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57) ABSTRACT 
An automatic control system for high pressure blower 
applications prevents surging under variable supply 
flow rate requirements and achieves maximum effi 
ciency of operation. The supply flow rate establishes 
the set point of a proportional plus reset controller, 
the latter receiving a feedback signal corresponding to 
the static discharge pressure of the supply blower and 
responding thereto for controlling the output of the 
supply blower. A return blower is controlled either 
through a characterizer relay in proportion to the con 
trol of the supply blower to maintain a fixed precali 
brated relationship between supply and return flow 
rates or by a further proportional plus reset controller 
responsive to the supply flow rate, for establishing the 
set point thereof, and to the return flow rate, as a 
feedback signal thereto, for controlling the output of 
the return blower. 

31 Claims, 2 Drawing Figures 
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1. 

BLOWER SYSTEM AND CONTROL SYSTEM 
THEREFOR 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 
l. Field of the Invention 
This invention relates to blower systems and blower 

control systems and, more particularly, to such systems 
for use in a ventilating installation for preventing surg 
ing while maintaining maximum efficiency of opera 
tion. 

2. State of the Prior Art 
Central air conditioning or ventilating installations, 

i.e., for both cooling and heating of air, as utilized in 
large buildings such as schools, office buildings and 
factories, typically utilize a central supply blower which 
is required to operate at a relatively high discharge 
pressure. Three inches to 30 inches of water are re 
quired to maintain an adequate flow rate of the air 
through the ventilating, i.e., air conditioning or heating, 
apparatus and ultimately through an arrangement of 
headers and dampers for distribution to the various 
individual rooms of the building supplied by the instal 
lations. As is also typical, a return is provided for ex 
hausting air from the rooms and returning the thus 
exhausted air, usually mixed with a percentage of fresh 
air, through the air conditioning system to be recircu 
lated. 

A problem frequently encountered in such installa 
tions is known as surging. Very briefly, Surging 
occurs when the supply flow rate diminishes but 
the discharge pressure remains relatively high. 
When this situation obtains, the supply blower 
stalls, in an aerodynamic sense, until the discharge 
pressure is reduced, at which time the supply blower 
again begins to generate a supply flow. If the required 
supply flow rate remains low, however, the discharge 
pressure again increases causing stalling to occur 
again. Unless controls are provided, the stalling re 
peats in a periodic manner until the system flow rate 
requirements increase. Numerous deleterious effects 
obtain from this surging condition. The resulting over 
loads on the blower, both as to the fan unit and the 
driving motor therefor, can destroy it. In addition, the 
periodic surging in the supply ducts which receive 
the discharge of the blower causes an undesirable 
bulging of the ducts with resultant, objectionable 
popping sounds, and may in fact destroy the ducts 
or substantially reduce their useful life. 

SUMMARY OF THE INVENTION 

The present invention overcomes these and problems 
of prior art ventilation systems, and other such systems 
utilizing high pressure blowers, and achieves maximum 
efficiency in operation. 

In accordance with a first embodiment of the inven 
tion, means are provided for sensing the air supply flow 
rate and the static duct pressure in the main duct re 
ceiving the discharge of the supply blower. A control 
system, preferably including a proportional plus reset 
controller, responds to the supply flow rate to establish 
a set point for its control function. The control system 
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2 
further responds to the static duct pressure as a feed 
back signal which is compared to the set point signal 
and it generates an output control signal for automati 
cally controlling the output air flow from the supply 
blower. The output control signal adjusts the output 
flow of the supply blower in accordance with the vary 
ing air requirements of the installation, and corre 
spondingly maintains the blower discharge pressure at 
a value functionally related to the supply flow rate such 
that surging is prevented while maximum efficiency is 
attained. 
The supply flow of air then typically passes through a 

conditioning system, e.g. for heating or cooling, and 
then through a header for distribution to the various 
rooms to be services. A return blower operates to ex 
haust the air from the rooms thus supplied, and return 
the air typically mixed with a predetermined propor 
tion of fresh air to the supply blower, in a continuing 
cycle. 

