 
leads to plenum 11a, as indicated by the arrow marked 
11a, and that the conditioned air ?owing through the 
device is initially exiting through outlet channel 280 
and, therefore, going to plenum Ila. It is also initially 
assumed, therefore, that the conditioned air ?owing 
through amplifier 29 is exiting through outlet channel 
2% and from this outlet channel to control channel 
28d. Finally, it will be initially assumed that the temper 
ature in the room or the zone to be conditioned is such 
that in the thermovalve located therein, namely, ther 
movalve 31, bi-metallic strip 31c is in its center posi 
tion, that is to say, in the position shown in FIG. 5, with 
the result that valves 31a and 31b are both fully closed. 
Needless to say, bi-metallic strip 31c is in said center 
position and valves 31a and 3117 are both closed when 
the temperature at which the thermovalve is set is sub 
stantially the same as the ambient temperature of the 
air in the room or zone in which the terminal unit is lo 
cated. 
Accordingly, with these assumptions in mind, a small 

portion of the air ?owing in outlet channel 280 is 
picked up by Pitot tube 30b wherein it then travels both 
to control channel 29d and to valve 31b. Since, as pre 
viously assumed, valve 31b is closed, this air that is fed 
back to it cannot escape and it therefore enters control 
channel 29d wherein the full force thereof is applied to 
the stream ?owing through the chamber of ?uid ampli 
fier 29. As a result and in accordance with well known 
and established ?uidic principles, the direction of this 
second stream of air is switched from outlet channel‘ 
29b ‘to outlet channel 29c. When this happens, this sec 
ond stream of air is then directed through control chan 
nel 28e against the mainstream ?owing through cham 
ber 28f and this, in turn, causes the main stream to 
switch its ?ow from outlet channel 280 to outlet chan 
nel 28b. The pre-conditioned air is now going to ple 
num 12a. 

However, it will be recognized that just as soon as the 
air begins to flow in outlet channel 28b, Pitot tube 30a 
picks up a small portion of this air and channels it back 
both to control channel 2% and to valve 31a. Since 
valve 31a is also completely closed, the air thusly sent 
back likewise cannot escape through valve 31a and, 
therefore, the air ends up entering control channel 2% 
wherein the full force thereof is once again applied to 
the stream ?owing through ?uidic amplifier 29 to 
switch it from outlet channel 290 back to outlet chan 
nel 29_b. When this occurs, this second stream of air is 
once again directed through control channel 28d to 
chamber 28f, thereby causing the main air stream to 
return to its intially assumed ?ow pattern, namely, to 
outlet channel 280. 
The cycle of operation described above repeats itself 

over and over again so long as thermovalve strip 310 is 
centered and both valves thereby closed. In short, the 
two ?uidic devices and the thermovalve cooperate to 
produce a pulsed oscillation in which the main air 
stream switches back and forth equally between outlet 
channels 28b and 280 and, therefore, equally between 
plenums 111i and 12a. Thus, under the conditions just 
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10 
described, namely, where both valves 31a and 31b are 
closed, the pulses are of equal duration. 
For a further understanding of the operation of this 

?uidic control system, assume now that bi-metallic 
strip 31c is in its extreme counterclockwise position, as 
is illustrated in FIG. 5(a). In this position of strip 31c, 
valve 31a is closed and valve 31b is totally open. As be 
fore, it will also be assumed that the conditioned air is 
initially exiting through outlet channel 280 to plenum 
llla. Accordingly, a small portion of the air ?owing in 
outlet channel 28c is picked up by Pitot tube 30b and 
fed back by it both to control channel 29d and valve 
31b. However, since valve 31b is completely open, this 
air that is fed back escapes through the valve, with the 
result that very little if any of this air enters control 
channel 29d. Consequently, the air ?owing through 
ampli?er 29 continues to exit from outlet channel 2% 
which, in turn, means that the main stream of air ?ow 
ing through ampli?er 28 likewise continues to exit from 
its outlet channel 280 to plenum 11a. It can thus be 
seen that so long as valve 31b is entirely open, 100 per 
cent of the conditioned air goes to plenum 11a and 0 
percent goes to plenum 12a. Of course, valve 31b does , 
not remain completely open for too long a time under 
these conditions, but what happens when valve 31b is 
neither fully closed nor fully open but, rather, some 
where in between, will be taken up later. 
Considering now its operation with the bi-metallic 

