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The present application relates to a flow-rate 
responsive control means, and more particularly . 
to an organization which, in response to varia 
tions in the rate of flow of a controlling liquid, 
will vary the rate of operation of a given machine. 
The primary object of the present invention is 

to provide a mechanism which will operate to 
Supply chemical to a flowing liquid at varying 

- rates, depending upon the rate of flow of the O liquid. More specifically, the primary object of 
the invention is to provide mechanism, responsive 
to the rate of flow of sewage, to supply to the 
flowing Sewage chemicals at a rate proportional 
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to the rate of flow of the sewage. A further ob 
ject of the invention is to provide mechanism for 
automatically adjusting the speed ratio between 
the input shaft and the output shaft of a variable 
speed transmission, in accordance with variations 
in the rate of flow of a flowing liquid. Further 
objects of the invention will appear as the de scription proceeds. 
To the accomplishment of the above and related 

objects, my invention may be embodied in the 
form illustrated in the accompanying drawing, 
attention being called to the fact, however, that 
the drawing is illustrative only, and that change 
may be made in the specific construction illus 
trated and described, so long as the scope of the 
appended claims is not violated. 
The single figure is a diagrammatic illustra 

tion of my control means, connected to control 
the operation of a variable speed transmission in 
accordance with the rate of flow of liquid through 
a Wenturi tube. 
In the drawing, I have illustrated a Venturi 

tube indicated generally by the reference numeral 
l, and comprising the usual inlet portion 2, throat 
3, and outlet 4. Associated with said Wenturi tube 
is a diaphragm housing 5 which is formed to pro 
vide a chamber communicating, through a con 
duit , with the Wenturi inlet 2; and a second 
chamber communicating, through the conduit , 
with the Wenturi throat. 3; said two chambers be 
ing separated by a flexible and fluid tight dia 
phragm. Operatively connected to the dia 
phragm is a pull rod 8 which is suitably connected 
to one arm 9 of a bell crank lever , the other 
arm f of which carries a weight 2; said lever 
O being mounted, as at 3, for oscillation about 
a fixed pivot point. Said lever iO further carrie 
a cam 4. 
The lever assembly is suitably supported upon a 

standard 5 on which is pivotally mounted, as at 
6, a lever carrying a roller 8 which is opera 

tively engaged by the cam 4. At its other and, 
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the lever 7 carries a grooved segmental member 
9 to one end of which is attached a cable 20 
Supporting a weight 2. To the other end of 
Said segment is Secured a cable 22 which is con 
nected to one arm of a lever 23 carrying, at its 
opposite end, an adjustable weight 24. Said arm 
23 is pivoted, intermediate its ends, and carries 
the insulated swinging contact arm 25 of a poten 
tionmeter indicated generally by the reference 
numeral 26. Said contact arm is, of course, 
adapted to Sweep the resistance coil 27 of said 
potentiometer. The ends of the coil 27 are re 
spectively connected to terminals 42 and 43; and 
the contact arm 25 is connected to a terminal 44, 
through the usual flexible lead. The cam 4 is 
so contoured as to cause the arm 25 to move in 
increments directly proportional to incremental 
variations in the flow rate through the venturi i. 

It will be obvious that, as the flow rate through 
the venturi decreases, the diaphragm and its 
connected push rod 8 will tend to rise to swing 
the arm 25 in a counterclockwise direction; and, 

... as the flow rate through the venturi increases, the 
diaphragm and its connected rod 8 will tend to 
move downwardly to swing the arm 25 in a clock 
wise direction. Over the coil 27. 
The reference numeral 28 indicates generally 

an enclosed variable speed transmission of the 
well known 'Reeves' type. Said transmission 
comprises a constant-speed shaft 29 which is 
driven, through a belt or other suitable driving 
means 30, by a motor 3 mounted upon the hous 
ing of said transmission. The variable speed 
shaft 32 of said transmission is connected, by 
a belt or other suitable driving means 33, to drive 
a direct current generator 34 of the type which is 
provided with permanent magnet fields and 
which, therefore, delivers a direct current voltage 
which is directly proportional to its Speed of rota 
tion. Hereafter, said generator 34 will be referred 
to as a generator. N 