In accordance with a first embodiment of the inven 
tion, the control system includes a further proportional 
plus reset controller associated with the return system 
to respond to the supply flow rate and establish a set 
point of operation with the return fan flow rate as a 
feedback signal. An output control signal is generated 
to adjust the output of the return blower and achieve a 
desired relationship of the return and supply flow rates. 
In accordance with a second embodiment of the inven 
tion, the return blower is controlled through a charac 
terization function, preferably by marks of a character 
izer relay, in response to the proportional plus reset 
control output for the supply system, thereby to main 
tain a fixed precalibrated relationship between the 
return and supply systems. 
The system of the invention is highly effective in 

operation, positively preventing surging while assuring 
supply flow rates under varying demands and affording 
maximum efficiency of operation. As specifically dis 
closed herein, the system is preferably implemented 
through use of pneumatic sensing, transmitting, and 
control components to be of relatively simplified form, 
thereby affording low cost of installation and simplified 
maintenance. However, the invention may be embod 
ied with electronic digital and/or analog elements in a 
digital computer or other electronic control system. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 comprises a block diagram of a first embodi 

ment of the system of the invention; and 
FIG. 2 comprises a block diagram of a second em 

bodiment of the invention. 
In FIG. 1, a supply blower 10 is shown diagrammati 

cally to include a fan-like element 12, driven through a 
pulley and belt arrangement from an electric motor 14, 
and a system of movable louvers 16. Duct 18 receives 
the discharge or output of the supply blower 10 and 
conveys that output to an air conditioning system 20, 
which may be for cooling and/or heating of the air 
supplied to it. A facility or building 22 serviced by the 
system is shown to include a plurality of individual 
rooms 22a through 22f each of which receives an indi 
vidual supply of the conditioned air by distribution 
through a header system 24. With reference only to the 
system as illustrated for the room 22a, since the others 
are identical, a duct 26 conveys the air from the header 
24 and through a damper 28 to the interior of the room. 
A thermostat 30 responds to the temperature condi 
tions obtaining in the room to automatically adjust the 
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damper 28 to obtain a desired rate of supply of air to 
the room 22a. The spent air in the room is exhausted 
through a ventilator 32 associated with a return header 
34, and is supplied by duct 36 to the return blower 40. 
The facility 22, in a practical application, will typi 

cally include many more separate rooms than are illus 
trated herein; in fact, it is to be appreciated that the 
system of the invention is for use with relatively large 
installations imposing very high supply rate require 
ments for attaining the necessary cooling and/or heat 
ing effects. It will also be understood that whereas, for 
simplicity and clarity of presentation, only a single 
header and distribution system are shown, separate 
duct work for cooling and for heating may be provided 
for servicing each of the individual rooms, l n that 
event, separate dampers or other controls such as a 
combination of dampers and baffles may be provided 
to permit the necessary selective control of the tem 
perature conditions. It likewise will be appreciated 
that the invention may be applied to any ventilating 
system using high pressure blowers, and thus is not 
limited to use with only air conditioning and heating 
Systems. 
The return blower 40 may be similar to the supply 

blower and thus includes adjustable louvers 46 and a 
fan-like element 42 driven through a belt and pulley 
system from and electric motor 44. The return blower 
40 creates a return flow, as indicated by the arrows 
through the duct 36, which proceeds from the blower 
40 through the duct 50 to a chamber 52 where the 
entry of a desired amount of fresh air is permitted 
through adjustable louvers 54 and duct 56 to the supply 
blower 10. 
A sensor 60 communicates through conduit 62 with 

the interior of duct 18 for measuring the static pressure 
within the duct. A further sensor 64 communicates 
through conduit 66 associated with a pitot tube 68 to 
respond to the supply air flow rate within the duct 18. 
The sensor 64 may therefore include a connection 
similar to that associated with conduit 62 to the duct 
18, to produce a pressure differential signal propor 
tional to the supply flow rate. 
The static pressure measured by sensor 60 from the 

duct 18 corresponds substantially identically to the 
discharge pressure or plenum chamber pressure pro 
duced by the supply blower 10, since the portion of the 
system from the blower 10 to the air conditioning/heat 
ing unit 20 is closed. This pressure, in a typical system, 
ranges from 1 inch to 30 inches W.C. It will be appreci 
ated that any of various suitable devices may be utilized 
to measure the static pressure, as well as the flow rate, 
as represented by the sensors 60 and 64, respectively. 
Duct pressure and flow rate transmitters 72 and 74 