strip 310 in its extreme clockwise position, as is illus 
trated in FIG. 5(b), which means that valve 31a is now 
fully open and valve 3lb completely closed, and assum 
ing again that the conditioned air is initially exiting 
through outlet channel 280, a small portion of theair 
?owing through outlet channel 280 is picked up by 
Pitot tube 3% and, as before, fed back to control chan 
nel 29d and valve 31b. In this instance, however, valve 
31b is closed, with the result that the air fed back by 
Pltot tube 30b now enters control channel 29d to cause 
the stream of air in ampli?er 29 to switch from outlet 
channel 29b to outlet channel 29c. When this happens, 
this second stream of air is directed through control 
channel 282 into chamber 28f wherein it impinges 
against the main air stream ?owing through ampli?er 
amplifier to cause it to switch from outlet channel 28c 
to outlet channel 28b and from thence to plenum 12a. 
With the main stream of air now ?owing in outlet chan 
nel 28b, Pitot tube 30a picks up a small portion of this 
air and feeds it back to control channel 2% and valve 
31a. However, since valve 310 is now completely open, 
the air fed back to it escapes through it, with the result 
that very little if any of this air actually enters control 
channel 2%. Thus, under these! conditions, namely, 
with valve 311; completely closed and valve 31a fully 
open, 100 percent of the conditioned air goes to ple 
num 12a and 0 percent goes to plenum 11 a. Here 
again, of course, valve 311a doesn’t remain fully open 
for very long but, rather, moves toward some condition 
that is intermediate being fully open or closed. 
Thus far, the operation has been described with 

valves 31a and 31b both closed, with valve 311a fully 
open and valve 3th closed, and with valve 31a closed 
and valve Bib fully open, and it was explained that 
when both valves are closed, the embodiment oscillates 
with equal pulses of air alternately being directed 
through outlet channels 28b and 280, that when valve 
31b is fully open, the air flows in a D.C. (Direct Cur 
rent) pattern through outlet channel 280, and that 
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when valve 31a is fully open the air ?ows in a DC. pat~ 
tern through outlet channel 28b. It was also explained 
that the two last mentioned conditions don’t remain 
that way very long and that after awhile an intermedi 
ate condition is reached as determined by temperature 
conditions in the room or zone being conditioned. 
More particularly, when strip 31c is somewhat left of 

center, that is to say, has moved somewhat in a coun 
terclockwise direction so that valve 31a is closed and 
valve 31b is somewhere between being closed and fully 
open, a constriction exists at valve 31b so that the air 
fed back to it by Pitot tube 30b cannot escape as easily 
as it did before when valve 31b was fully open. As a re 
sult, some of this air does enter control channel 29d 
and a back pressure begins to build there, and when 
this pressure reaches the appropriate level it causes the 
stream of air in outlet channel 29b to ?ip or switch to 
outlet channel 29 which, in turn causes the main stream 
of air in outlet channel 28c to flip or switch to outlet 
channel 28b, as previously described. The abovesaid 
appropriate pressure level to bring about these changes 
is determined by the design considerations of the ?u 
idic devices, as will be recognized by those skilled in 
the art. 
With the main air stream now ?owing in outlet chan 

nel 28b, some air will be fed back by Pitot tube 30a, as 
already mentioned. However, with valve 31a closed, 
the air immediately enters control channel 2% and, as 
previously described in detail, this quickly leads to the 
main air stream being switched back to outlet channel 
280. Hence, with valve 31a closed and valve 31b being 
neither closed nor fully open, that is to say, with valve 
31b only partially open, once again a pulsed or pulse 
modulated operation exists but this time, however, the 
pulses are not of equal duration as they were when both 
valves were closed. Rather, an oscillation exists in 
which unequal bursts or pulses of air emanate from out 
let channels 28b and 28¢, a relatively short pulse out of 
outlet channel 28b to plenum 12a and a longer pulse 
out of outlet channel 280 to plenum 11a. 
Of course, the relative pulse durations at any one 

time will depend on the position of strip 310 at that 
time which, in turn, will depend on the temperature 
conditions in the room or zone to be conditioned at 
said time. For example, in this kind of situation, the air 
exiting from outlet channels 28b and 28c may be doing 
so at an 80 to 20 ratio, 80 percent of the air through 
outlet channel 28c and 20 percent of the air through 
outlet channel 28b, or in a 60 to 40 ratio, 60 percent 
of the air through outlet channel 28c and 40 percent of 
it through outlet channel 28b, etc., the particular ratio 
of these pulses of air at any time depending on how 
nearly the thermostatic conditions of the room or zone 
to be conditioned are satis?ed. Needless to say, the fur 
ther away they are from being satisfied, the longer the 
pulses will be through outlet channel 28c, but they be 
come shorter and shorter as the temperature ‘conditions 
in the room or zone to be conditioned approach the 
thermostatic setting in that room or zone. At the end, 
when the temperature conditions in the room or zone 
are substantially the same as the pre-set thermostatic 
conditions, the pulses of conditioned air. to the two out 
let channels and, therefore, to the two plenums, will be 
of substantially equal duration. 