Likewise mounted upon the housing of the 
transmission 28 is reversible electric motor 35, 
connected, through a belt or other suitable driv 
ing means 36, to drive the screw shaft 3 of the 
transmission 28, said screw shaft being arranged, 
in accordance with standard practice, to shift the 
elements of the transmission 28 to vary the out 
put speed of the transmission. Said shaft 3 is 
connected, by a belt or other suitable driving 
means 38, to drive the shaft 39 of a limit Switch 
40 connected in the energizing circuit for the 
motor 35; so that, as the motor 35 drives the 
shaft, 37, the shaft 39 will likewise be driven to 
break the energizing circuit for the motor 35 at 
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either limit of practical operation of the shaft 37 
to prevent damage to the transmission 28. 
Operation of the motor 35 is under the domi 

nation of relay mechanism mounted in a cabinet 
4; and, in turn, operated in accordance with 
the voltage developed by the generator 34 and a 
voltage proportional to the rate of flow through 
the venturi and resultant from the position 
of the contact arm 25 of the potentionaeter 26. 
Line wires 45 and 46, carrying alternating cur 
rent, supply a transformer 47, the secondary 
winding of which impresses a reduced voltage 
alternating current upon a dry metallic disc type 
rectifier 8. Said line wires also supply the same 
alternating current to a second transformer 49, 
the secondary winding of which Supplies a re 
duced Voltage alternating current to a Second 
rectifier 50. 
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The output direct current voltage of the recti 
fier 48 is impressed across the coil 2 of the po 
tentiometer 26 through wires 5 and 52, con 
nected to terminal 52, and wire 53, connected, 
through a rheostat 54, to terminal 43; the rheo 
stat 54 being manually adjustable to vary the 
voltage impressed upon the coil 27. As is clearly 
shown in the drawing, the wire 5 is connected 
to the positive output terminal of the rectifier 
88, so that the terminal 2 will be of positive 
polarity with respect to all points along the coil 
27. It will therefore be apparent that the ter 
minal 2 will be of positive polarity with respect 
to the wire 55 which is connected to the terminal 
43 of the potentiometer 26; and that the voltage 
measured between the Wires 52 and 55 will be 
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periaanent ragnet type galvanometer, 

the output voltage of the potentiometer. 
The positively polarized lead 56 from the gen 

erator 35 is connected, at 57, with the positive 
wire 53 of the potentiometer circuit. The neg 
ative lead 58 of the generator and the negative 
Öutput lead 55 of the potentiometer are connected 
together, in series with the movable coil 58 of a 

and 
through the coils 5) and 6 of a resistor, the 
Wire 55 being contacted to one end of the coil 
$ by a wire 62, the opposite end of said coil 6 
being connected to one end of the coil 63 through 
a wire 63, the opposite end of the coil 60 being 
connected to one end of the coil 59 through a 
wire $3, and the opposite end of the coil 59 being 
connected to the wire 53. 
Since the wires 58 and 52 are connected to 

gether at 57, differences in the output voltages 
of the potentiometer 26 and the generator 36 
will determine the direction and intensity of the 
currents flowing through the galvanometer coil 
59. Obviously, whenever the output voltages of 
the potentiometer 26 and the generator 34 are 
equal, the galvanometer 59 will stand in a neutral 
position. 
The galvanometer coil 59 mechanically carries 

the usual needle 65 which carries contact points 
at its opposite ends for cooperation, respectively, 
with contact points 66 and 67. 
The wire 68, which is connected to the positive 

terminal of the rectifier 50, leads to the wire 63 
which is connected to the resistors 60 and 6. 
Wire 69 leads from the resistor 60 to one end of 
a coil 70 which, at its opposite end, is connected 
by a wire to the contact point 66. Wire 62 
leads from the resistor 6 to one end of a coil 2, 
the opposite end of which is connected by a wire 
73 to the contact point 6. A wire 73' connects 
the negative terminal of the rectifier 50 with 
galvanometer needle 65. Thus, when the gal 
Wanometer needle 65 is turned to make contact 
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with the contact point 66, the coil 70 will be en 
ergized; and when said needle is turned to make 
contact with the contact point 67, the coil 12 
will be energized. 
As has been said, an increase in the flow rate 

through the venturi will swing the arm 25 in a 
clockwise direction to increase the output voltage 
of the potentiometer 26. Assuming that, before 
such increase, the organization has been in bal 
anced operation, such increase in the output 
voltage of the potentiometer will cause a current 
flow through the coil 59 in such a direction as to 
Swing the galvanometer needle 65 into contact 
with the contact poirat 66, thus energizing the coil 
70. Such energization of the coil 70 will shift 
contact element 4 out of contact with element 
75 and into contact with element 76, thus closing 
'an energizing circuit for the motor 35 which may 
be traced as follows: line wire 45, wire 7, wire 
78, contact element 9, contact element 80, wire 
8, contact element 74, contact element 76, wire 
82, limit switch 40, wire 83, motor 35, common 
lead 84, limit switch 30, wire 85, and line wire 46. 
Energization of the motor 35 through the above 
traced circuit will cause operation of said motor 
in such a direction as to increase the speed of 
the output shaft 32 of the transmission 28. 