receive the output of their associated sensors and trans 
mit corresponding signals preferably to a proportional 
plus reset controller 76. Each of the transmitters 72 
and 74 is a commercially available unit, capable of 
adjustably responding to the relatively weak pressure 
representative signals produced by its associated sensor 
and producing a corresponding output signal of Sub 
stantially increased strength. An example of such a 
transmitter is known as the D-33 Head Ratio Totalizer, 
manufactured by Westinghouse Electric Corporation, 
the assignee herein. Thus, the output signals of transmit 
ters 72 and 74 can be adjusted for calibration purposes. 
Furthermore, as in the present invention, the output of 

transmitters 72 and 74 can be tuned with respect to One 
another so that, for a particular system, a predetermined 
relationship between the supply flow rate and the dis 
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4 
charge pressure of supply blower 10 can he readily estab 
lished. 

The proportional reset controller 76 is a pneumati 
cally operated force-balance device and in the particu 
lar application herein responds to the pneumatic input 
signals from the transmitters 72 and 74 to convert these 
into a single pneumatic output signal. In particular, the 
pressure differential signal from the flow rate transmit 
ter 74 is supplied to the controller 76 as a set point 
signal and the duct pressure signal from transmitter 72 
is supplied as a feedback signal to the controller 76. In 
response thereto, the controller 76 produces a pneu 
matic output signal which is proportionately and inte 
grally related, as desired, to the difference between the 
feedback and set point signals. The proportional plus 
reset controller 76 is likewise a commercially available 
unit and as an example thereof, such a unit is manufac 
tured by Westinghouse Electric Corporation and 
known as the Hagan Ratio Totalizer. 
The pneumatic output signal of the controller 76 

then is supplied to a manual-automatic control station 
78, the output of which is supplied to a positioner 80; 
each of these units likewise comprises a commercially 
available unit and may be the types manufactured by 
Westinghouse Electric Corporation. 
The control station 78 is utilized intermediate thc 

primary controller 76 and the final control unit, herein 
the positioner 80, to permit selection of either manual 
or automatic control of the latter, and thus of the final, 
controlled element - in this instance, the louvers 16. 
The mechanical positioning of those louvers is dia 
grammatically illustrated by the dotted line connecting 
the louvers 6 to the positioner 80. Selection means 
provided in the station 78 conveniently permit manual 
control of the positioner 80 which may be remotely 
located from the station 78. Since the mechanical con 
nection of the positioner 80 and the louvers 16 typi 
cally requires those elements to be relatively adjacent 
one another, they typically will be remote from the 
station 78 which, by contrast, is typically more desir 
ably located at the control station for the overal sys 
tem. Conversely, and particularly in the normal opera 
tion of the system of the invention, the station 78 is set 
to operate automatically. In that instance, a transfer 
valve assembly in the station 78 responds to the pneu 
matic signal of controller 76 to effectively transfer that 
same signal to the positioner 80; the latter then con 
verts the pneumatic input signal to a mechanical out 
put, thereby to effect appropriate positioning of the 
louvers 16 as required by the output signal from con 
troller 76. 

In operation, each of the dampers 28 in the rooms 
serviced by the installation is adjusted individually by 
its associated thermostat 30 to attain a desired condi 
tion. There results varying supply flow rate require 
ments for each room, and thus for the total supply flow 
rate as experienced through the duct i8. That varying 
flow rate is sensed by sensor 64 and transmitted by 
transmitter 74 to the controller 76 for establishing a 
varying set point. The duct pressure, varying in re 
sponse to the flow rate and other conditions, is sensed 
by sensor 60 and transmitted by transmitter 72 to con 
troller 76 as a feedback signal. The controller 76 then 
produces the control signal output, proportionally and 
integrally related, as desired, to these input signals, and 
transferred by station 78, when set for automatic oper 
ation to actuate positioner 80 to adjust the louvers 16. 
As the supply air flow rate requirements decrease and 
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the discharge pressure of the supply blower 10 begins 
to increase, the louvers 6 are adjusted correspond 
ingly to reduce the output of the blower 10 and thus 
maintain the discharge pressure at a value related to 
the supply air flow rate so as to prevent surging from 
occurring. Similarly, as the supply air flow rate require 
ments increase resulting in a decrease of the discharge 
pressure, the louvers l6 are adjusted to a more open 
condition, thereby increasing the output of the blower 
10 and maintaining the requisite discharge pressure to 
insure an adequate air flow rate to satisfy the ventila 
tion requirements. 