Finally,lconsidering the situation when strip 310 is 
somewhat to the right of center, that is to say, has 
moved somewhat in a clockwise direction so that valve 
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31b is closed and valve 31a is somewhere between 
being closed and fully open, a constriction now exists 
at valve 31a so that the air fed back to it by Pitot tube 
30a cannot escape as freely as it did when this valve 
was fully open. Accordingly, for the same reasons as 
previously presented in connection with valve 31b, 
namely, a buildup in pressure to the appropriate level, 
the air ?owing through outlet channel 29c ?ips to out 
let channel 2912 and, when this occurs, the air ?owing 
through outlet channel 28b ?ips to outlet channel 28c. 
At this point, Pitot tube 30b feeds back air to control 
channel 29d and valve 31b which is closed, with the re 
sult that the air ?ow in outlet channel 29b ?ips back 
again to outlet channel 29c. Correspondingly, the main 
air ?ow ?ips back to outlet channel 28b and the whole 
above-described cycle starts all over again. Thus, here 
again, an oscillatory condition exists in which bursts or 
pulses of air of unequal duration emanate from outlet 
channels 28b and 28c with the pulses out of outlet 
channel 28c being of shorter duration than those out of 
outlet channel 28b. As before, the relative pulse dura 
tions will depend on the position of strip 31c at any one 
time which, it will be remembered, depends on the tem 
perature conditions in the room or zone to be condi 
tioned as compared to the temperature to which ther 
mostat 31 has been set. 

It will be recognized from the description presented 
hereinabove that an induction terminal unit that incor 
porates a ?uidic control system of the kind shown in 
FIG. 5 is one that is self-regulating in the sense that the 
operation of the unit will automatically adjust itself to 
maintain the ambient temperature, that is to say, the 
temperature of the room or zone, as nearly equal as 
possible to the temperature at which the thermovalve 
is set. More particularly, as was previously explained, 
equal pulses of air are directed to plenums 11a and 12a 
when the ambient temperature is the same as the tem 
perature setting of the thermovalve. If this condition or 
state of operation is adequate to keep the ambient tem 
perature at the temperature setting of the thermovalve, 
then the air out of the ?uidic control system will con 
tinue to be divided equally between the plenums. How 
ever, as is usually the case, the ambient temperature 
will begin to shift after awhile, and when this occurs the 
unit will automatically compensate for this shift by in 
creasing the duration of the pulses to one plenum or the 
other to bring the ambient temperature back to the 
temperature setting of the thermovalve. For example, 
if the ambient temperature should rise above the tem 
perature setting of the thermovalve, then in that event 
the duration of the pulses of cold air to plenum llla will 
correspondingly increase and the ambient temperature 
will begin to decline. On the other hand, if the ambient 
temperature should fall below the temperature setting 
of the thermovalve, then in that event the duration of 
the pulses of cold air to plenum 11a will correspond 
ingly decrease and the ambient temperature will then 
ultimately rise. Thus, an induction terminal unit of this 
kind is one that constantly seeks to maintain an equal 
ity between the ambient temperature and the tempera 
ture setting of the thermovalve. 
Another embodiment of an induction terminal unit 

according to the present invention, involving the use of 
twin coils for heating and cooling purposes and a tri 
stable ?uidic ampli?er as the ?uidic control system, is 
illustrated in FIG. 6. More particularly, this embodi 
ment includes a first bank of three plenums 32, 33 and 



3,799,246 
13 

34 and a second bank of three plenums 35, 36 and 37 
mounted above the first bank of plenums and respec 
tively coupled to them by means of three sets of air 
tubes 38, 39 and 40. Plenums 32—34 are the same as 
those previously identi?ed as plenums 11a and 32a, 
and except, perhaps, for differences in length, the same 
may be said as to air tubes 38-40, namely, that air tubes 
38~40 are like air tubes 11c and 1.20. As for plenums 
35-37, they very closely resemble plenums 11b and 12b 
described earlier but there are some differences that 
makes some further description of plenums 35-37 
worthwhile. 
More particularly, plenums 35 and 36 are substan 

