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This invention relates to an air conditioning
_System and more particularly to a system where-
in air is circulated threugh an air conditioning
chamber and a space or spaces to be conditioned.

One of the objects of my invention is the pro-
vision of a 'system of the type above described
wherein a .variable capacity blower means is
provided for circulating conditioned air through
a space or spaces and the capacity of the blower
means is regulated in accordance with the static
pressure at the outlet of the pressure means.

More particularly it is an object of my inven-
tion to provide a zone air conditioning system
wherein the flow of air into the various zones is
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15 controlled by means responsive to the condition.

of the air in the various zones, wherein 'a blower

means is placed in operation whenever air is ad-

mitted into any one of the various Zones, and

wherein the capacity of the blower means is
20 regulated in accordance with the pressure exist-
ing at the outlet of the blower means so that as
the number of zones to which air is admitted
“increases the blower means will be caused to op-
erate at increasing capacity.

Another object of my invention is the provi-
sion of a variable capacity blower means for
causing a flow of conditioned. air into g space
or spaces to be conditioned, wherein means re-

25

30 the blower means regulates the capacity of the
blower means in such a manner that when the
pressure drops to.a predetermined low value the
blower means will operate at high capacity and
when the pressure rises to a high predetermined
value the blower means will operate at low ca-
pacity, there being a substantial difference in
the pressures at which the blower means goes
from low to high capacity and vice versa so as
to prevent hunting of the blower means.

Other objects and advantages will become ap-
parent upon a study of the specification, claims,
and appended -drawings wherein like reference
characters represent like parts in the various

views, and wherein
> Figure 1 is a schematic view of one form of
system emhodying my invention, :

Figure 2 is a modification of the system shown
in Figure 1, and

Figure 3 is a further modification of the sys-
“Y tem of Figure, 1. ] :

Referring now to Figure 1, a portion of an air
conditioning chamber is represented by the refer-
ence character 10, this chamber containing any
suitable form of air conditioning apparatus for
conditioning air which flows therethrough, the
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sponsive to the pressure existing at the outlet of .

(CL 236—1)

air being drawn through this chamber by a fan

tl driven by a variable speed motor (2, the air
passing from the fan 11 through a duct {3 which
communicates with branch ducts 4, {5, and

18 which direct the air into the spaces I8, 19, 5
and 20 .to be conditioned. While only three such
spaces are shown it will be understood that any
number of spaces may be conhected to the outlet

of the fan. Located in the outlet of the ducts

14, (8, and 16 are dampers such as the damper 10
22 for controlling the flow of air into the various,
spaces. These dampers ate operatively con-
nected to motors 25 by means of arm 26 con-
nected to the damper, a link 27 and an arm 28
connected to the motor. These motors may be 15
two positional reversible motors provided with
terminals 30, 3{, and 32. Power may be supplied

to these motors by means of conductors 33 and

34 connected to any suitable source of power (not
shown). The arrangement is such that when 20
the terminals 30 and 3! are connected together
-the motor will rotate the arm 28 in a counter-
clockwise direction, thus moving the damper 22

to open position as illustrated by the arrows
shown in connection with the motor controlling 25
the damper for the space (8. When the ter-
minals 81 and 32 are connected together the mo-
tor will operate to rotate the arm 28 in the re-
verse direction thus moving the dampers 22 back
to closed position, -

Any suitable means responsive to the condition
of the air in the various spaces may be provided
for controlling the operation of these motors but
for purposes of illustration I have shown thermo-
stats 86 comprising bimetallic elements 37 carry- 35
ing an arm 38 for movement between spaced con-
tacts 39 and 40. :

Assuming for the present that the system is a
heating system, when the temperature of the
air in the space drops to a predetermined value 40
the arm 38 is noved by the bimetallic element 37
into engagement with the contact 23 and upon
an increase in temperature in the space o a
high predetermined value the arm 38 is moved
into engagement with the contact 46. The arm
38 is connected by means of a conductor 42 with
the terminal 3f of the motor and the contacts
39 and 40 are connected by means of conductors
43 and 44 with the terminals 30 and 82, respec-
tively. It will now be apparent that upon a drop 90
in temperature in any one of the spaces to a pre-
determined value the arm 38 of the thermostat
in that particular space will move into engage-
ment with the contact 39 and cause operation
of the motor to move the damper 22 controlling 55
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the flow of air into that space into open position.
Upon a rise in temperature in the space the arm
38 moves into engagement with the contact 40
and the motor 25 then causes closing movement
of the damper 22. If the system is to be used
as a cooling system instead of a heating system
the thermostat would be so arranged so as to
cause movement of the arms 38 in the opposite
direction in response to rise and fall of tempera-

tures in the spaces or else the connections to the

motors could be reversed, so that the dampers
would be open-when the space temperature rises
too high and would close when the space tem-
perature drops to a low enough value. It should
also be understood that these thermostats may
be replaced by humidity responsive devices or
effective temperature control devices to cause
operation of the dampers to move the same to
open position whenever there is 2 need for sup-
plying conditioned air to the various spaces.
Mercury switches 50 are carried by an exten-

