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This invention relates to air conditioning apparatus

and more particularly to apparatus designed to control

the mixture and distribution of two different air condi-
tioning mediums into a space to be air conditioned.
Air distribution apparatus in which two different air

conditioning mediums are controllably mixed and de- !

livered to a space to be air conditioned have previously
been used in air conditioning apparatus, but such units
have generally taken the form of blender boxes which
are located at or in the space to be air conditioned. These
units have been of the self-contained type and are oper-
ated to control both temperature and volume of the air
delivered.

The subject invention is directed primarily to a sim-
plified duct structure including air conditioned flow con-
trolling means and associated control apparatus which
operate as & self-contained unit to control both the vol-
ume delivered air and the temperature of the delivered
air. This unit may be aftached to existing duct struc-
tures in which the controlling medium is supplied from
a central conditioner and will supply the properly mixed
and controlled amount of air conditioning medivm to a

duct leading to the space to be air conditioned in a simple.

compact “unit which does not require location in the
space to be air conditioned. ‘

It is therefore an object of this invention to provide
a simplified air conditioned and distributing apparatus.

It is also an object of this invention to provide a sim-
plified and improved air conditioned flow apparatus or
valve in a duct structure.

It is further an object of this invention to provide a
simplified and improved control apparatus for a self-
contained air distributing unit:

These and other objects of this invention will become
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apparent from a reading of the attached description to- -

gether with the drawings wherein: -

Figure 1 is a schematic view of our improved air dis-
tributing apparatus;

Figure 2 is a section view of the apparatus of Figure
1 through the valve to disclose the details of the same;

Figure 3 is a plan view of an improved air pressure
sensor for the distributing apparatus;.and

Figure 4 is a second embodiment of the pressure sensor
of our improved air distributing apparatus.

As it will be seen in Figure 1, our improved air dis-
tributing apparatus is comprised of a generally Y-shaped
duct structure unit generally indicated at 10 having a pair
of inlet portions 11 and 12 located in the bifurcated por-
tion of the duct structure and a common’ outlet portion
indicated at 13. The inlet portions of the duct struc-
ture are adapted to be connected to trunk lines of an air
conditioning structure indicated at 14 and 15, respec-
tively, which trunk lines carry the air conditioning medium
from a centrally located heat exchange. or exchangers.
Similarly the output portion of the duct structure 13 is
adapted to be connected through suvitable means such as

a duct and grill 16 to discharge into the space to.be air

conditioned.
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Positioned in the portions of the duct structure 11 and
12 are a pair of flow control means which are best shown
in Figure 2 as comprising a centrally located V-shaped.
weir section 20 attached at its extremities to the walls
of the duct structure and extending transversely thereof.
Positioned to either side of the V-shaped or wedged:
shaped weir member is an aperture in the duct structure
over which is positioned a circular flexible diaphragm
indicated at 21 and 22 respectively in Figure 2. The
diaphragms are held in position over the apertures by
means of a semi-spherically shaped cover member indi-
cated at 23 and 24, respectively, which are suitably se-’
cured to the duct structure by screw means indicated at
25 and 26, respectively, which screw means together with
the clamping of the cover hold the diaphragms in place
over the apertures such that they may cooperate with the
weir to: control  the flow of. air conditioning medium

-through the respective portions of the duct structure.

The space between the cover members 23 and 24 and
the diaphragms 21 and 22 provide two chambers on the
back sides of the diaphragms into which a portion of
the air conditioning medium in the duct structure will be
fed for the purpose of operating the diaphragms. As‘is
indicated in Figure 2, a conduit or pipe 39 extends through
anaperture in the leading face of the weir, the conduit
extending out of the duct structure and having a restric-
tion indicated at 31 therein with branch paths indicated
at 33 and 34, respectively, which lead to the respective
chambers of the. diaphragms, positioned in the inlet por-
tions 12 of the duct structure.

It will be appreciated that the valve or flow control.
mechanism positioned in the inlet portion 11 of the.
duct structure is identical in detail to that shown in Fig-
ure 2. for the inlet portion 12. ‘Thus the centrally lo-
cated weir 49 has a pair of diaphragms associated there-
with of which a part of diaphragm 42, and diaphragm 43
is shown in Figure 1 for the upper diaphragm of this flow
control unit and a cover member 44 associated there-
with to provide an upper chamber with a similar con-
struction on the under side of the duct structure and co-"

"operating with the weir 40. The weir has a centrally:

located conduit 50 associated therewith having a restric-
tion 51 therein with the conduit connected by means of
‘branch pipes 52 and 53 which lead to the upper and lower
chambers behind the diaphragms to provide a passage for,
the portion of the air conditioning medium to one side
of the diaphragms to urge the diaphragms against the
weir and control the flow of the air conditioning medium
through the inlet portion 11 of the duct structure, This
valve unit is also held in assembly relationship with the’
covers (only one of which is shown) secured to the duct
structure by suitable means such as screws'55.

