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means upon the operation of the movable 50 Canadian Company, of 65 Dewdney
Avenue, baffle control means in said housing. The Winnipeg, Manitoba,
Canada, do hereby  fulcrum can be adjusted either manually or declare the
invention, for which we pray  mechanically over a very wide range of 5 that
a patent may be granted to us, and the  positions for each size of
regulator and this method by which it is to be performed to  variable
location of the fulcrum varies the 55 be particularly described in and by
the  air flow rate through the regulator by re- following statement: -
positioning the flexible curtain assembly This invention relates to new and
useful within the conventional perforated housing. 10 improvements in air
flow regulators for use    The device is simple in construction, in either
single or dual duct air conditioning  economical in manufacture and
otherwise 60 systems, said regulators being situated at well suited to the
purpose for which it is each terminal unit in the system.       designed.
Conventionally, in variable volume sys-   An air flow regulator in
accordance with 15 tems both dual and single duct systems, the invention
will now be described by way changes in volume of air result in changes  of
example with reference to the accompany- 65 in pressure in the duct systems
which affects -ing drawings in which:- individualunits with regard to
pressure and    Figure 1 is a typical side elevation of the airflow.
preferred embodiment which is a reverse 20   Conventional regulators are
provided with  acting mechanism shown installed on a con- automatically
operating baffle assemblies in  ventional volume regulator housing illus-
70 which the pressure and volume varies to-  trated in phantom. gether
depending upon the demands and    Figure 2 is an end elevation of Figure 1.
variations in the system.                Figure 3 is a top plan view of
Figure 1. 25'  In the present device, one of the objects  Figure 4 is a
fragmentary side elevation is to maintain a constant air flow rate within
in reduced scale of a direct acting aspect 75 fixed limits over a wide
range of air flow  of the present invention. rates, regardless of the
changes in pressure   In the drawings like characters of refer- in the duct
system and this variable constant ence indicate corresponding parts in the
30 volume device constitutes an improvement different figures. over
existing methods of accomplishing this   Proceeding therefore to descibe
the inven- 80 object and accomplishes the object to a far  tion  in
detail, reference  character  10 greater degree than heretofore.
illustrates a typical volume regulator housing According to the invention
there is pro-  normally situated in the terminal end of a 35 vided an air
flow regulator for an air supply  duct system (not illustrated). system
comprising a housing, a movable   The housing  includes outwardly  and 85
baffle in said housing, an actuating rod  downwardly diverging side plates
11 which operatively connected to the baffle means to  are normally
perforated as. at 12 and air control the range of movement of said baffle,
normally enters from the lower end 13 (with 40 said means including a lever
arm pivotally  respect to -the present drawings) and exits connected at one
end to said actuating rod, through the perforations 12 to be discharged 90
fulcrum means for said lever arm arranged  in the usual way. on supporting
structure;, and adjustable load    A pair of baffles 14 or normally
provided, means operatively connected to the other  pivoted adjacent the
upper side 15' of the 45 end of said lever arm, said fulcrum means  housing
and normally being manufactured being adjustable between limits relative to
from neoprene or similar material. These 95 said lever arm so as to control
the leverage  can pivot outwardly or inwardly in the direc- characteristics
of said lever arm and thereby  tion of double headed arrow 16, and control
control the effect of said adjustable load  the volume of air passing
through the hous-    



1,542,085                                 2 ing, by means of the pressure
generated by  links 43 clearly illustrated in the drawings.   this air.
An actuator link stop shaft 44 extends In the present device, these baffles
are  through the other ends of the link 43 and normally in the open
position whereas in the  through-the distal end of a plunger shaft 45 5
direct acting cycle, they are normally in the  extending from the fulcrum
point position- 70 fully closed position.                  ing actuator 22.