‘sion of the links 27 and these switches are ar-

ranged so as to close when the dampers are
moved to an open position, and these switches
are all connected in parallel by means ¢f the
conductors 52 and 53 to the conductors §§ and
55, respectively, and control the energization of
a relay generally indicated by the reference
character 56. This relay comprises a relay coil
57, and an armature 5& connected to a switch
arm 59 which cooperates with a fixed contact
60. The arrangement is such that upon ener-
gization of the coil 57 the arm 59 is moved into
engagement with the contact 60 and when the
relay coil 571 is deenergized, the arm 59 moves
out of engagement with the contact 60 under
the influence of gravity or any suitable biasing
means. A step-down transformer 62 is provided
for supplying power to the relay coil 57, this
transformer including a high tension primary 63
connected across line wires 64 and 65 which are
connected to a suitable source of power (not
shown), and a low tension secondary 66. The
conductor 55 is connected to one side of the sec~
ondary 66 and the conductor 68 connects the
other side of the secondary with one side of the
relay coil 51. The conductor 54 is connected to

-the other side of the relay coil 57 and it will now

be apparent that whenever any one of the mer-
cury switches 50 are moved to closed position

_by the opening of the damper controlled by the

particular motor with which the switch is asso-
ciated, the conductors 54 and 55 are connected
together so that current flows through the relay

coil 8T as follows: from one side of the sec-

ondary 66 through the conductors 55, 53, which-
ever one of the mercury switches 60 is closed,
the conductor 54, relay coil 57, and conductor 68
to the other side of the secondary 66. It will
now be apparent that whenever any one of the
dampers 22 are opened the relay 56 is energized
and contact between the arm 59 thereof and the
contact 60 is established.

The motor 12 is illustrated as being a two-

- speed motor and a. starting box 10 of any suit-

70
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able construction is provided for causing the
operation of the motor upon the establishment
of certain circuit connections to be hereinafter
described. Terminals Tf and 72 are connected
to the source of power dand form the low speed
starter ferminals for the motor {2. The ter-
minals 73 and 74 on the load side of the starter
106 connect to the low speed terminal 75 and 76
of the motor. The terminals 17 and 78 form the

2,228,287

high speed terminals on the stafter box 10 which -

are to be suitably connected to the source of
power and the terminals 80 and 81 on the load
side of this starter connect to the high speed
terminals 82 and 83 of the motor 12.

. Connected by means of a pipe 85 is a static

pressure responsive device 86 which may be of.

any conventional construction but is shown as
comprising & pair of chambers 88 and 89 which
are separated by a suitable pressure responsive
diaphragm (not shown) and to this diaphragm
is connected a plunger 90 which moves through
the top portion of the chamber 89 in response
to variations in the static pressure in the outlet
duct 13. Pivoted to a projection 92 which is

 formed on the outside of the casing of the pres-

sure responsive member 86 is a bell crank lever
93 which includes an arm 84 biased by spring
86 into engagement with the plunger 8@ and an
arm 98 suitably insulated from the rest of the
lever and arranged to sweep across a poten-
tiometer resistance 99. Upon an increase in
pressure in the discharge duct 13 the plunger 90
moves upwardly and causes movement of the arm
88 to the right as viewed in Figure 1 and upon
a decrease in pressure the arm 98 will be caused
to be moved to the left under the infiuence of
the biasing spring 96.

The potentiometer 99 forms ‘the control po-
tentiometer for a proportioning motor 102. This
motor may be of any suitable construction and
may be of the type illustrated in Patent 2,026,110
issued to. D. G. Taylor on Jan. 14, 1936, The
motor 102 is provided with terminals 103, 104,

and (0% connected by means of conductors 106, ¢

107, and 108, respectively, to the left and right
ends of the potentiometer resistance 99 and to
the control arm 98, respectively. The motor 102
is connected to the line wires 64 and 65 by means
of the conductors 112 and (i3 and a shaft (4
is arranged to be driven by the motor 102. It
will be understood upon a study of the Taylor
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patent above mentioned that the shaft 114 will -

rotate to positions corresponding to the position
of the control arm 98 with respect to the poten-
tiometer resistance 99.