tially identical with plenums lllb and 121), as can be , 
seen from acomparison of FIGS. 3 and 6. Thus, ple 
nums 35 and 36 respectively include top walls 35a and 
36a that are made of some sort of screen, mesh or grill 
arrangement that permits air to ?ow from these ple 
nums into the room or zone in which the unit is located. 
Similarly, plenums 35 and 36 also include outside walls 
35b and 36b made of the same kind of screen, mesh or 
grillarrangement so as to permit ambient air to enter 
these plenums. Finally, as in plenum lllb, plenum 35 
has a coil 41 mounted in it just inside wall 35b so that 
any ambient air entering the plenum through said wall 
will come into contact with the coil. Although coil 41 
may be either a cooling or heating coil, it will be con 
sidered to be a cooling coil throughout the description 
that follows. As can be seen from FIG. 6, plenums 35 
and 36 are respectively interconnected or intercoupled 
with plenums 32 and 33 by air tubes 38 and 39. 
Considering now plenum 37, this plenum has the 

same generally L-shaped con?guration as plenum 36 
and is interconnected or intercoupled with plenum 34 
by means of air tubes 40. The top and'side walls of ple 
num 37, also made of suitable screen, mesh or grill ma 
terials of some sort, are respectively designated 37a 
and 37b and, as can be seen from the drawing, top walls 
35a-37a, together with the elements that separate and 
support them, actually form the top wall of the terminal 
unit as a whole. Similarly, side walls 35b-37b, together 
with the elements that separate and support them, form 
a major portion of the wall of the unit facing the room 
or zone. Finally, plenum 37 also has a heating coil 42. 
mounted within it that is spaced to some extent from 
the wall that is common between plenums 36 and 37, 

' namely, wall 370, the reason being so that ambient air 
entering plenum 37 will have ample space to flow easily 
between wall 37c and coil 42. To force the entering am 
bient air to do just that, namely, flow into the space be 
tween wall 37c and coil 42, plenum 37 also includes a 
baffle 37d mounted between plenum 34 and coil 42 
that blocks off the rest of the plenum from this ambient 
air. Thus, in' a sense, baf?e 37c and coil 42 together 
form a wall that divides plenum 37 into two chambers 
37d and 37e that are coupled to each other through coil 
42. 
From the description, it can be seen that plenums 35 

and 37 are coil plenums whereas plenum 36 is a bypass 
plenum. It will also be recognized that plenums 35 and 
36 are utilized when the room or zone is to be cooled, 
and that plenums 37 and 36 are utilized when the room 
or zone is to be warmed or heated. Thus, whereas the 
terminal unit in FIGS. 2 and 3 employs a single coil ple 
num and, therefore, a single coil for both heating and 
cooling by selectively circulating hot or cold water 
through it, the HO. 6 unit utilizes two coil plenums 
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and, therefore, two coils for the same purposes, one 
plenum and coil being used only for cooling purposes 
and the other plenum and coil being used only for heat 
ing purposes. 
Considering now its operation, it will first be assumed 

that the room or zone in which the unit is located will 
be cooled when air-conditioning is required, as may be 
the case, for example, during the summer months. Ac 
cordingly, cold water is circulated in coil 41 and the 
pre-conditioned air that is delivered to either of ple 
nums 32 or 33 is cold air. Under these ?rst-assumed 
conditions, plenums 34 and 37 are therefore not in use 
at all and, to avoid waste, no hot water is being circu 
lated through coil 42; The portion of the FIG. 6 em 
bodiment that is in operation, therefore, is the same as 
the structure shown in FIGS. 2 and 3, and the operation 
is the same too. Accordingly, briefly stated, pre 
conditioned air entering plenum 32 passes via air tubes 
38 into plenum 35 where the aforementioned low 
pressure region is developed that attracts ambient air 
to it. This ambient air is cooled by coil 41, the resulting 
mixture of preconditioned and cooled ambient air 
then ?owing into the room or zone to cool it. When the 
room or zone is not to be conditioned, the pre 
conditioned air flows into plenum 33 instead and from 
there into plenum 36 through which the ambient air is 
bypassed. 
Assuming now that the room or zone in which the 

unit is located is to be heated when air-conditioning is 
required, as may be the case during the winter months, 
hot water is now circulated in coil 42 and the pre 