In the return system, the problem of surging typically 
is not present since the return blower 40 exhausts to 
atmospheric pressure. However, for maximum effi 
ciency of the overall ventilating system, it is preferred 
that the return flow rate be maintained at some prede 
termined percentage of the supply flow rate, such as 90 
percent. A flow rate sensor 82 responds to the return 
flow rate and, through transmitter 84, supplies a pneu 
matic signal representative thereof preferably to a pro 
portional plus reset controller 86, as a feedback signal. 
As previously noted in connection with the description of 
transnitters 72 and 74, transmitter 84 can be turted with 
respect to transmitter 72, so that a predetermined rela 
tionship between the supply and return flow rates can be 
Readily established. Controller 86 receives as a set 
point the output of the supply flow rate transmitter 74 
and in response to these two input signals produces a 
pneumatic output control signal for application to a 
manual-automatic control station 88. The units 82, 84, 
86 and 88, as well as positioner 90, may comprise units 
identical to the units 64, 74,76, 78 and 80, respectively. 
Accordingly, station 88, when set for automatic oper 

ation, supplies the proportional plus reset output con 
trol signal from controller 86 to positioner 90 to adjust 
the louvers 46 of the return air system 40. The control 
ler 86 thus sets the louvers 46 so as to establish the 
return flow rate at the desired and preferably predeter 
mined proportion of the supply flow rate. 
Typically, as noted, the return flow rate is less than 

the supply flow rate and thus fresh air normally is intro 
duced into the system, as afforded by chamber 52 and 
louvers 54. Louvers 54 may be adjusted directly, or a 
positioner 92 may be provided to permit remote con 
trol. Further, automatic control of positioner 92 may 
be afforded such as by a further output from the pro 
portional plus reset controller 76 or a similar controller 
suitably provided. 
The system of the invention thus affords coordinated 

control of the supply and return blowers to assure max 
imum efficiency of operation while maintaining the 
requisite supply flow rates as required by ventilation 
requirements of the installation serviced by the system 
and assuring that surging cannot occur regardless of 
flow rate variations. 
The system of FIG. 2 is substantially identical to that 

of FIG. 1 as to the supply and thus corresponding ele 
ments are identified by identical, but primed, numerals. 
A primary difference in the supply as shown in FIG. 2 
is that the fan 12" of blower 10' has variable pitch 
blades, control of the pitch being diagrammatically 
illustrated by the dotted line connection from the posi 
tioner 80'. Blowers incorporating variable pitch blades 
of this type are commercially available and thus further 
details are not herein described. The return system in 
FIG. 2 similarly includes a return blower 40", the blades 
42 of which are of variable pitch as controlled by 
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positioner 90'. The louvers in each of the air supply 
systems thus are eliminated in FIG. 2 as compared with 
FIG. 1. 

In FIG. 2, the control signal for positioner 90, for 
controlling the pitch of the blades 42 of the return 
blower and thus the return flow rate, is generated hy 
characterizer relay 94, a commercially available mech 
anism which may be adjusted to establish and output 
signal as a desired percentage of an input signal. Relay 
94 receives the control output of controller 76, and 
thus provides an output pneumatic control signal to the 
manual-automatic control station 96, which is desired 
proportion of the control signal for the supply blower 
10'. The manual-automatic control station 96 may be 
similar to the station 78", and thus selectively may 
afford either manual control, or automatic response to 
the output of the characterizer relay 94 for control of 
the positioner 90'. Thus, in the system of FIG. 2, it is 
assumed that the characteristics of the return blower 
40' correspond sufficiently closely to those of the sup 
ply blower. 10' such that adjustment thereof in prede 
termined proportion to the adjustment of the supply 
blower achieves the desired precalibrated relationship 
between the supply and return flow rates. 
The advantage of the system of FIG. 2 correspond to 