As shown in Figure 1, the conduit 39 for the flow con-.
trol means associated with the inlet portion 12 is' con-
nected to a controller indicated generally at 60. This
controller ‘is shown schematically as mounted on a
bracket indicated at 61 which is positioned away from
the duct structure for clarification purposes but would
be normally mounted on top of the duct structure or
suitably attached in any position on the duct structure
for' support purposes. The controller 0 is a velocity
controller having a pair of diaphragms 63 and 64 there-
in which are positioned in and suitably secured to a cas-
ing 65 of the controller. A centrally located diaphragm.

66 forms a pair of chambers with the diaphragms 63

and 64 with the diaphragm 63 having a nozzle associated
therewith common to the conduit 30. - Also positioned
within the casing 65 and against the diaphragm 63 is a
spring means indicated at 67 which cooperates with the.
diaphragm to position the same with respect to the nozzle
and control the pressure in the conduit 30 and hence in
the chambers behind the diaphragms 21 and 22 of the flow
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coritfol means for conduit or inlet portion 12 of the duct -

structure. The areas within the: casing 65 and to either
side of the diaphragms 63 and 64 on the opposite sides of
the chambers formed by the diaphragms 63, 64 and 66
are vented to the afmosphere #s indicated by the vents 69
and 70. - Simitarly; the diaphragms 63, 64 and 66 are con-
neeted together by 4 suitable shaft or pin indicated at 73
such that the resiltant movement caused by a pressure dif-
feréntial and the resultant force from the spring 67 will be
impdfted to the diaphragm 63 to confrol its position in
respect fo the nozzle on the conduit 30 tc control the air
bleed from and against the pressure within the chambers.
In Figure 1 the chamber formed by the diaphragms 63
and 66 is connected through a conduit 75 to an impact
pressure sensor located in the output portion of the con-
diiit 13, SmuIarly theé chamber formed by the diaphragms
64 and 66 is connected by means of a conduit 76 to a
static presstiré sensor positioned in the duct portion 13
of the duct structure. - These two pressures Sense or pro-
vide & signal proportional to total flow of the air condi-
tioninig medium through the outlet portion of the duct
structure to maintain a cornstant volume of dlscharge of
the air cofiditioning medium to the space to be air condi-
tioned. Alse included on the ease 65 is an adjusting knob
77 which is connécted through suitablé linkages indicated
at 78 to the spring 67 within the case to adjust the control
point of the relay 60. The details of the velocity sensing
portich of pick=up portion for the relay will be best seen
in the embodimerits shown in Figures 3 and 4. It should
be noted that the actual controller 60 is largely conven-
tional in nature and is shown schematically for simplicity
purposes.

In Figure 3 it will be seen that the pick-up for the im-
pact and static pressures are moutitéd on 4 separate sleeve
member t6 be inserted into the duct structiire as indicated
in Figure 3 at 80 or suitably secured to the existing duet
structure on the inner periphery theéreof. The pick-up de-
vice includes a fitst annular tube 81 having a plurality of
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orifices 82 on the downstream side: thereof which orifices -

are considerably sthaller than the inner dimeiisions of the:

tube and serve to provide an average of the static pressure
around the ifniner periphery of the. duct stiuctire. Con-
nected to the fubular member 81 is a ‘take-off tube 85
which is also of a Jarger diametrical dimension than the

otifices 82 in the tube 81. The- take-off stem 85 would:

be connected -to: the conduit 76 as shown in Figure
1. Positioned dowistiéam 6f the tube 81 is 2 second tu-
bular metmber or sensing element 96 having an.annular
passage thetein and a plurality of orifices indicated at 91-
oii thé upstreani §uiface théreof with a suitable channel
member surrotnding the orifices on the upstream- face of
the tube fo motiat and position a filfer indicated at 93
over the surface. of fhe orifices.
ofifices 91 are considerably smaller than the inner dlmen—
sions§ of thé tubé or structure 98. The structure 90 also
includes a také-off tube 95 connected to the-tube 90 and
having -a dimension larger than the impact- pressure
ofifices 91.  The. filtér 93 serves to prevent dirt and dust
from clogging the impact pressure orifices and the dis-
tribiition of the orifices about the member 96 would pro-
vide an avérage impact pressure in the collector tube 95