, conditioned air that is delivered to either of plenums 33 
and 34 is now hot air. In this instance, plenums 32 and 
35 are the ones not in operation and, therefore, may be 
ignored, and no cold water is being circulated in coil 
41. Assuming now that the pre-conditioned air is di 
rected into plenum 34, this pre-conditioned air passes 
through air tubes 40 .and into chamber 372 of plenum 
37. As a result, a low-pressure region is developed in 
chamber 378 that immediately spreads to chamber 37d 
and the rest of plenum 37. Ambient air is thereby 
“sucked" or induced into plenum 37 through wall 37b. 
This ambient air is directed by baffle 37d into chamber 
37d where it is then brought into contact with coil 42 
as it passes into chamber 37e to mix with the pre 
conditioned air already therein. The mixture of hot pre 
conditioned and ambient air then passes through wall 
37a and into the room or zone to heat it. When condi 
tioning is no longer required, the pre-conditioned air is 
directed to plenum 33 and, as previously explained, the 
ambient air then flows instead through plenum 36 to 
thereby bypass the coil. Since the ambient air is now 
not being heated and since the ambient air constitutes 
a major portion of the air passing into the room or 
zone, the room or zone is now no longer being condi 
tioned to any signi?cant extent. 4 
Since the PKG. 6 terminal unit has three inputs to it, 

namely, plenums 32-34, a tri-stable fluidic amplifier 43 
is used in the fluidic control system rather than the bis 
table ampli?er previously described. More sepcifically, 
in addition to an inlet channel 43a that is coupled to 
supply duct 22 and a pair of control channels 43b and 
430 that are coupled to a thermovalve 44, the tri-stable 
ampli?er also includes threeoutlet channels 43d, 43c 
and 43f that respectively couple and feed into plenums 
32, 33 and 34. As can be seen from the figure, ther~ 
movalve 44 basically includes a coiled bi-metallic strip 
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44a and a pair of air valves, generally designated 44!) 
and 44c, that are respectively coupled to control chan 
nel 43b and 43s by means of a pair of tubes or hoses 
45a and 45b. Thermovalve 44 is of the kind where ei 
ther one or the other of air valves 44b and 440 are 
open, or both are open, at any one time. 
Considering now the operation of the ?uidic control 

system in FIG. 6, it will be recognized by those skilled 
in the ?uidic ampli?er art that when valve 44b is open 
and valve 440 closed, which means that control channel 
43b is open and control channel 43c is closed, the pre 
conditioned air ?owing through ?uidic ampli?er 43 is 
directed to outlet channel 43d and, therefore, to ple 
num 32. This, it will be remembered, is the condition 
that exists when the pre-conditioned air is cold air and 
when the room or zone in which the induction terminal 
unit is located needs to be cooled. Of course, the ?uidic 
control system determines that the room or zone needs 
to be cooled and directs cold air to plenum 32 in the 
manner just described when the temperature at which 
thermovalve 44 is set is lower than the ambient temper 
ature of the room or zone. On the other hand, when the 
temperature at which the thermovalve is set is higher 
than the ambient temperature of the room or zone, 
then valve 44b is closed and valve 440 open which, in 
turn, means that control channel 43b is closed and con‘ 
trol channel 430 open. The result of the thermovalve 
and the control channels being in this state is that the 
pre-conditioned air flowing through ?uidic ampli?er 43 
is now directed to outlet channel 43fand from there to 
plenum 34, which, it will again be remembered, is the 
situation when the pre-conditioned air is hot air and the 
room or zone in which the unit is located needs to be 
warmed. Finally, valves 44b and 44c are both open and, 
therefore, control channels 43b and 43c are both open, 
when the temperature at which thermovalve 44 is set 
is substantially the same as the ambient temperature. 
Under such circumstances, in accordance with the well 
known principles governing the operation of tri-stable 
amplifier devices, the stream of pre-conditioned air 
?owing through the amplifier, whether it be hot or cold 
air, is directed to outlet channel 43e and, therefore, to 
plenum 33. When the pre-conditioned air ?ows to ple 
num 33, it will be remembered, the ambient air takes 
the bypass path through plenum 36 and, therefore, is 
neither cooled nor heated by the coils, which is exactly 
what is to be expected when the room or zone needs 
neither to be cooled nor heated. 
Although a number of embodiments of an induction 

terminal unit according to the present invention have 
been illustrated and described hereinabove, it is to be 
understood that the invention is not entirely con?ned 
or limited thereto but, rather, should be considered to 
include any and all modifications, alterations or equiva 
lent arrangements falling within the scope of the inven 