Carried by the shaft 114 of the motor 102 are
a pair of cams 1i8 and (19, these cams control-
ling the positions of switch arms 1280 and 121,
respectively. Switch arm 120 cooperates with a
fixed contact 122 and the arm (21 cooperates
with a fixed contact 123. The arrangement is
such that as the arm 98 moves towards the right,
the shaft 114 rotates the cams (18 and {19 in a
clockwise direction and the switch arm 120 will
drop out of engagement with the contact 122
after the cam has moved. through a predeter-

mined: angle and subsequently upon continued

rotation of the shaft 114 in the same direction
the cam {19 will have rotated far enough to allow
the arm 121 to move ouf of engagement with the
contact 123. Movement of the arm 98 from the
right end of the resistance 99 toward the left will
cause reverse movement of the cams (18 and (19
and arm (2§ will first be moved into engagement

50
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with the contact 123 and then the arm 120 will

be moved into engagement with the contact 122.
A relay {30 is provided for controlling the high

‘speed circuit to the motor (2, this relay being

in turn controlled by the switch arms 120 and
i2{ as will be hereinafter set forth. This relay
includes a relay coil {31 controlling the position
of an armature 132 connected to arms (33 and
{84 which cooperate with contacts {35 and 136,
respectively, the arrangement being such that

70



[

2,228,287

the arms move Into engagement with the respec-
tive contacts upon energization of the relay coil
131 and upon deenergization thereof they move
out of engagement with their respective contacts
under the influence of gravity or any suitable
biasing means. )

Operation

When the system is first started in operation
and power is supplied to line wires 64 and 65, if
the condition in all the spaces it at a desirable
value and the various dampers are shut so that
the mercury switches are in open position the
motor (2 will be deenergized and the static pres-
sure will be at a low value so that the control arm

88 will be in the position illustrated. The relays

56 and 130 will be deenergized and all the parts
will be in the positions illustrated. Assume now
that the condition in one of the spaces attains
an undssirable value so that the damper 22 for
that particular space moves to open position and
the associated mercury switch 50 moves to closed
position, relay 56 will then be energized as pre-
viously described and this in turn will cause en-
ergization of the low speed terminals of the mo-
tor 12 as follows: from the line wire §§ through
conductor 148, contact 60, arm 58, conductor 141,
terminal 12 of the starter box 10, terminal T,
and conductor 143 to the line 64. Power now be-
ing supplied to the terminals 7t and 12, the motor
12 will be caused to operate at low speed. When
the fan is first started up it will be understood
that the static pressure is low s0 that the arms
128 and 12{ are in engagement with their respec-
tive contacts. Relay 130 is therefore energized
through the following circuit: from the load side
of the starter box 10 through conductor 145,
contact 123, arm (2{, conductors 146, 147, arm
128, contact 122, conductors 148, 149, relay coil
{131, and conductor 150 back to the load terminal
74 of the starter box 70. Energization of the re-
lay 130 causes movement of arms £33 and 134 into
engagement with their respective contacts and

" Power is now supplied to the high speed terminals

“t

17 and 78 of the box 10 as follows: from the line
wire 65 through conductor 155, arm 133, contact
135, conductor 156, terminal 18 of the starter
box 10, terminal 17 and conductor {57 back to the
line wire 64. The motor is now caused to operate
at high speed. The movement of arm 134 into
engagement with contact (36 energizes a main-
taining circuit for the relay coil 131 which is in-
dependent of engagement of arm 120 with con-
tact 122, this circuit being as follows: from ter-
minal 13 through conductor 145, contact 123,
arm 121, conductors 148, 160, arm 134, contacts

136, conductors 161, 149, relay coil 131 and con-.

ductor 150 back to the terminal 14 of the starter
box 10. Accordingly the relay 130 will remaijn
energized as long as the arm 121 is in engage-

‘ment with the contact 123..

If only one of the dampers 22 has been opened,
the pressure in the discharge duct 13 will rapidly

~ Increase and after it reaches a certain high value

the cam {18 will have been rotated sufficiently
far by the motor 102 to permit arm 120 to move
out of engagement with the contact 122, As pre-
viously stated, however, the relay 130 will not be
deenergized by this but will remain energized un-
til the pressure builds up to a higher predeter-
mined value whereupon the motor {02 causes cam
118 to move far enough to permit arm 121 to move
out cf engagement with the contact 123. The re-
lay 128 is now deenergized and the ¢ircuit to the
high speed terminals of the motor 12 is interrupt-
ed by reason of the arm {33 moving out of en-

3

gagement with the contact 135. The motor now
drops. back to low speed whereupon the static

. pressure in the discharge duct (3 begins to drop

and arm 88 moves toward the left with respect
to resistance 89 and the motor 1062 will cause ro-
tation of shaft {i{4 and the cams 11§ -and {19
in -a counter-clockwise direction. = Switch arm
121 will first move into engagement with contact
123 but the relay {30 cannot be energized until

the other switch arm {20 moves into engagement 1

with contact 122. This cannot take place until
the pressure drops to a low predetermined value
which may not take place as long as only one of
the dampers 22 is open. If an increasing num-
ber of spaces require a flow of conditioned air
thereto, the dampers for these spaces will open
whereupon the pressure in the discharge duct
will drop and when a sufficient number of these
spaces are calling for conditioned air the pressure
will drop sufficiently far so that the switch arm
120 will be moved by the cam ({8 into engage-
ment with the contact {22 and the relay 138 will
be reenergized as set forth above thus causing
operation of the motor 12 on high speed again
and increasing the amount of air circulated by
the fan fi.