As in'the tube $1, the.
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which would be connected to the conduit 75 leading to-

the felay 60 in Figure 1. The tube 90 is supported on
the tiibe 81 by mears of a plurality of wires or support-
ing members 97 through suitable attachment means such
as welding.of soldermg

As was indicated in Figure 3, the velocity pick-up or
sensing head may bé motinted in its own sleeve with a
stiitable _flafige 96 attached thereto to. be positioned in
the end portion 13 of the duct structure and suitably se-
ciired theretd. or the tubular members 81 and 90 may be
miotinted within the structure independent of a sleeve
thrOugh suitable eans not shown. - It will also be noted
that the impact pressure tube is-of a smaller diametrical
dlmensxon and . is positioned downstreamr of the static
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pressure tube to provide a slight Venturi effect to obtain
the sensing of the impact pressure at or near-the central
portion ‘of the duct structure while providing a more ac-
curate sensing of this pressure differential.

‘While the particular sensing elements are shown as.cy-
lindrical or.circular in configuration, it will be appreci-
ated that this apparatus may be shaped to conform to any
shape of duct structure. In Figure 4, this arrangement
is shown in a slightly modified form and-is designed to
fit a generally rectanguiar duct configuration. Here again-
the apparatus is shown as mounted on a sleeve or sup-
porting portion 108 having a flange 191 with a static
pressure tube indicated as a generally rectangular form
of tubular cross section 102 with the static pressure
orifices on the downstream side thereof and the tubular
member being secured to the support 108 through suit-
able means such as soldering. The tubular form alsc in-
cludes or has attached thereto a take-off pxpe 103. In
this embodimerit, the impact pressure- tube is a centrally
located single tube mounted through supports indicated
at 105 with: the fube 105 having-its-extremity sealed by
the supports 164. A pleralityof spaced orifices on the
upstream side thereof communicate with the interior of
the -tubular porticn 104 to which is-attached the take-off
pipe 106 in a conventional manner. In this arrangement
the:sleeve 100" may be mounted through the flanges 101
to the duct structure or the apparatus may be mounted
independently within the’ duct structure through suitable
means not showrn. In .this arrangement the impact pres-
sure sensing tube is located -downstream of the static pres-
sure tube and centrally thereof to provide again a slight
Venturi effect and-take an average sampling of the im-
pact pressures at the center of the duct structure:

The flow control ‘means in the inlet portion 11 through
its conduit 50 is connected to a relay means-or contreller
indicated generally at 139 which unit is substantially the
same as that disclosed schematically in the relay unit 69.
The relay 118 has a case 111 divided by a plurality of
diaphragms 112, 113 and 134 to provide two chambers
between the diaphragms which are connected by a suitable
rod 115 with the diaphragm 114 cooperating with a noz-
zle 116 at the extremity of the conduit 59 to control the
pressure at the air conditioning medium within the cham-
bers of the flow control means. : The case 111 is vented
at 120 ‘and a spring %21 cooperates with the diaphragm
120 to move the same relative to the nozzle 116.. In this
unit the chamber formeéd by the diphragms 112, 113 is
connected by means of the conduit 125 to a static pressure
sensor in the inlet portion of the duct structure upstream
of the flow control means and the chamber formed be-
tween the diaphragms 113 and 114 are connected by means
of a conduit 126 to the impact pressure sensor. similarly
positioned upstream” of -the flow control means in- the
duct portion 11, . The area within the case 111 and be-
tweeén the wall of the case in the diaphragm 112’is con-
nected by means of a conduit 139 to a thermostat indicated
schematically or generally at 131, the thermostat to be
located within the space to be air -conditioned and. re-
sponding to room temperature thereof for the purpose
of controlling the temperature of the air. conditioning
medium discharged- through ‘the.outlet .portion 13 of the
duct structure.  Thermostat 131 is of bleed type which is
provided with a source 'of controlling medium by means
of a branch passage 140 connected to the conduit 5@ on
the downstream side of the restriction 51 and connected
through a pressure regulator indicated generally at 142
attached to the case 131 of the relay 110 and communi-
cating with the chamber between the. diaphragm 112 and
the wall of the case.111. "The pressure regulator is con-
ventional in _form utilizing a spring 145 acting against
a  diaphragm 146 to control .d. valve passage between
the diaphragm and a portion of the case and allow.a por-
tion of the air conditioning medium to flow into the
above imentioned chamber to. which  the  thermostat- is
connected to apply a pressure to this side of the diaphragm.