tion. . 
For example, referring to the ?uidic control system 

of FIG. 4, a monostable ?uidic ampli?er could be sub 
stituted for the bistable ampli?er shown there, a mono 
stable ampli?er being one that is biased so that the flow 
through the device is always through the same outlet 
channel unless something is done to switch the flow to 
the other one. Monostable ?uidic amplifier devices are 
very well known in the art. Since the schematic for a 
monostable ampli?er is the same as that for a bistable 
one, it was not deemed necessary to provide a separate 
figure to show such a modi?cation to the fluidic control 
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lb 
system. Thus, assuming that ampli?er 25 is now of the 
monostable type and assuming also that it is biased so 
that the pre-conditioned air normally flows to outlet 
channel 25b and, therefore, to plenum 12a, the flow 
will be switched to outlet channel 25c and, therefore, 
to plenum Ma when solenoid 27b is activated and it 
will continue to flow in this direction so long as the so 
lenoid remains activated. Needless to say, because of 
the built-in bias of the device, the flow will automati 
cally switch back to outlet channel 25b as soon as the 
solenoid is deactivated. Actually, therefore, solenoid 
27a is not needed in this kind of a situation and can be 
removed from the system. ' 
Another modi?cation is possible in connection with 

the ?uidic control system shown in FIG. 5. More specif 
ically, the system shown there works on the basis of 
positive pressures fed back by Pitot tubes 30a and 30b. 
However, this system can work just as well on the 'basis 
of negative pressures and this can be done simply by re 
versing the directions of the Pitot tubes and the con 
nections between control channels 29d and 29s with air 
valves 3lla and 31b. Thus, by reversing the direction of 
Pitot tubes 30a and 30b so that they point downstream 
instead, thereby causing negative pressures (partial 
vacuums) to be fed back to the air valves, and by con 
necting valve 31a to control channel 29d and valve 311; 
to control channel 2%, the ?uidic control system will 
act in the same described manner. 
The above are only a couple of modi?cations. Many 

others are possible. Accordingly, the invention is to be 
considered limited only by the scope of the annexed 
claims. 
Having thus described the invention, what is claimed 

is: 
l. In an air-conditioning system in which conditioned 

air is ducted to a room through an induction terminal 
unit located in the room, the terminal unit having coil 
and bypass plenums through which the ducted condi 
tioned air selectively ?ows before entering the room 
itself, ambient air being induced to flow into the ple 
num through which the ducted conditioned air is flow 
ing at any one time, the coil plenum including a coil for 
conditioning the ambient air, the coil being mounted in 
the path of the ambient air induced to flow therein: the 
improvement which comprises a ?uidic control unit 
through which the ducted conditioned air flows before 
entering the terminal unit, said control unit including 
means to switch the ducted conditioned air in an oscil 
latory manner between the coil and bypass plenums to 
produce pulses of conditioned air that are alternately 
applied to said plenums, said control unit including fur 
ther means to vary the duration of said pulses with 
changes in the temperature of the room, whereby the 
duration of the pulses of ducted conditioned air 
through the coil plenum increases and decreases, re 
spectively, as the need for conditioned air in the room 
increases and decreases. 

2. The improvement de?ned in claim ll wherein said 
fluidic control unit includes ?uidic oscillator apparatus 
mounted between the coil and bypass plenums and the 
duct by means of which the conditioned air is conveyed 
to the terminal unit, said oscillator apparatus normally 
switching the conditioned air ?owing therethrough 
back and forth between said coil and bypass plenums 
to produce pulses of conditioned air that are alternately 
applied to said plenums, said oscillator apparatus being 
operable to vary the duration of said pulses of condi 
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tioned air; and means responsive to room temperature 
conditions coupled to said oscillator apparatus forv 
varying the duration of the pulses of conditioned air ap 
plied to said plenums, the duration of the pulses applied 
to said coil and bypass plenums increasing and decreas 
ing, respectively, with changes in room temperature in 
onev direction and decreasing and increasing, respec 
tively, with changes in room temperature in an opposite 
direction. - 

3. The improvement defined in claim 1 wherein said 
?uidic control unit includes first and second ?uidic am 
plifier devices with each having an inlet channel, a pair 
of outlet channels, a control chamber between its inlet 
channel and its outlet channels, and a pair of control 
channels connecting to said control chamber, the inlet 
channel of said first device connecting to the source of 
the ducted conditioned air, the inlet channel on said 
second device connecting to the inlet channel of said 
first device, the pair of outlet channels of said ?rst de 
vice respectively connecting to the coil and bypass ple 
nums, and the pair of outlet channels of said second de 
vice respectively connecting to the pair of control 
channels of said, ?rst device; and means coupled to and 
between the outlet channels of said first device and the 
control channels of said second device for selectively 
applying pressures to said control channels in response 

‘ to the ?ow of conditioned air in said outlet channels, 
said means including thermostatically-controlled pres 
sure devices for applying said pressures to said control 
channels in response to temperature variations in the 
room. ' ‘ 

4. The improvement defined in claim 3 wherein said 
means includes a pair of feedback channels respec 
tively linking the pair of outlet channels of said second 
amplifier device, and wherein said thermostatically 
controlled pressure devices are also coupled to said 
feedback channels. . 