those of FIG. 1 as above described, but in addition, 
additional cost savings are realized in view of the Sim 
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plified return portion of the control system of FIG. 2 as 
compared with FIG. I. It will be apparent that the 
system of FIG. 1 may incorporate variable pitch blower 
fans as in FIG. 2 in lieu of the louver control, as shown, 
and that the simplified return control system of FIG. 2 
may be used as well in the system of FIG. I. 
As examples of typical operating conditions and in 

stallations to which the control system of this subject 
invention relates, flow rates typically range from 
60,000 to 100,000 cubic feet of air per minute, the 
return flow specified above as being 90 percent of the 
supply may, in fact, range from approximately 70 per 
cent to slightly in excess of 90 percent. Likewise as 
above noted, the static pressure which is measured and 
corresponds to the discharge pressure or plenum cham 
ber pressure produced by the supply blower ranges 
from inch to 30 inches. 
Numerous modifications and adaptations of the sys 

tem of the invention will be apparent to those skilled in 
the art. It is accordingly desired that the invention be 
interpreted to embrace all such modifications and ad 
aptations which fall within the true spirit and scope of 
the invention. 
What is claimed is: 
1. A blower control system comprising: 
first means for sensing the supply flow rate produced 
by a supply blower and generating an output signal 
representative thereof, 

second means for sensing the discharge pressure 
produced by the supply blower and generating an 
output signal representative thereof, 

control means responsive to the outputs said 
output signals of said first and second sensing 
means for producing a control output signal depen 
dent on the difference between a desired relation 
ship and the sensed relationship of the supply flow 
rate and the discharge pressure of the supply 
blower, the output signal representative of the Sup 
ply flow rate being utilized as a varying set point hy 
said control means in producing said control output 
signal, and 
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adjustment means responsive to the said control 
output signal for adjusting the output of said 
the supply blower to attain said desired relation 
ship of the supply flow rate and the discharge 
pressure of said the supply blower. 

2. A blower control system as recited in claim 1, 
wherein: 

said control means includes means for presetting 
therein the said desired relationship of the 
Supply flow rate and the discharge pressure, and 
said control means responds to said supply flow 
rate representative output of said first means to 
cstablish a set point of operation, and to said dis 
charge pressure repesentative output signal of said 
second means as a feedback signal, for producing 

the said control output signal thereof. 
3. A blower control system as recited in claim 1, 

wherein there is further provided first and second 
transmitting means associated with said first and sec 
ond sensing means, respectively, for transmitting the 
respective outputs thereof to said control means. 

4. A blower control system as recited in claim 1, 
wherein said adjustment means comprises: 
mechanically adjustable means associated with said 
supply blower and adapted for actuation to adjust 
the output thereof, and 

means responsive to the control output of said con 
trol means for producing a corresponding mechani 
cal actuation for adjusting said mechanically ad 
justable means. 

5. A blower control system as recited in claim 4, 
wherein said mechanically adjustable means comprise 
a system of louvers adjustable to vary the inlet air sup 
ply to said supply blower. . 

6. A blower control system as recited in claim 4, 
wherein said mechanically adjustable means comprise 
means for adjusting the pitch of the blades of a fan of 
the supply blower. 

7. A blower control system as recited in claim 4, 
wherein there is further provided: 
means selectively operable to automatically transmit 
a signal received thereby and to be manually set to 
generate and transmit a signal, said selectively op 
crable means being connected to receive the out 
put of said control means and to transmit an output 
thereof to said adjustment means and effective 
when set for automatic operation to transmit the 
control output of said control means to said adjust 
ment means and when selectively set for manual 
operation to develop and transmit a manually set 
signal to said adjustment means for adjusting the 
output of said supply blower. 
8. A blower control system as recited in claim 1, 

wherein there is further provided: 
a return blower for exhausting air from a facility 
supplied by the output of said supply blower and 
returning the exhausted air to said supply blower 
for recirculation; and 

control means for said return blower responsive to 
the supply flow rate for producing a return control 
output related thereto for establishing a desired 
relationship of the return flow rate and the supply 
flow rate, and 

adjustment means responsive to the return control 
output for adjusting the output of said return 
blower to attain said desired relationship of the 
supply and return flow rates. 
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9. A blower control system as recited in claim 8 

32, where there is further provided: 
third means for sensing the return flow rate produced 
by the return blower and generating an output 
representative thereof, and 

said return control means responds to said supply 
flow rate representative output of said first sensing 
means to establish a set point of operation and to 
said return flow third representative output of said 
third sensing means as a feedback signal, for pro 
ducing the return control output. 
10. A blower control system as recited in claim 9, 

wherein there is further provided third transmitting 
means associated with said third sensing means for 
transmitting the output thereof to said third control 
means. 