Thus the relay 110 includes a portion responsive to
velocity of flow or flow through the inlet portion 11 of
the duct structure which pressure differential acts against
the spring 121 to control the flow from the nozzle 116
on the conduit 50 to vary the pressure applied to the
diaphragms of the flow controlling means in the inlet
portion .11 of the duct structure and hence the flow
of air conditioning medium therethrough. Simultan-
eously the thermostat 131 will operate as a reset mechan-
ism or a second conirolling condition which will act on
the diaphragm 112 to urge the diaphragm 114 against
the nozzle 116 to control the positions of the flow con-
trolling means in response to temperature of the space
to be air conditioned. The pressure regulator 142 is in-
cluded in this control branch to compensate for varia-
tions in pressure in the flow controlling medium.

In operation, the subject air conditioning and distrib-
uting apparatus is generally adapted to be connected to
a double duct air conditioning system in which air con-
ditioning medium in'the form of tempered air of two dif-
ferent temperatures is conveyed from a central heating
plant or heat exchangers along a duct work to be supplied
to a plurality of units to be air conditioned. = This im-
proved duct structure with its associated valving means
is adapted to be connected at its inlet portions respectively
to the supply ducts of the air conditioning apparatus to
proportion the amount of temperate air from each of the
sources to a common outlet portion which is adapted
to be connected to an individual space unit to be air con-
ditioned. The valves or flow control means within the
inlet portions of the duct structure are of the self-contained
type made integral with or adapted to be assembled on
existing duct structures. Generally the control apparatus
responding to velocity of flow at one of the inlet portions
and reset by temperature is adapted to be connected to
the warm air supply and a portion of this warm air
supply is utilized for operating the valve means and the
associated control apparatus. The flow control means
for the cold air duct or the opposite inlet portion is con-
trolled by a relay which is operated in proportion to
total flow through the outlet portion of the duct structure
or the total flow into the space to be air conditioned.
The improved sensing apparatus provides for taking an
average of static and impact pressures within the duct
portions where they are located to provide a resultant
signal which is independent of turbulence or individual
variations within the duct portions. In this manner a true
and accurate control is obtained for a constant volume
delivery of air to the space to be air conditioned and/or
more accurate - control is -obtained as to the resultant
temperature of the air to be supplied to the sapce to be
air conditioned. * Shown schematically in-Figure 1 and
associated with the outlet portion of the duct structure
is a noise filter 150 designed to eliminate or prevent the
noise of turbulence of the air from becoming objection-
able in the space to be air conditicned. This filter is of
a conventional type and is shown in Figure 1 schemat-
ically for simplicity purposes.

In considering this invention it should be remembered
that the present disclosure is intended to be illustrative
only and the scope of the invention should be determined
only by the appended claims.

I claim as my invention:

1. Valve apparatus including a Y-shaped duct structure
the bifurcated portion of which is adapted to be connected
to a double duct air conditioning system and the opposite
extremity of which is adapted to be connected to a space
to be air conditioned, a centrally located weir positioned
in each of the bifurcated portions of said duct structure,
diaphragm means positioned in said duct structure on
either side of said weir for cooperation with said weir
to close the passages through said duct structure to the
opposite extremity thereof, an orifice positioned in each
weir and connected through a passage to a chamber on
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the opposite side of said diaphragms from said weir, .78
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valve ‘means connected to said passages of said orifice
for .each weir for venting said passages to the atmos-
phere, motive means for operating each of said valve
means, means responsive to flow through one of said bi-
furcated portions of ¥Y-shaped duct structure for control-
ling one of said motive means of said valve means associ-
ated with the diaphragms located in said ome of said
bifurcated portions of said duct structure, means respon-
sive to the temperature of the space to be air conditioned
for controlling co-jointly with said flow responsive means
said one of said motive means, and means responsive to
the total flow through the other extremity of said Y-shaped
duct structure for controlling the motive means of the
valve means associated with the diaphragms in the other
of said bifurcated portions of said duct structure,