5. The improvement defined in claim 4 wherein said 
means further includes a pair of pressure-producing el 
ements respectively mounted in the pair of outlet chan 
nels of said first ampli?er device and respectively con 
nected to said pair of feedback channels, said elements 
respectively producing air pressures in response to the 
?ow of air in said outlet channels. - 

6. In an air~conditioning system in which pre 
conditioned air is ducted to a room through an induc 
tion terminal unit located in the room, the pre 
conditioned air ?owing to the terminal unit in a steady 
state stream, the terminal unit including a plenum 
through which the pre-conditioned air ?ows before en 
tering the room itself, room air being induced to ?ow 
into the plenum wherein a coil, mounted in the path of 
the room air, conditions the room air before it mixes 
with the pre-conditioned air and thereafter fed into the 
room: the improvement which comprises first means 
for converting the steady-state stream of pre 
conditioned air to a train of pulses of pre-conditioned 
vair and applying themto the plenum; and second means 
for varying the duration of said pulses according to the 
difference between the room temperature and a prede 
termined reference temperature. 

7. The improvement defined in claim 6 wherein said 
improvement further includes third means for diverting 
vthe pre-conditioned air between pulses from the ple 
num, whereby said diverted air bypasses the plenum. 

8. The improvement defined in claim 6 wherein said 
?rst means is a ?uidic ampli?er arrangement having an 
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input channel and a pair of outlet channels, one of said 
outlet channels being coupledvto the plenum and said 
inlet channel being coupled to receive the steady-state 
stream of pre-conditioned air. 

9. The improvement de?ned in claim 8 wherein said 
second means is a thermovalve mechanism responsive 
to temperature conditions in the room to switch the 
steady-state stream of conditioned air from said one 
outlet channel to the other‘ of said outlet channels at in 
tervals corresponding to said temperature conditions, 
thereby to produce said pulses of variable duration. 

M). The improvement defined in claim 6 wherein said 
first means is a ?uidic ampli?er arrangement having an 
input channel and a pair of outlet'channels, one of said 
outlet channels being coupled to the plenum and said 
inlet channel being coupled to receive the steady-state 
stream of pre-conditioned air; and wherein said second 
means is a thermovalve mechanism responsive to tem 
perature conditions in the room to switch the steady 
state stream of conditioned air from said one outlet 
channel to the other of said outlet channels at intervals 
corresponding to said temperature conditions, thereby 
to produce said pulses of variable duration. 

ill. In an air-conditioning system in which pre 
conditioned air under pressure and moving at a rela 
tively high velocity is ducted to each of a plurality vof 
rooms, an induction terminal system for each of said 
rooms that comprises: a terminal unit having coil and 
bypass plenums through which the prelcondit'ioned air 
ducted to the room selectively ?ows before entering 
the room itself, the pre-conditioned air producing a 
low-pressure region in the plenum through which it is 
?owing at any one time, each of said plenums having 
an opening therein through which ambient air is in 
duced to flow when the aforesaid pre-conditioned air 
is ?owing therein, a coil for conditioning air being 
mounted in said coil plenum in the path of the ambient 
air induced to flow therein, said coil conditioning the 
ambient air entering said coil plenum before said ambi 
ent air mixes with the pre-conditioned air ?owing 
therein; and a ?uidic control unit through which the 
pre-conditioned air flows before entering the terminal 
unit, said control unit including means to switch the 
pre-conditioned air in an oscillatory manner between 
said coil and bypass plenums to produce pulses of pre 
conditioned air that are alternately applied thereto, 
said control unit including further' means to vary the 
duration of said pulses with changes in the temperature 
of the room, whereby the duration of the pulses of pre~ 
conditioned air through said coil plenum increases and 
decreases, respectively, as the need for conditioned air 
in the room increases and decreases. 

12. The induction terminal system defined in claim 
11 wherein said fluidic control unit includes ?uidic os 
cillator apparatus mounted between said coil and by 
pass plenums and the duct by means of which the pre 
conditioned air is conveyed to the terminal system, said 
oscillator apparatus normally switching the pre 
conditioned air ?owing therethrough back and forth 
between said coil and bypass plenums to produce 
pulses of pre-conditioned air that are alternately ap 
plied to said plenums, said oscillator apparatus being 
operable to vary the duration of said pulses of pre 
conditioned air; and means responsive to room temper 
ature conditions coupled to said oscillator apparatus 
for varying the duration of the pulses of pre 
conditioned air applied to said plenums, the duration of 
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the pulses applied to said coil and bypass plenums in 
creasing and decreasing, respectively, with changes in 
room temperature in opposite direction. 