By reason of the arrangement of switches 120
and {21 controlling the relay 130 the motor 12
goes on to high speed only when the static pres-
sure drops to a low predetermined value and goes
on to low speed only when the static pressure in-
creases to a high predetermined value and there
is a sufficient difference in pressure between these,
values so that the fan motor will not hunt by
reason of small pressure variations in the dis-
charge duct 3.

It will now be seen that the speed of the motor
{2 will depend upon the pressure in the discharge
duct 13 which in turn will depend upon the num-
ber of dampers in the ducts {4, 15, and (6 that
are in open position and when all these dampers
move to closed position indicating that no con-
ditioned air is necessary in any of the spaces the
relay 56 drops out thus deenergizing the motor
12 and shutting the fan down entirely. This. is
a distinct advantage over systems wherein the
fan runs continuously regardless of the necessity
for supplying conditioned air to the various
spaces and wherein dampers placed ahead of the
fan vary the amount of air circulated by the fan
in accordance with the demand on the system
since my arrangement results in increased econ
omy and operating efficiency. :

Description of Figure 2

Referring now to Figure 2 the zones or spaces
to be conditioned have not been illustrated but
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the relay 56 is again provided and it will be un- -

derstood that the energization of this relay is con-
trolled by the dampers for the various spaces in
-exactly the same manner as in Figure 1. In other
words, upon opening of any one of these dampers
the relay coil 57 will be energized and the arm
59 will be moved into engagement with the con-
tact 60. .o ) .

In place of the two-speed motor 12 for operat-
ing a fan 13, a pair of fans 170 and §11 are con-
nected in parallel to the discharge duct 13 and
the air conditioning chamber 10 and motors 1712
and (713 are provided for operating these fans.
The amount of air that is circulated through the
chamber 10 and the discharge duct 13 is con-
trolled by controlling the number of these motors
which is in operation. When the relay 66 is
energized power-is supplied to the motor {13 as

60
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follows: from the line wire 64 through the con-

tact 60, arm 59, conductors 175 and 176 to the.

starter box 189, and thence back to the line wire
65 by means of the conductor 181. Accordingly
as long as any one space is demanding 2 supply

of conditioned air the motor 113 will operate the .

fan i71. 'The operation of the motor 172 is con-
trolled by means of a relay 200, this relay includ-
ing a pair of opposed balanced coils 20! and 202.
An armature 298 is controlled by these coils and
this armature controls the position of arms 204
and 205 with relation to the contacts 206 and 207.
Upon energization of the coil 201 the arms 204
and 205 move into engagement with their respec-

tive contacts and upon deenergization of the coil

the arms move away from their respective con-
tacts under the influence of gravity or any suit-
able biasing means.

The energization of the relay 200 is controlled
by the pressure controller 86 which may be of the
same construction as shown in Figure 1 except
that in place of the bell crank lever 93 having
the arm 98 moving over resistance 99, an arm 210
pivoted to the projection 92 and biased by means
of the spring 96 into engagement with the
plunger 80 is provided, this arm being movable
between spaced contacts 212 and 213. When the
pressure in the discharge duct 13 is low the arm
218 is in engagement with the contact 2(2 and
when the pressure in the duct {3 increases to a
high predetermined value the arm 210 is moved

into engagement with the contact 263. Power is -

supplied to the relay 206 by means of a step-
down transformer 220, this transformer includ-
ing & high tension primary 221 connected across
the line wires 64 and 65 and a low tension sec-
ondary 222. Power to the transformer 220 is
controlled by the relay 56, this transformer being
energized as will be readily apparent when the
arm 59 operated by the relay moves into engage-

ment with the contact 60.

~When the transformer 220 is energized and the
pressure in the discharge duct is sufficiently low
so that the arm 240 of the pressure responsive
device 86 is in engagement with the contact 212
the relay coil 20{ will be energized through the
following circuit: from the transformer second-

ary 222 through conductors 230, 231, contact 212,

arm 210, conductors 233, 234, relay coil 20§, con-
ductors 235 and 238 to the other side of the sec-
ondary 222, Energization of this relay causes
arms 204 and 205 to move into engagement with
the contacts 206 and 207. Engagement of the
arm 204 with contact 206 forms a maintaining
circuit for the coil 20! which is independent of
the engagement of arm 210 with the contact 212

. so that the relay coil will not be deenergized upon

60

a slight increase in pressure and movement of
the arm 210 out of engagement with the contact
212, This maintaining circuit is as follows: from
the transformer: secondary 222 through conduc-
tors 230, 238, contact 206, arm 204, conductors
239, 234, relay coil 201, conductors 235 and 236
to the other side of the secondary 222, Accord-
ingly, once the relay 200 is energized by engage-
ment of arm 210 with the contact 212 it will re-
main energized even after the arm moves out of
engagement with the contact 212.