2. Valve apparatus including a Y-shaped duct struc-
ture having a bifurcated portion which is adapted to be
connected to a double duct air conditioning system and
an opposite extremity which is adapted to be connected:
to a space to be air conditioned, a centrally located
double-faced weir positioned in each of the bifurcated-
portions of said duct structure, apertures in said duct
structure on either side of said double-faced weir, di-
aphragm means positioned over said apertures in said
duct structure to cooperate with the respective faces of
said weir, cover means positioned over said diaphragm
means and secured to said duct structure securing said
diaphragms in place and providing a variable chamber
by means of which said diaphragms are made to co-
operate with said weir to provide a flow control means
through said bifurcated portions of said duct structure,
an orifice positioned in each weir and connected through
a passage to the chambers associated with said di-
aphragms to provide a self-contained means for operating
the diaphragms and controlling the air flow means
through the duct structure, valve means connected to the
passages of each orifice for each weir for venting said
passages to the atmosphere, motive means for operating
each of said valve means, means responsive to flow
through one of said flow control means for controlling
one of said motive means of said valve means associated
with the diaphragms of the flow control means, means
responsive to temperature of the space to be air condi-
tioned for controlling co-jointly with said fiow responsive
means said one of said motive means, and means re-
sponsive to total flow through the other extremity of
said 'Y-shaped duct: structure for controlling the motive
means of the valve means associated with the flow con-
trol means in the other of said bifurcated portions of said
duct structure. .

3. Valve apparatus including a Y-shaped duct struc-
ture having a bifurcated portion which is adapted to be
connected to a double duct-air conditioning system and
an opposite extremity which is adapted to be connected
to a space to be air conditioned, a centrally located
double-faced weir positioned in each of the bifurcated
portions of said duct structure, apertures in said duct
structure on either side of said double-faced weir, di-
aphragimm means positioned over said apertures .in said
duct structure to cooperate with the respective faces of
said weir, cover means positioned over said diaphragm
means and secured to said duct structures securing said
diaphragms in place and providing a variable chamber
by means of which said diaphragms are made to cooper-
ate with said weir to provide a flow control means
through said- bifurcated portions of said duct structure,
an orifice positioned in each weir and connected through
a passage to the chambers associated with said di--
aphragms to provide a self-contained means for operating
the diaphragms and controlling the air flow means
through the duct structure, valve means connected to the
passages of each orifice for each weir for venting said
passages to the atmosphere, motive means for operating
each of said valve means, means responsive to the.
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velocity of flow of air conditioning medium through one -

of said flow control means in said Y-shaped duct struc-
ture for controlling one of said ‘motive means -of said-
valve ‘means associated with the diaphragms of said one
of said flow control means, means responsive .to the
temperature of the space to be air conditioned for con-
trolling co-jointly with said velocity respensive .means
said one of said motive means, and means responsive to
total velocity flow through the other extremity of said
Y-shaped duct structure for controlling the motive means
of the valve means associated with the flow control means
in the other of said bifurcated portions of said duct
structure.

- 4. Valve apparatus including a Y-shaped duct struc-
ture having a bifurcated portion which is adapted to be
connected to a double duct air conditioning system and
an opposite extremity which is adapted to be connected
to a space to be air conditioned, a centrally located
double-faced weir positioned in each of the bifurcated
portions of said duct structure, apertures in said duct
structure on either side of said double-faced weir, di-
aphragm means positioned over said apertures in said
duct structure to cooperate with the respective faces of
said weir, cover means positioned over said diaphragm
means and secured to said duct structures securing said
diaphragms in place and providing a variable chamber
by means of which said diaphragms are made to cooperate
with said weir to provide a flow control means through
said bifurcated porticns of said duct structure, an orifice
positioned-in each weir and connected through a passage
to the chambers associated with said diaphragms to
provide a self-contained means for operating the di-
aphragms and controlling the air flow means through the
duct structure, valve means connected to the passages
of each orifice for each weir for venting said passages
to the atmosphere, motive means for operating each of
said valve means, pressure responsive means responsive
to flow through one of said flow control means in said
Y-shaped duct structure for controlling one of said mo-
tive means of -said valve means associated with the di-
aphragms of said one of said flow c¢ontrol means,
means responsive to the temperature of the space to be
air conditioned for controlling co-jointly with said flow
responsive means said one of said motive means, and
pressure responsive - means responsive to total flow
through the other extremity of said Y-shaped duct struc-
ture for controlling the motive means of the valve means
associated with the flow control means in the other of
said bifurcated portions of said duct structure.