This stop shaft engages the The volume regulator control mechanism
aforementioned line stops 25 thus permit- is collectively designated 17 and
is situated  ting end-shifting of the fulcrum bearing 41 on the upper side
of the housing 10 (with  therebetween, thereby changing the leverage 10
reference to the present drawings).      action of the lever arm 26. Light
tension  75 A  U-shaped mounting channel 18 is springs 46 (Figure 1) extend
between pins secured to this upper side by means of nut 47 adjacent one end
of the lever arm- 26 and bolt assemblies 19 and a track channel and an
anchoring point 441 Within channel 20 is bolted over the upper ends of this
18 as indicated by reference character 48 15 channel 18 or secured as by
rivets or any  and act as regulator return springs.   80 conventional
means.                       These regulator return springs 46 ensure An
actuator channel 21 is secured to the  the positioning of the baffles 14 in
the shut- channel 18 intermediate the ends thereof off position against the
side plates 11 under and extends vertically upwardly, to' carry, normal
conditions and the lever arm stabiliz- 20  on one side thereof, a fulcrum
positioning  ing bars 38 stabilize the lever arm 26 at the 85 actuator 22
which is conventional and is air outboard end and maintain the lever arm
actuated  through air connection point 23. 26 in contact with the fulcrum
bearing roller Extending at right angles upon the oppo- 41.   site side of
channel 21, is' a limit stop    As mentioned previously, the control 25
support 24 lying substantially parallel with  mechanism illustrated in
Figures 1, 2 and 3 90 channel 18 but spaced therefrom as clearly  is for a
-reverse acting control cycle. In this illustrated in Figure 1.
control cycle, the regulator is normally open A pair of limit stops 25 are
secured to  and providesthe calibrated air flow rate. this support 24 and
are movable therealong  A repositioning of the fulcrum point by 30 so that
they may be clamped in the desired  means of the fulcrum  bearing roller
41, 95 relationship one to the other, as will herein- causes the air flow
rate to decrease to some after be described.    minimum value or zero if
full shut-off is A main lever arm  26 is pivotally con- required. nected by
one end thereof as by pivot con-   However, with a direct acting control 35
nection 27, to the upper end of a lever arm  cycle illustrated partially in
Figure 4, the 100 regulator link 28 which in turn is pivotally  regulator
is normally closed and there is no connected by the lower end thereof as
indi- air flow. A  repositioning of the fulcrum cated by reference
character 29, to the upper point or roller bearing 41A, in this instance,
end of an actuating  rod 30 operatively  opens the regulator and allows the
air flow 40 connected to the aforementioned baffles 14  rate to increase up
to. the calibrated maxi- 105 for opening' and closing same, it being  mum
flow rate or maximum capacity of the understood that vertical movement of
mem- regulator. ber 30 opens and closes the baffles 14 by    In Figure 4 it
will be noted that the means of the linkage 31 shown in Figure 2. actuator
channel - 21A 'has been reversed in 45   The other'end of lever arm 26 is
pivotally  poisiton and that the fulcrum point position- 110 connected as
by pivot 32, to the upper end  ing actuator 22 is situated on the opposite
of lever arm spring link 33 to which the  side to that illustrated in
Figure 1. upper end of volume:control spring 34 is.   Under these
'circumstances, the fulcrum secured as clearly illustrated. The lower end
bearing and actuator links 43 'are in -the 50 of spring -34 is in turn
'connected to a  form of an angulated crank arm connected 115 calibrating
screw 35 extending through a  to the control shaft 45A as illustrated and
fixed bracket 36 and adjusted by means of being connected to the roller
bearing 41A. nuts 37 as clearly shown.                  In Figure 4,
similar reference characters A pair -of lever arms stabilizing bars 38
have been provided but alos have been pro- 55 are pivotally secured one
each side of the  vided with the suffix "A" to distinguish 120 lever arm 26
adjacent pivot point 32, and  them from the other views. upon transverse
pivot or retaining shaft 39    The regulator is calibrated on a test rig
and the other ends of the stabilizing bars 38  in the factory prior to
installation. It is are pivotally secured to the opposite end of calibrated
by adjusting - the calibrating 60 channel 18, by means of pivot or
retaining  screw 35 and the adjusting nuts 37 until the 125 shaft 40. A
fulcrum assembly is provided  specified air flow rate has been obtained 



for the lever arm 26 and takes the form of a  and' a CFM-calibrafion decal
may then be fulcrum bearing or roller 41 mounted upon  mounted on the side-
of the limit stop sup- a fulcrum shaft 42 which in turn is secured  port 24
and the limit -stops 25 are located 65 to a pair of fulcrum bearing and
actuating  as required to the maximum and minimum 130     2
1,542,085                                      3 position. The regulator is
then checked at trol pressure from the pneumatic thermostat various inlet
static pressures to ensure that as the air conditioning load varies in the
the air flow rate is within the allowable  space. 70        limits and
following this, the regulator may    It can be seen that, with the number
of 70               5 be mounted in a terminal unit or regulator terminal
units going through the above 70 housing 10 in the usual way.