13. The induction terminal system defined in claim 
11 wherein said fluidic control unit includes first and 
second fluidic amplifier devices with each having an 
inlet channel, a pair of outlet channels, a control cham 
ber between its inlet channel and its outlet channels, 
and a pair of control channels connecting to said con 
trol chamber, the inlet channel of said first device con 
necting to the source of the ducted pre-conditioned air, 
the inlet channel of said second device connecting to 
the inlet channel of said first device, the pair of outlet 
channels of said first device respectively connecting to 
said coil and bypass plenums, and the pair of outlet 
channels of said second device connecting to the inlet 
channel of said ?rst device, the pair of outlet channels 
of said first device respectively connecting to said coil 
and bypass plenums, and the pair of outlet channels of 
said second device respectively connecting to the pair 
of control channels of said first device; and means cou 
pled to and between the outlet channels of said ?rst de 
vice and the control channels of said seconddevice for 
selectively applying pressures to said control channels 
in response to the flow of pre-conditioned air in said 
outlet channels, said means including thermostatically 
controlled pressure devices for applying said pressures 
to said control channels in response to temperature 
variations in the room to be conditioned. 

14. The induction terminal system de?ned in claim 
13 wherein said means includes a pair of feedback 
channels respectively linking the pair of outlet channels 
of said ?rst amplifier device with the pair of control 
channels of said second ampli?er device, and wherein 
said thermostatically-controlled pressure devices are 
also coupled to said feedback channels. 

15. The induction terminal system defined in claim 
14 wherein said means further includes a pair of pres 
sure-producing elements respectively mounted in the 
pair of outlet channels of said first ampli?er device and 
respectively connected to said pair of feedback chan 
nels, said elements respectively producing air pressures 
in response to the flow of pre-conditioned air in said 
outlet channels. 

16. The induction terminal unit de?ned in claim 11 
wherein said coil plenum includes a first plenum and a 
separate and distinct second plenum that is coupled to 
said first plenum in such a manner as to permit ducted 
pre-conditioned air entering said second plenum to 
?ow into said ?rst plenum, the opening in said coil ple 
num and said coil being located in said ?rst plenum, 
said ?rst and second plenums being isolated from said 
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bypass plenum. 

17. The induction terminal unit de?ned in claim 11 
wherein said bypass plenum includes a third plenum 
and a separate and distinct fourth plenum that is cou 
pled to said third plenum in such a manner as to permit 
ducted pre-conditioned air entering said fourth plenum 
to flow into said third plenum, the opening in said by 
pass plenum being located in said third plenum, said 
third and fourth plenums being isolated from said coil' 
plenums. 

18. The induction terminal unit de?ned-in claim 11 
wherein said coil plenum includes a ?rst plenum and a 
separate and distinct second plenum that is coupled to 
said first plenum in such a manner as to permit ducted 
pre-conditioned air entering said second plenum to 
flow into said ?rst plenum, the opening in said coil ple 
num and said coil being located in said first plenum; 
and wherein said bypass plenum includes a third ple 
num and a separate and distinct'fourth plenum that is 
coupled to said third plenum in such a manner as to 
permit ducted pre-conditioned air entering said fourth 
plenum to flow into said third plenum, the opening in 
said bypass plenum being located in said third plenum, 
said ?rst and thrid plenums being isolated from each 
other and said second and fourth plenums being iso 
lated from each other. 

1%. The induction terminal unit de?ned in claim 16 
wherein said coil plenum includes a ?rst set of air tubes 
for intercoupling said ?rst and second plenums and 
through which the ducted pre-conditioned air flows 
therebetween. 

20. The induction terminal unit de?ned in claim 17 
wherein said bypass plenum includes a second set of air 
tubes for intercoupling said third and fourth plenums 
and through which the ducted pre-conditioned air 
flows therebetween. 

21. The induction terminal unit de?ned in claim 18 
wherein said coil and bypass plenums respectively in 
clude ?rst and second sets of air tubes for respectively 
intercoupling said second and fourth plenums to said 
first and third plenums, the air tubes being the means 
by which the ducted pre-conditioned air flows from 
said second and fourth plenums to said ?rst and third 
plenums. 

22. The induction terminal unit de?ned in claim 16 
wherein the opening in said bypass plenum extends be 
tween said ?rst and second plenums. 

23. The induction terminal unit de?ned in claim 19 
wherein said ?rst set of air tubes bridges the opening of 
the bypass plenum. 