When the arm 205 moves into engagement with .

the contact. 207 the fan motor 1712 is energized
as follows: from the load side of the starter box
180 through conductor 242, motor terminal 243

4hrough .the motor which may have built into it

a starter coil (not shown) similar to the starter
box 180, through the motor to terminal 244, con-

2,223,287
‘ductor 245, contact 2071, arm 205, and conductor

248 to the other terminal on the load side of the
starter box 188. Operation of both of the fans
1710 and 11t will now cause the pressure in the
duct 13 to increase and if only one or a small
number of the dampers 22 are opened the pressure
will increase to such & value that the arm 210 of

the pressure responsive device 86 will move into .

engagement with the contact 23 which will re-
sult in the deenergization of the relay 200 as fol-
lows: current flows from the transformer second-
ary 222 through the conductors 230, 238, contact
206, arm 204, conductors 238, 233, the arm 210,
contact 243, conductor 250 through the coil 202
and conductor 236 to the other side of the sec-
ondary 222. The energization of coil 202 which
has an opposing or bucking action with respect
to the coil 20f permits movement of the arma-
ture 203 and the switch arms 204 and 205 to the
right under the influence of gravity or any suit-
able biasing means, thus breaking the holding
circuit for the coil '20{ at the contact 206. It
should be noted that the circuit through the re-
lay coil 202 also included this contact 206 so that
as soon as the arm 204 moves away from this con-
tact both of the relay coils are deenergized and
will remain deenergized-until the pressure in the
discharge duct {3 drops to a low enough value so
that the arm 210 moves back into engagement
with the contact 212. ,

It will thus be seen that the amount of air
which is circulated through the discharge duct
13 is controlled in accordance with the static
pressure therein in the same manner as in Fig-
ure 1 except that the variation in the amount
of air circulated is controlled by providing two
motor fan units instead of a two-speed motor
as in Figure 1. The provision of the relay 200
in place of motor 102 and its associated cams and
switches for controlling the operation of the mo-
tor 112 provides for a definite operating differen-
tial in the same manner as in Figure 1 but elimi-
nates the necessity of providing a separate motor
for controlling the motor {72. It should be un-

derstood of course that this relay could be sub- 4

stituted for the motor 102 and the associated
cams and switches in the system of Figure 1 and
conversely the two-speed motor of Figure 1 could
be replaced by the two motors {72 and 113 of
Figure 2. The operation of the systems in these
two figures is substantially the same but utilizes
different means for accomplishing the desired
results.

Description of Figure 3

Referring now to the form of invention shown
in Figure 3 the particular zones, the condition
responsive device therein, and the dampers for
controlling' the fiow of air into the various zones
have been omitted in this figure as in Figure 2
for the sake of simplicity. A relay 56 similar to
the relay of Figure 1 and operated in the same
manner as in Figures 1-and 2 is provided for con-
troliing the supply of power to the line wires
64 and 65. A pair of fans 260 and 261 connected
in parallel to the discharge duct 13 and the air
conditioning chamber 10 are provided, these fans
being operated by a small low speed mofor 262
and a larger high speed motor 263, respectively.

When the motor 262 is alone operating the flow ¥

of air through the duct 13 is at its lowest value,
when the motor 263 is operating alone, the flow
of air through the duct 3 is at a higher value
and if both motors are operating together the
flow of air to the duct 13 is at a maximum value.
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The motor 263 is controlled by a relay 218
which may be similar in construction to the re-
lay 200 of Figure 2 this relay including opposed
coils 271 and 212, an armature 213, and switch
arms 274 and 275. Cooperating with the arm 274

.is & contact 276 which is engaged .thereby When

the relay is energized and cooperating with the
arm 27§ is a contact 277 which is engaged there-
by when the relay is energized. Upon deener-
gization of the relay, the arms move out of en-
gagement with the contacts 218 and 277, respec-
tively, and the arm 215 moves into engagement
with a second contact 278. A step-down trans-
former 280 having a primary 284 connected across
‘the line wires 64 and 65 and a secondary 282 is
provided for energizing the relay 270. )

The energization of the relay 278 is controlled
by the cam 119 operating the.switch arm.i2{ as
in Figure 1, this arm moving between the spaced
contacts {23 and the contact 368. 'This.cam to-
gether with the cam {18 operating the switch
arm {20 is mounted on the shaft [i4 operated
by the proportioning motor §62 which is in turn
controlled by the pressure responsive -device 58
which, for purposes of illustration, have been il-
lustrated as being identical with those of Figure 1.
When the pressure in the duct {8 is at & low

. value the cams (18 and {19 are in the positions

{llustrated and the arms 120 and §2{ are in en-
gagement with the contacts 122 and 123, respec-
tively. As the pressure in the duct 13 increases
the cams rotate clockwise and arm 120 is Arst
moved out of engagement with contact 122. As
the pressure in the duct 18 rises still further fo a
higher predetermined .value, the cam {8 allows
the arm {2i to move out of engagement with the
contact 123 and by reason of the curvature of
the cam, upon an Increase in pressure to a still
higher value, the arm 121 moves into engage-
ment with th other contact 380.