cycling, a variation in air flow rate and The control response instrument,
in this pressure in the duct system will occur. embodiment, is a pneumatic
thermostat (not   Where these variation in air pressure occur illustrated)
located in the space or zone  at individual terminal units, the control 75
10  being supplied with air from the air con- mechanism will allow the
baffles 14 to react 75 ditioning system. The flow rate of the air to these
pressure variations and where the through the space is governed by the ter-
pressure is reduced, the baffles 14 will open .                minal unit
or units each containing a  to allow the required amount of air to pass.
variable constant volume regulator within    However, where the pressure is
increased, 80                     15 the  control mechanism  as
hereinbefore  the curtain assembly will react to this 80 described. The
room thermostat (not illus- increase in duct pressure and will close off
trated) would allow air pressure to pass to maintain the required air flow
rate. The through to the fulcrum  point positioning  baffles 14 will
respond continuously to these actuator 22 when an increase in air flow is
pressure variations to maintain a constant 85                     20
required or will bleed air off the actuator air flow rate at any position
of the fulcrum, 85 22 when a decrease in air flow is required. within fixed
limit variations decided upon This is with the direct acting  control by
design parameters. sequence. For a reverse acting sequence, the   This
control mechanism can be applied above operation is reversed.
to terminal units containing reheat coils 90                    25   The
fulcrum point positioning actuator 22 whereby the control mechanism can be
made 90 is a pneumatic operator driven by com- to operate in sequence with
the demand for pressed air normally not in excess of 20 psi. heat from the
reheat coils (not illustrated). The actual operating pressure range is With
a reheat coil, the normal sequence of usually 5 psi. For example, a
pneumatic  operation is to reduce the air flow rate to 95
30  operator will have an operating range of some minimum  value before the
reheat 95 5 to 10 psi or 8 to 13 psi. This means that coils come into
operation. at the lower pressure, the operator starts to   In a dual duct
system, it is assumed that move and  at the. higher pressure, the an air
conditioning system consists of two operator has completed its movement.
ducts, one duct supplying cold air and the 35   When the air pressure is
removed from  other duct supplying warm  air and con- 100 the pneumatic
operator, there is an internal nected to a number of terminal units spring
{not illustrated) which returns the containing the air flow regulator.
However, operator to its normal starting position.    as such air
conditioning systems are well With a single duct air conditioning system
known, details of the ducting is not shown 05                  40 supplying
air to number of terminal units in the present application.             105
containing the air flow regulator, the follow-   The changing demands for
air in the ing operation takes place.               spaces or zones will
cause pressure variations Under full load conditions, the terminal in the
ducts with resultant variations in units supply the required amount of air
to  volume flowing through the ducts. In dual 10                     45 the
spaces or zones being conditioned. One duct systems the flow in the cold
and warm 110 or more terminal units may be controlled  air ducts may vary
over wide ranges in by a single space thermostat and under full response to
demands in the spaces or zones load conditions, the maximum air flow rate
and therefore may result in wide variations will be required from  any
terminal unit of pressure. The variable constant volume 15
50 and the thermostat will pass full control air regulator will respond in
a similar manner 115 pressure through  to the fulcrum  point to that
hereinbefore described for single duct positioning actuator 22 in the
terminal unit systems, in order to maintain a constant air which will
position the fulcrum  point to  flow rate despite variations in pressure. 