11. A blower control system as recited in claim 8 
32, wherein said return control means comprises cha 
racterizer relay means responsive to the control output 
of said supply control means for producing the return 
control output in accordance with a predetermined 
relationship to said supply control output. 

12. A blower control system as recited in claim 8 
32, wherein said adjustment means comprises: 
mechanically adjustable means associated with said 

return blower and adapted for actuation to adjust 
the output thereof, and 

means responsive to the control output of said return 
control means for producing a corresponding me 
chanical actuation for adjusting said mechanically 
adjustable means associated with said return 
blower. 

13. A blower control system as recited in claim 8 
32, wherein said adjustment means comprises 
there is further provided: 
means selectively operable to automatically transmit 
a signal received thereby and to be manually set to 
generate and transmit a signal, said selectively op 
erable means being connected to receive the out 
put of said return control means and to transmit an 
output thereof to said adjustment means and effec 
tive when set for automatic operation to transmit 
the control output of said return control means to 
said adjustment means and when selectively set for 
manual operation to develop and transmit a manu 
ally set signal to said adjustment means for adjust 
ing the output of said return blower. 

14. A system as recited in claim 1, wherein: 
said first and second means produce pneumatic sig 

nals representative of the sensed supply flow rate 
and discharge pressure, respectively, and 

said control means responds to the pneumatic output 
signals of said first and second means to produce a 
pneumatic control signal. 

15. A blower control system as recited in claim 14, 
wherein said first sensing means produces a pressure 
differential pneumatic output signal corresponding to 
the supply flow rate. 

16. A blower control system as recited in claim 15, 
wherein said first sensing means comprises a pitot tube. 

17. A blower control system as recited in claim 
wherein said control means includes means for presetting 
therein said desired relationship of the supply flow rate 
and the discharge pressure. 

18. A blower system as recited in claim I, wherein said 
control means responds to said discharge pressure repre 
sentative output signal of said second means as a feed 
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back signal, for producing said control output signal 
thereof. 

19. A blower control system as recited in claim 1, 
wherein there is further provided means selectively oper 
able to automatically transmit a signal received thereby 
and to be manually set to generate and transmit a signal, 
said selectively operable means being connected to re 
ceive said output signal of said control means and to 
transmit an output thereof to said adjustment means and 
effective when set for automatic operation to transmit 
said control output signal of said control means to said 
adjustment means and when selectively set for manual 
operation to develop and transmit a manually set signal 
to said adjustment means for adjusting the output of the 
supply blower. 

20. A blower control system comprising: 
first means for sensing the supply flow rate produced 

by a supply blower and generating an output signal 
representative thereof, 

Second means for sensing the discharge pressure pro 
duced by the supply blower and generating an output 
representative thereof, 

first control means responsive to said output signals of 
said first and second sensing means for producing a 
control output signal dependent on the difference 
between a desired relationship and the sensed rela 
tionship of the supply flow rate and the discharge 
pressure of the supply blower, 

first adjustment means responsive to said control out 
put signal of said first control means for adjusting 
the output of the supply blower to attain said desired 
relationship of the supply flow rate and the discharge 
pressure of the supply blower, 

third means for sensing the return flow rate produced 
by a return blower and generating an output signal 
representative thereof, 

second control means responsive to said output signals 
of said first and third sensing means for producing a 
control output signal dependent on the difference 
between a desired relationship and the sensed rela 
tionship of the supply and return flow rates, and 

second adjustment means responsive to said control 
output signal of said second control means for adjust 
ing the output of the return blower to attain said 
desired relationship of the supply and return flow 
rates. 