. Operation of Figure 3

As in Figures 1 and 2, upon a call for condi-
tioned air in any one. or more of the zones, the

relay 58 is energized and the arm 59 is moved

into engagement with the contact 60. With the
pressure in the duct {3 at a low value, the cams
118 and {19 will be positioned as illustrated and
the small motor 262 will be energized through
the following circuit: from the line wire 64
through conductor 810, arm 120, contact 122,
conductors 312, 313 through the motor 2862 and
back to the line wire 85 through the conductors

3i5 and 316. The arm {21 being at this time in-

engagement with the contact 123, the relay coil
274 of the relay 210 is energized as follows: from
the transformer secondary 282 through conduc-
tors 320, 321, contact 123, arm 121, conductors
324, coil 271, conductors 325 and 326 to the other
side of the secondary 282. Relay coil 271 being
energized, the arms 274 .and 275 are moved into
engagement with the contacts 216 and 271. En-
gagement of contact 276 by the arm 274 com-
pletes & maintajning circuit for the relay coil
271 which does not depend upon engagement
of the arm 121 with the contact 123, this cir-
cuit being as follows: from the transformer sec-
ondary 282 through conductors 320, 330, arm 274,
contact 278, conductor 334, relay coil 274, con-
ductors 325 and 326 to the other side of the sec-
ondary 282. The engagement of contact 277 by
the arm 275 causes the large fan motor 263 to
e energized as follows: from the line wire 84
through conductor 340, arm 275, contact 277,
-conductor 34f, motor 283, and conductors 342
and 318 back to the line wire 85. Accordingly

5
with the pressure in the discharge duct at a.low
value both the contacts 122 and 123 are engaged
by the arms (20 and 12{ and the motors 262 and
263 are both energized thus causing a maximum
flow of air through the discharge duct 13, it be- &
ing understood of course that the relay 58 is ener-
gized by reason of the fact that one or more of
the dampers 22 are in open position. -

Should the pressure in the.discharge duct {3
rise to.a high enough value so that the motor
1062 causes movement of cam 148 sufficiently. far
to cause the arm 120 to move out of engagement
with the contact 122 the circuit to the motor 262
is Interrupted since the previously described cir-
cuit for this motor included this contact and
the small fan motor 262 is now placed out of
operation. The amount of air flowing through
the discharge duct {8 is now decreased as will be
understood.

If the pressure in the discharge duct 3 con- 20
tinues to rise and the motor 192 moves the cam
118 sufficiently far so as to move the arm 121 into
engagement with the contact 380 upon a rise in
pressure to a predetermined value, the relay 270
is deenergized by first energizing the coil 212
through the previously described maintaining
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.switch for this relay as follows: from the trans-

former secondary 282 through conductors 320,
380, arm 274, contact 278, conductors 331, 324,
arm (21, contact 308, conductor 250, the coil 272,
and conductor 326 to the other side of the sec-
ondery ‘282, Energization of the coil 212 coun-
teracts the effect of the colls 27! on the arma-
ture 273 whereupon the arms 274 and 275 move
out, of engagement with contacts 276 and 277 and 35
the arm 275 moves into engagement with the con-
tact 278. The circuit to the motor 263 is inter-

30

.rupted but a2 new circuit is now established

through the motor 262 as foliows: from the.line
wire 64 through conductor 348, switch arm 275, 40
conductors 338, 313 through the motor 262 and
conductors 315 snd 3% to the line wire §5. The
small mofor 282 is now again placed in operation
while the large motor 263 is placed out of opera-
tlonr and the fan 260 now operates at its slower 45
speed to discharge air through the duct 13 at -
& minimum rate.

It will therefore be apparent that the rate of

‘flow of the air through the duct 13 will depend

upon whether one or the other or both of the gq
moetors 282 and 263 are in operation and that -
these motors are controlled by the cams (8 and
119 which are operaied by the motor 102 in re-
sponse to the pressure alr in the duct 3. When
all the zone dampers are closed and relay 57 is g5
deenergized neither of the motors 262 or 263 will
operate. Whenever one or more of the zone
dampers are open however and the relay 57 is
energized the motors will operafe in accordance
with the pressure in the discharge duct. When gg
the presstre is at a high value the motor 252 alone -
operates. When the pressure drops to a lower -
valueas when additional zone dampers are opened .
the motor 263 will be placed in operation and
the motor 262 will be placed out of operation. 85
Upon a further drop in the static pressure in the
duct 13 as may be occasioned by the opening of
still more zone dampers, both of the motors 262

‘and 288 will operate to circulate a maximumvo

fiow of air through the duct 3.