adjust the baffles 14 to allow the required 20                     55 air
flow rate.                              WHAT WE CLAIM IS: -
120 As the load conditions in the space are   1. An air flow regulator for
an air supply reduced, the space thermostat will sense this system
comprising a housing a movable change and will bleed air off the fulcrum
baffle in said housing, an actuating rod point positioning actuator 22 thus
re-posi-  operatively connected to the baffle, means 25
60 tioning the fulcrum point and furthermore  to control the range of
movement of said 125 adjusting the position of the baffles 14 to  baffle,
said means including a lever arm reduce the air flow rate through the regu-
pivotally connected at one end to said lator.
actuating rod, fulcrum means for said lever This re-positioning of the
fulcrum and  arm arranged on supporting structure, and 30
65 baffles will continue in response to the con- adjustable load means
operatively connected 130     3                                1,542,085
*  C  L  M  S  *                3 positions. The regulator is then checked
at trol pressure from the pneumatic thermostat various inlet static
pressures to ensure that as the air conditioning load varies in the the air
flow rate is within the allowable  space. limits and following this, the
regulator may   It can be seen that, with the number of 5 be mounted in a
terminal unit or regulator terminal units going through the above 70
housing 10 in the usual way.            cycling, a variation in air flow
rate and The control response instrument, in this pressure in the duct
system will occur. embodiment, is a pneumatic thermostat (not   Where these
variation in air pressure occur illustrated) located in the space or zone
at individual terminal units, the control 10 being supplied with air from
the air con- mechanism will allow the baffles 14 to react 75 ditioning
system. The flow rate of the air, to these pressure variations and where
the through the space is governed by the ter- pressure is reduced, the
baffles 14 will open minal unit or units each containing a  to allow the
required amount of air to pass. variable constant volume regulator within
However, where the pressure is increased, 15 the control mechanism  as
hereinbefore the curtain assembly will react to this 80 described. The room
thermostat (not illus- increase in duct pressure and will close off trated)
would allow air pressure to pass to maintain the required air flow rate.
The through to the fulcrum  point positioning  baffles 14 will respond
continuously to these actuator 22 when an increase in air flow is pressure
variations to maintain a constant 20 required or will bleed air off the
actuator air flow rate at any position of the fulcrum, 85 22 when a
decrease in air flow is required. within fixed limit variations decided
upon This is with  the direct acting  control by design parameters.
sequence. For a reverse acting sequence, the   This control mechanism can
be applied above operation is reversed.            to terminal units
containing reheat coils 25   The fulcrum point positioning actuator 22
whereby the control mechanism can be made 90 is a pneumatic operator driven
by corm- to operate in sequence with the demand for pressed air normally
not in excess of 20 psi. heat from the reheat coils (not illustrated). The
actual operating pressure range is With a reheat coil, the normal sequence
of usually 5 psi. For example, a pneumatic operation is to reduce the air
flow rate to 30 operator will have an operating range of some minimum
value before the reheat 95 5 to 10 psi or 8 to 13 psi This means that coils
come into operation. at the lower pressure; the operator starts to   In a
dual duct system, it is assumed that move and at the higher pressure, the
an air conditioning system consists of two operator has completed its
movement.    ducts, one duct supplying cold air and the 35   When the air
pressure is removed from  other duct supplying warm  air and con- 100 the
pneumatic operator, there is an internal nected to a number of terminal
units spring (not illustrated) which returns the containing the air flow
regulator. However, operator to its normal starting position.    as such
air conditioning systems are well With a single duct air conditioning
system  known, details of the ducting is not shown 40 supplying air to
number of terminal units in the present application.           105
containing the air flow regulator, the follow-   The changing demands for