5. In an air conditioning system, a duct structure
having a pair of inlet portions connected to a common
outlet: portion the inlet portions being adapted to be
connected respectively to a pair of ducts carrying two
different air conditioning mediums which are to be pro-
portionally mixed and exhausted tc a space to be air
conditioned from the common cutlet portion, flow con-
trolling means positioned in each of said inlet portions
and being formed by a centrally located weir positioned
therein and a pair of flexible diaphragms located over
apertures in said duct structure on opposite sides of said
weir and cocperating with said weir, cover means posi-
tioned over each of said diaphragms forming chambers
with said diaphragms, conduit means connected to-each
weir and to said chambers for each of said flow control-
ling means to direct a portion of the flow of air condi-
tioning medium to the chamber to urge the diaphragm
against the weir and operate the flow controlling means,
valve means for controlling the pressure of the air con-
ditioning medium in the chamber to control the opera-
tion of the flow controlling means, motive means for
operating: said valve means for each of said flow con-
trolling means; a first tubular member mounted in one
inlet portion of said structure upstream of the flow con-
trol means ‘therein- and on the inner periphery of said
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duct structure having a plurality of spaced orifices on
the downstream side thereof and a take-off pipe con-
nected to the tubular member, a second tubular member
located downstream of- said first ‘tubular member and
upstream of said flow controlling -means, said second
tubular member being centrally located within -said duct
structure and having a plurality of spaced orifices on the
upstream side” thereof and a take-off pipe connected to
said second tubular member, means connecting said first
and second take-off pipes to said motive means of one
of said flow control means for controlling the valve asso-
ciated therewith in one of said inlet portions of said duct
structure, a similar pair of first and second tubular
embers positioned in the outiet portion of said duct
structure and including teke-off pipes respectively con-
nected to said motive means controlling the valve means
associated with the other of said flow controlling in the
other inlet portion of said duct structure, and means
responsive to temperature of thé gpace to be air condi-
tioned conmnected to said first named valve means to
simultaneously control the valve means associated there-
with, : o
. In an air conditioning system, a duct structure hav-
ing a pair of inlet portions connected to a common
outlet portion the inlet portions being adapted to be
connected Tespectively to a pair of ducts carrying {wo
different air conditioning mediums which are to be pro-
portionally mixed and exhausted to a space to be air
conditioned from the common outlet portion, flow con-
trolling means positioned:in each of said inlet poiftions
and being formed by a centrally located ‘weir positioned
therein and a pair of flexible diaphragms located over
apertures in said duct structure on-opposite sides of said
weir and cooperating with said weir, cover means posi-
tioned over each of said diaphragms forming chambers
with said diaphragms, an aperture in the upstream face
of said weir connected to said chamber to direct a por-
tion of the flow of air conditioning medium to said cham-
ber to urge the diaphragms against the weir and provide
a self-contained actuator, valve means for controlling
the pressure of the air conditioning medium in the cham-
ber to control the operation -of. the flow controlling
means, motive means for operating said valve means for
each of said flow controlling means, a first tubular mem-
ber mounted in one inlet portion of said duct structure
upstream of the flow control means therein and on-the
inner periphery of said duct stfucture having a plurality
of spaced orifices on the downstream side thereof and
a take-off pipe connected to-the tibular thember, a sec-
ond tubular member located downstream of said first
tubular member and upstreain  of said flow controlling
means, said second tubular member being centrally lo-
cated within said duct structure and having a plurality
of spaced orifices on the upstream side. thereof and a
take-off pipe connected to said second tubular member,
means connecting said first and second take-off pipes to
said motive means of one of said flow control means for
controlling the valve associated therewith in one ‘of said
inlet portions of said duct structures, a similar pair of
first and second tubular members positioned in the out-
let portion of said duct structure and including take-off
pipes respectively connected to said motive means con-
trolling the valve means associated with the other of said
flow controllinig in the other inlet portion of said duct
structure and pressure regulating means connected to said
conduit for the aperture ih said weir, and ‘means respon-
sive {o the temperature of the space to be air condi-
tioned connected to the pressure regulating means and
connected to said first named motive means to control
simultaneously therewith the valve means associated
therewith. ’ ’ »
7. In an air conditioning system, a duct structure hav-
ing a pair of inlet portions connected to a common out-
let ‘portion the inlet portions being adapted to be con-
nected respectively to a pair of ducts carrying two differ-
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ent air conditioning mediums which are to be propor-
tionally mixed and exhausted to a spaceé to be air con-
ditioned from the common cutlet portion, flow control-
ling means positioned in each of said inlet portions and
being formed by a centrally located weir positioned there-
in and a pair of flexible diaphragms located over aper-
tures in said duct structure on opposite sides of said weir
and cooperating with said weir, cover means positioned
over each of said diaphragms forming chambers with
said diaphragms, conduit means connected to each weir
and to said chambers for each of said controlling means
to direct a portion of the flow of air conditicning me-
dium to the chamber to urge the diaphragm against
the weir and operate the flow controlling means, valve
means for controlling the pressure of the air conditioning
medium in the chamber to control the operation of the
flow controlling means, motive means for operating said
valve means for each of said flow contrelling means, a
first flow sensor positioned in one of said inlet portions
of said duct structure upstream of the flow control means
positioned therein and .comprising a first tube having a
plurality of static pressure orifices and a collector tube
associated therewith and a second tube with a plurality
of impact pressure orifices and a collector tube associated
therewith, means connecting said impact and static pres-
sure collector tubes to said motive means for operating
the valve means associated therewith ‘to control the flow
control means positioned in said one of said inlet por-
tions of said duct structure, a second flow responsive
means positioned in the outlet portion of said duct struc-
ture and including a static pressure tube with a plurality
of static pressure orifices and an impact pressure tube
with a plurality of impact pressure orifices and associated
collector tubes for impact and static pressure, means con-
necting the collector tubes of said second flow control
sensor to the other of said motive means operating the
valve means associated with the flow control means in
the other of said inlet portions of said duct structure,
and temperature responsive means positioned in the
space to be air conditioned and cennected to said first
named motive means for adjusting the control point of
said motive means.