21. A blower control system as recited in claim 20, 
wherein said first control means utilizes the output signal 
representative of the supply flow rate as a varying set 
point and the output signal representative of the dis 
charge pressure of the supply fan as a feedback signal in 
producing said control output signal thereof. 
22. A blower control system as recited in claim 2, 

wherein said second control means utilizes the output 
signal representative of the supply flow rate as a varying 
set point and the output signal representative of the re 
turn flow rate as a feedback signal in producing said 
control output signal thereof. 
23. A blower control system as recited in claim 20, 

wherein said second control means utilizes the output 
signal representative of the supply flow rate as a varying 
set point and the output signal representative of the re 
turn flow rate as a feedback signal in producing said 
control output signal thereof. 
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25. A blower control system as recited in claim 23 

wherein said second control means includes means for 
presetting therein said desired relationship of the supply 
and return flow rates. 

26. A blower control system as recited in claim 22 
wherein. 
said first control means include means for presetting 

therein said desired relationship of the supply flow 
rate and the discharge pressure of the supply blower, 
and 

said second control means includes means for preset 
ting therein said desired relationship of the supply 
and return flow rates. 

27. A blower control system as recited in claim 26 
wherein said first and second adjustment means each 
respectively comprises: 
mechanically adjustable means associated respectively 

with the supply blower and the return blower and 
adapted for actuation to independently adjust the 
outputs thereof, and 

means respectively responsive to the control output 
signals of said first and second control means for 
producing a corresponding mechanical actuation for 
adjusting said respective mechanically adjustable 

S. 

28. A blower control system as recited in claim 27 
wherein said mechanically adjustable means comprises a 
system of louvers adjustable to vary the inlet air supply to 
the supply and return blowers. 
29. A blower control system as recited in claim 27 

wherein said mechanically adjustable means comprises 
means for adjusting the pitch of the blades of a fan of the 
supply and return blowers. 
30. A blower control system as recited in claim 27 

wherein there is further provided, in association with 
each of said first and second adjustment means, means 
selectively operable to automatically transmit a signal 
received thereby and to be manually set to generate and 
transmit a signal, said selectively operable means being 
connected to receive respectively said control output 
signals of said first and second control means and to 
transmit an output thereof to the adjustment means with 
which said selectively operable means is associated and 
effective when set for automatic operation to transmit 
said control signal output of said respectively connected 
control means to said associated adjustment means and 
when selectively set for manual operation to develop and 
transmit a manually set signal to said associated adjust 
ment means for adjusting the output of the supply and 
return blowers. 
31. A blower control system as recited in claim 20 

wherein there is further provided, in association with 
each of said first and second adjustment means, means 
selectively operable to automatically transmit a signal 
received thereby and to be manually set to generate and 
transmit a signal, said selectively operable means being 
connected to receive respectively said control output 
signals of said first and second control means and to 
transmit an output thereaf to the adjustment means with 
which said selectively operable means is associated and 
effective when set for automatic operation to transmit 
said control signal output of said respectively connected 
control means to said associated adjustment means and 
when selectively set for manual operation to develop and 

24. A blower control system as recited in claim 21 65 transmit a manually set signal to said associated adjust 
wherein said first control means includes means for pre 
setting therein said desired relationship of the supply flow 
rate and the discharge pressure of the supply blower. 

ment means for adjusting the output of the supply and 
return blowers. 
32. A blower control systern comprising: 



first means for sensing the supply flow rate produced 
by a supply blower und generating an output repre 
sentative thereof, 

second means for sensing the discharge pressure pro 
duced by the supply blower and generating an output 
representative thereof, 

control means responsive to the outputs of said first 
and second sensing means for producing a control 
output dependent on the different between a desired 
relationship and the sensed relationship of the supply 
flow rate and the discharge pressure of the supply 
blower, 

adjustment means responsive to the control output of 
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a return blower for exhausting air from a facility sup 

plied by the output of said supply blower and return 
ing the exhausted air to said supply blower for recir 
culation; and 

control means for said return blower responsive to the 
supply flow rate for producing a return control out 
put related thereto for establishing a desired relation 
ship of the return flow rate and the supply flow rate, 
and 

adjustment means responsive to the returnt control 
output for adjusting the output of said return blower 
to attain said desired relationship of the supply and 
return flow rate. 

33. A blower control system as recited in claim 9, 
said control means for adjusting the output of said is wherein there is further provided third transmitting 
supply blower to attain said desired relationship of 
the supply flow rate and the discharge pressure of 
said supply blower, 
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means associated with said third sensing means for trans 
nitting the output thereaf to said return control means. 

  