air in the ing operation takes place.              spaces or zones will
cause pressure variations Under full load conditions, the terminal in the
ducts with resultant variations in units supply the required amount of air
to  volume flowing through the ducts. In dual 45 the spaces or zones being
conditioned. One duct systems the flow in the cold and warm 110 



or more terminal units may be controlled  air ducts may vary over wide
ranges in by a single space thermostat and under full response to demands
in the spaces or zones load conditions, the maximum air flow rate  and
therefore may result in wide variations will be required from  any terminal
unit of pressure. The variable consant volume 50 and the thermostat will
pass full control air regulator will respond in a similar manner 115
pressure through to the fulcrum  point to that hereinbefore described for
single duct positioning actuator 22 in the terminal unit systems, in order
to maintain a constant air which will position the fulcrum  point to  flow
rate despite variations in pressure. adjust the baffles 14 to allow the
required 55 air flow rate.                             WHAT WE CLAIM IS:-
120 As the load conditions in the space are   1. An air flow regulator for
an air supply reduced, the space thermostat will sense this system
comprising a housing a movable change and will bleed air off the fulcrum
baffle in said housing, an actuating rod point positioning actuator 22 thus
re-posi- operatively connected to the baffle, means 60 tioning the fulcrum
point and furthermore  to control the range of movement of said 125
adjusting the position of the baffles 14 to  baffle, said means including a
lever arm reduce the air flow rate through the regu- pivotally connected at
one end to said lator.                                  actuating rod,
fulcrum means for said lever This re-positioning of the fulcrum and  arm
arranged on supporting structure, 'and 65 baffles will continue in response
to the con- adjustable load means operatively connected 130    *   C   L
M   S   * 1,542,085                                   4 to the other end of
said lever arm, said    5.  An air flow regulator according to  30
fulcrum  means being adjustable between  Claim 4 in which said fulcrum
means in limits relative to said lever arm  so as to  cludes a roller
assembly, a roller track on control the leverage characteristics of said
said supporting structure upon which said 5. lever arm and thereby control
the effect of  roller assembly is mounted for endwise said adjustable load
means upon the opera-  rolling movement therealong, an actuating  35 tion
of the movable baffle control means  link, said roller assembly being
journalled in said housing.                         for rotation within one
end of said actuat- 2.- An air flow regulator according to  ing link, said
means cooperating between 10. Claim 1 in which said adjustable load means
said fulcrum means and. said stop members includes a tension spring
extending between  being mounted on the other end of said  40 said other
end and an anchor point, and  actuating link. means to adjust the tension
in said spring.    6. An air flow  regulator according to  3. An air flow
regulator according to  Claim 4 or 5 which includes control means 15 Claim
1 or 2 which includes at least. one  for moving said fulcrum means between
said stabilizing bar pivoted by one end thereof stop members, said control
means including  45 to said supporting structure and by the: other  an. air
actuated fulcrum  point position end thereof to said lever arm at a
position  actuator operatively- connected to a source adjacent said other
end of said- lever arm.  of control. air. 20    4. An air flow regulator
according to    7. An air flow regulator substantially as any preceding
claim which includes means  hereinbefore described with reference to and
50 to adjust the position of said fulcrum means  as illustrated in the
accompanying drawings. and further means to limit said: adjustment, said
last mentioned means including a pair        WITHERS & ROGERS,. 25 of
adjustable stop members selectively and         Chartered Patent Agents,
clampably mounted for movement on said             supporting structure,
and means co-operat-  148-150 Holborn, London, EC1N 2NT. ing between said
fulcrum means and said        . Agents for the Applicants. stop members.
Printed for Her Majesty's Stationery Office by Burgess &Son (Abingdon),
Ltd.-1979. ublished at The Patent Office, 25 Southampton Buildings, London,
WC2A 1AY, from which copies may be obtained.      