8. In an air conditioning system, a duct structure hav-
ing a pair of inlet portions connected to a common out-
let portion the inlet portions being adapted to be con-
nected respectively to a pair of ducts carrying two differ-
ent air. conditioning mediums which are to be propor-
tionally mixed and exhausted to a ‘space to be air con-
ditioned from the common outlet portion, flow control-
ling means positioned in each of said inlet portions, and
being formed by a centrally located weir positioned there-
in and a pair of flexible diaphragms located over aper-
tures in said duct structure on opposite sides of said
weir and cooperating with said weir, cover means posi-
tioned over each of said diaphragms forming chambers
with said diaphragms, conduit means connected to each
weir and to said chambers for each of said flow control-
ling means to direct a portion of the flow of air condi-
tioning medium to the chamber to urge the diaphragm
against the weir and operate the flow controlling means,
valve means for controlling the pressure of the air con-
ditioning medium in the chamber to control the opera-
tion of the flow controlling means, motive means for
operating said valve means. for each of said flow con-
trolling means, a first flow sensor positioned ‘in one of
said inlet portions of said duct structure upstream  of
the flow control means positioned therein and compris-
ing a first tube having a plurality of static pressure ori-
fices and a collector tube associated therewith and a
second tube with a plurality of impact pressure orifices
and ‘a collector tube associated therewith, means con-
necting said impact and static pressure collector tubes
to said motive means for operating the valve means
associated therewith to control the flow control means
positioned in said one of said inlet portions of said duct
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structure, & second flow responsive means positioned in
the outlet portion of said -duct structure and including
a static pressure tube with a plurality of static pressure
orifices and an impact pressure tube with a plurality of
impact pressure orifices and associated collector tubes
for impact and static pressure, means -connecting the
collector tubes of said second flow control sensor to the
other of said motive means operating the valve means
associated with the flow control means in the other of
said inlet portions. of said duct structure, pressure regu-
lating means connected to a conduit means of the weir
in said one of said inlet portions and supplying an aux-
iliary source of power, means responsive to the tempera-
ture space to be air conditioned connected to said pres-
sure regulating means and said motive means for the
flow sensor in said one of said inlet portions to control
simultaneously with the flow responsive means the op-
eration of the flow control means in said one of said inlet
portions ‘of said duct structure. -

9. In an air conditioning system, a duct structure hav-
ing a pair of inlet portions connected to a common out-
let portion the inlet portions being adapted to be con-
nected - respectively to a pair of ducts carrying two
different air conditioning mediums which are to be pro-
portionally mixed and exhausted through said outlet
portion to-a space to be air conditioned, a flow control
means positioned in each of said inlet portions of said
duct structure,- means for supplying a working pressure
of the air conditioning medium from the inlet portions
of said duct structure to said flow controlling means to
actiate said flow controlling means and provide a self-
contained . control, means ‘sensing pressures in one of
said inlet portions indicative of the rate of flow there-
through, means operated by the pressures sensed in said
one of said inlet portions to control the pressure of the
air conditioning medium supplied to the associated flow
control means, means responsive to the temperature of
the space to be air conditioned to adjust the control point
of the pressure operated means associated with said one
of said flow control means, means in the outlet portion of
said duct structures indicative of total rate of flow there-
through, and means operated by the pressures sensed in
said outlet portions of said duct structure to control the
working pressure of the air conditioned medium supplied
to the other of said flow controlling means to control the
operation of the same.