It will therefore be been that in all of the
forms of the invention, the amount of air that
is circulated through the air conditioning cham-
ber and the discharge duct will depend upon the
static pressure within the: discharge duct which 76
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in furn will be varied as the number of zone
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dampers varies but when all of the zone dampers
are closed no air whatever will be circulated by
the fan or fans so that there will be no .expendi-
ture of energy by the fan motor or motors when
the condition in all of the zones is satisfactory
and there is no need for the supply of conditioned
air thereto.

Having described a preferred form of my in-
vention many modifications may become appar-
ent to those skilled in the art and I therefore wish
it to be understood that my invention is limited
only by the scope of the appended clalms

I claim as my invention:

1. In a zone air conditioning system, an air
conditioning chamber, variable speed blower
means for causing a flow of air from the air con-

"ditioning chamber into the various zones to- be

conditioned, damper means for controlling the
flow of air into the various zones, motor means
for moving the damper means for each zone into

~open or closed positions, ‘a plurality of ecircuit
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controlling means, means respdnsive to movement
of any of said circuit controlling means to a first
position for causing operation of said blower
means, means operatively" connecting each of
said circuit controlling means with one of said
motors so that the circuit controlling means is
moved to said first position when the respective

motor means has moved its damper means to:

open position, means responsive to the condition
of the air in the various zones for controlling the
operation of the respective motor means, second
circuit controlling means for controlling the
speed of the blower means, and means responsive
to the pressure of the air at the outlet of the
blower means for controlling said second circuit
controlling means.

2. In an air conditioning system, variable ca-
pacity air circulating means for circulating air
into a space to be conditioned, a pair of switch
means for controlling the capacity of said air
circulating means, means responsive to movement
of both of said switch means to a first eircuit
controlling position for causing operation of the
air circulating means at high capacity, means
responsive to movement of both of said switch

means to a second circuit controlling position for .

causing operation of the air cu‘culatmg means ab
low capacity, and means responsive to the pres-
sure at the discharge side of said air circulating
means for causing sequential movement of said
switch means to the first circuit controlling posi-
tion in response to a decrease in pressure to a
first predetermined value and for causing se-
quential movement of said switch means to the
second circuit controlling -pesition in response to
an increase in pressure to a second predetermined
value.

3. In an air conditioning system, variable ca-
pacity air circulating means for circulating . air
into a space to be conditioned, a pair of switch
means for controlling the capacity of said air

- circulating means, means responsive to movement

of both of said switch means to a first circuit
controlling position for causing operation of the
air circulating means at high capacity, means re-
sponsive to movement of both of said switch
means to a second circuit controlling position for
causing operation of the air circulating means
-at low capacity, means responsive to the pressure
at the discharge side of said air circulating means
for causing sequential movement of said switch
means to the first circuit controlling position in

-response to a decrease in pressure to a first pre-
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determined -value ‘and for causing sequential
movement of said switch means to the second
circuit controlling position in response to an in-
crease in pressure to a second predetermined
value, damper means for controlling the flow of
air into said space, and means responsive to
movement of said damper means to open position
to place said air circulating means under the
control of said condition responsive means.

4. In an air conditioning system, an air con-
ditioning chamber, means for circulating air
through said chamber and through a space to be
conditioned, said means including a plurality of
blowers, damper means for controlling the flow of
air into said space, means responsive to a condi-
tion of said space for controlling the operation
of said damper means, means responsive to the
opening of said damper means for causing opera-
tion of at least one of said blowers, and means
responsive to the pressure at the outlet of said
circulating means for controlling the number of
said blowers in operation.

5. In @ zone air conditioning system, an air
conditioning chamber, means for causing a flow
of air from said chamber into the various zones

. {0 be conditioned, said means comprising a low

capacity blower and a high capacity blower, means
responsive to the condition of the air in the
various zones for controlling the supply of air into
the respective zones, means for causing operation
of the low capacity blower means in response to
operation of the air supply controlling means to
permit the flow of air into any one of said zones,
means responsive to a drop in pressure at the
outlet of the blower to a predetermined value for
interrupting operation of said low capacity blower
and causing operation of said high capacity blow-
er, and means responsive to a drop in pressure at
the outlet of the blower to a second predeter-
mined value for causing operation of both of said
blowers.