10. In an air condltlomng system, a Y-shaped duct
structure having a pair of inlet portions connected to a
common outlet portion the inlet portions being adapted to
be connected respectively to a pair of ducts carrying two
different air conditioning mediums which are to be pro-
portionally mixed and exhausted through said outlet por-
tion to a space to be air conditioned, a flow control
means positioned in each of said inlet portions of said
duct structure, said flow controlling means including a
centrally located weir in each of the inlet portions of
said duct structure and a pair of diaphragms located in
aperture in the duct structures on opposite sides of the
weir, means for supplying a working pressure from the
flow controlling medium to act on the diaphragms of
the flow controlling means to provide a selfcontained
controller, means sensing pressures in one of said inlet
portions - indicative of the rate of flow therethrough,
means operated by the pressures sensed in said one of
said inlet portions to control: the pressure of the air
conditioning medium supplied to the associated flow con-
trol means, means responsive to the temperature of the
space to be -air conditioned. to adjust the control point
of the -pressure operated means associated with said
one of said flow control means, means in the outlet por-
tion of said duct structures indicative of total rate of
flow therethrough, and means operated by the pressures
sensed in said outlet portions of said duct structure to
control the working pressure of the air conditioned
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medium supplied- to the other of §id flow controlling
means to control the operation 6f tlhe same,

11, In a self-contained valvé for an air condmomng
medium, a duct structure, a centrally located weir in said
duct structure and -attached thereto, dpertures above and
below said weir in said duct structure, -a pair of dia-
phragms positioned over said aperturés, cover means
positioned -over said -diaphragms defining -a variable
chamber therebétween, said diaphragms ‘cooperating with
said weir to -control the flow of said aif ‘conditioning
medium through said duct structure; conduit means posi-
tioned in said weir and conhected to said variable cham:
bers, and means-connected  to said <conduit means and
adapted to vent said -conduit ‘means to the atmrosphere.

12. In a self-contaimed valve for an zir conditioning
medium, a duct. structure, a centrally located weir in
said duct structure and-attached thereto, apertures above
and below said ‘weir in said duct structure, a pair of dia-
phragms positioned over said :apeitures, cover meads po-
sitioned ‘over said. diaphragms securing the same to said
duct structure and defining with said diaphragms vatiable
chambers, said diaphragms cooperating Wwith said weir to
control the flow of said air conditioning medium through
said duct structure, conduit means positioned in said
weir and connected to said vatiable charmbers, and means
connected to said conduit means and adapted to vent
said conduit means to the atmosphere.

13. In a self-contained vaive for an air conditioning
medium, a duct strocture having an inlet and outlet, a
centrally located double faced weir positioned in said
duct structure and defining said infet and outlet, aper-

ture means in said duct structure on either side of said.

double faced weir, diaphragm means positioned :over
said apertures in said duct structure to cooperate with
the faces of said weir to control the flow of air condition-
ing medium through said duct structute, cover means po-
sitioned over said -diaphragm means and secured to said
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duct structitre securing said diaphragm i $aid place and
providing .a variable chamber by means of which said
diaphragms. are ‘made -to coopérate with- said weir, an
orifice positioned in said weir and connseted throfigh a
passage to said chambers asscociated with said diaphragins
to provide a self-contained source  for operatihg said
diaphragms and controlling the flow of air -conditioning
medium therethrough, and valve means ‘connected to
the passages of the orifice for venting the passage to

" the atrnosphPre

14. In an air condltlomng system; & duct structure
for carrying an air conditioning medium, ?ﬂow controlling
means positioned in said duct structure to vary the flow
of said air conditioning medivin therei.hlough, means for

" controlling said flow controlling means in-said duct

structure, a flow sensor pesitioned in said duct structuie
upstream of said flew control means and comprising a
first tubular member mounted on the inner periphery of
the duct structure and having-a plurality of spaced orifices

- on the downstream side thereof and a take-off point con-

nected to the tubular member, a second tubular member
located downstream.-of said first tubular membér and
upstream of said flow controlling means being centrally
located within the duct structure and having a plurality
of spaced orifices on the upstream side thereof and a
take-off point connected to the second tubular member,
and means connecting the fifst and second take-off pipes
of said flow sensor to said controlling means to. control
said flow ‘controlling means.
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