6. In an air conditioning system, variable

-capacity air circulating means for circulating air

into a space to be conditioned, relay means con-
trolling the operation of said air circulating
means, means for controlling the admission of
air into said space, means responsive to operation
of said last named means in a manner to permit
the admission of air into said space for placing
the air circulating means under the control of
said relay means, means for causing said air
circulating means to operate at low capacity in
response to the deenergization of said relay
means, means responsive to energization of said
relay means to cause operation of said air cir-
culating means at high capacity, means responsive
to the pressure at the outlet of said air circulat-
ing means, and means controlled by said pressure
responsive means to cause energization of said
relay means when the pressure drops to a low
predetermined value and to cause deenergiza-
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tion of the relay means when the pressure rises .

to a high predetermined value.

7. In a zone air conditioning system, an air
conditiohing chamber, means for causing flow of
air through said chamber and through a plurality
of spaces to be conditioned, said means com-
prising a plurality of blowers, relay means con-
trolling the number of blowers in operation, damp-
er means controlling the admission of air into the
various spaces, means responsive to the condition
of the air in the various spaces controlling the
respective damper means, means responsive to
the opening of the da,mper means for any

'
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of said spaces for placing said blowers under the
control of said relay means, means responsive to
energization of said relay means to cause op-
eration of at least two blowers, means responsive
to deenergization of said relay means to cause
operation of a minimum number of said blowers,
means responsive to the pressure at the outlet of
said blowers, and means controlled by said pres-
sure responsive means to cause energization of
said relay means when the pressure drops to a
low predetermined value and to cause deenergiza-
tion of the relay means when the pressure rises
to a high predetermined value.

8. In an air conditioning system, an air con-
ditioning chamber, means  for circulating air
through said chamber and through a space to be
conditioned, said means comprising a plurality
of blowers of varying capacities, means responsive
to the pressure at the outlet of the air circulat-
ing means for causing operation of different

‘blowers and for controlling the number of blowers

in operation according to a predefermined
schedule, means for controlling the admission of
air into said space, and means for placing the
blowers under the control of the condition re-
sponsive means in response to operation of the
air admission ‘controlling means to permlt the
flow of air into said space.

9. A pressure control system campnsmg in
combination, variable capacity delivery means for
delivering a medium under pressure, pressure re-
sponsive means movable in response to pressure
changes in said medium caused by said delivery
means, and means including a pair of switches
operated by said pressure responsive means for
controlling the capacity of said delivery means,
said two switches cooperating {o change op-
eration of said delivery means when in operation
from a first capacity to a second capacity, and

" 40 one of said switches being capable of maintaining

45 combination, varlable capacity delivery means

said delivery means in operation at said second
capacity. independently of the other of said
switches. ]

~10. A pressure control system comprising, in

for delivering a medium under pressure, pressure
responsive means mcvable in response to pres-
sure changes in said medium caused by said de-
livery means, a first switch operated by said pres-

0 sure responsive means for closing ‘s circuit to

55

cause g change in capacity of said delivery means
when in operation from a first capacity to a
second capacity, a second switch for maintain-
ing said second capacity operation of said delivery
means after said first switch opens, said, frst

7

switch being incapable of initiating said second

capacity operation of said delivery means inde- -

pendently of said second switch, and condition
responsive means for opening and closing a cir-
cuit to render said delivery means operative and
inoperative.

11, In an air conditioning system, in combma.-
tion, an air conditioning chamber, variable
capacity air circulating means for circulating air
through said chamber and through a space to
be conditioned, damper means for controlling the
flow of air into said space, means responsive to
the condition of the space for controlling the op-
eration of said damper means, means responsive
to the opening of said damper means for causing
operation of said circulating means, means re-
sponsive to the pressure at the outlet of said cir-
culating means for controlling the capacity of
said circulating means, and means associated with
said last named means for causing said circulat-
ing means to operate at a high capacity upon be-
ginning operation thereof,-at a low capacity when
said circulating means is in operation and the
pressure attains a predetermined high value, and
at the high capacity when said circulating means
is in operation and the pressure drops to a prede~
termined low walue, there being a substantial
difference in these two pressure values whereby
hunting of the air circulating means is prevented.

12. In a zone air conditioning system, in com-
bination, an air conditioning chamber, delivery

‘means for circulating air through said chamber

and through the various zbnes to be conditioned,
damper means associated with each zone for con-
trolling the delivery of air thereto, condition re-
sponsive means in each zone for controlling said
damper means, first control means controlled by
said condition responsive means for rendering
said delivery means operative when at least one
of said damper means is in open position and in-
operative when all of said damper means are in
closed position, pressure responsive means posi-
tioned in accordance with pressure changes
caused by the closure of one or more of said

_damper means, 2 first control device operated by

said pressure responsive means for varying the air
supply to sdid zones from a first {0 & second
‘capacity, said first control device being incapable
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of varying the air supply from said second to said

_ first capacity, and a second confrol device for

varying the air supply from said second to said
first capacity, said second control device being

- incapable of varying the air supply from said first

to said second capacity.
GEORGE M. KINGSLAND.
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