Conversely, when a decrease in the flow rate 
through the venturi causes counterclockwise 
movement of the arm 25, the output voltage of 
the potentiometer will be decreased, so that the 
output voltage of the generator 36 Will exceed 
the output voltage of the potentiometer, and a 
current will flow through the coil 59 in such a 
direction as to Swing the galvanometer needle 
65 into contact with the contact point 6, so 
energizing coil 2. Such energization of the coil 
72 will shift the contact element 80 into contact 
with element 86 to close a circuit which may be 
traced as follows: line wire $5, wire , wire 87, 
contact 3, contact if, wire 3, contact 30, con 
tact 83, wire 33, limit switch 30, wire 39, motor 
35, common wire 84, limit switch 46, wire 85, and 
line wire 86. Energization of the motor 35 
through the last-traced circuit will cause oper 
ation of the motor in the opposite direction to 
reduce the speed of the output shaft 32 of the 
transmission 28. 
AS has been shown, an increase in the rate of, 

flow of liquid through the venturi will result 
in an increase in the speed of the shaft, 32, by 
operation of the motor 35. As the speed of the 
shaft 32 increases, the speed of the generator 34 
will likewise be increased to increase the output 
voltage thereof; and, when the output voltage of 
the generator 34 reaches a value equal to the out 
put voltage of the potentiometer, in its momen 
tary Setting, the needle 65 will be returned to 
neutral position, thereby deenergizing the motor 
35. Similarly, when the motor 35 is energized 
to reduce the Speed of the shaft 32 as a result 
of a decrease in the flow rate through the venturi 
which causes a decrease in the output voltage of 
the potentiometer 26, the motor 35 will continue 
to operate only until the Speed of the generator 
34 has been reduced sufficiently to reduce the out 
put voltage thereof to a value equal to the output 
voltage of the potentiometer. 

Reference has been made to the resistors 60 
and 6; but nothing has been said about their 
function. It will be remembered that both of 
Said resistors are connected in series with the 
galvanometer coil 59 in the energizing circuit for 
Said coil. When the galvanometer coil 59 is 
energized to Swing the needle 65 into contact with 
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one of its associated contact points, as, for in 
stance, the point 66, a current will flow in a cir 
cuit including the resistor 60; said current hav 
ing its source at the rectifier 50. That current 
flow develops a voltage across the resistor 60, 
which voltage increases the intensity of the cur 
rent flowing through the galvanometer coil 59, 
thereby tending to pull the galvanometer needle 
65 more firmly into contact with the contact 
point, 66. Conversely, when the coil 59 is ener 
gized to swing the needle into contact with the 
contact point 67, a voltage is developed across 
1'esistor 6 f, which again increases the intensity 
of the current flowing through the coil 59. Ob 
viously, the current-flow increase effected by the 
development, of voltage across the resistor 6 is 
in a direction opposite to the current increase 
esulting from the development of Voltage across 

tile resistor 60, but in either case, the tendency 
of the voltage development across the energized 
resistor is to increase the intensity of the current 
flowing through the coil 59. 
When the generator 34 reaches its new 

()ptimum speed, after operation of the motor 35 
in one direction or the other, to cause the needle 
65 to Swing out of contact with the contact point 
66 or the contact point 67, the current flow from 
the rectifier 50 through the resistor 60 or 6 im 
mediately stops, thus renoving the additive effect 
of said resistors to the current intensity through 
the coil 59, and permitting the needle 65 to move 
far: her away from the contact point with which 
it has been in contact, to guard against recloS 
ing of the relay circuit as a result of mechanical 

; vioration, or the like. 
Bridged across the coil 70 is a resistor 90 for 

the suppression of arcing at the contact point 
66; and a similar resistor 9 is bridged across the 
coil 12. 

If it is desired to change the relation of Speed 
of the shaft 32 to flow rate through the venturi 
, such a change may be effected by manual ad 

justment of the rheostat 54, whereby the Speed 
of the shaft 32 with relation to a given mechani 
cal position of the contact arm 25 will be varied. 

I claim as my invention: 
1. In combination, a conduit, means in Said 

conduit for creating a head differential in fluid 
fiowing through said conduit, an electric genera 
tor, means including a variable-Speed trans 
mission for driving said generator, and means 
dominating said transmission and jointly respon 
sive to variations in Said head differential and in 
the voltage output of Said generator for Con 
trolling the speed of said generator in accordance 
with the rate of flow of fluid through Said con 
duit. 

2. In combination, a variable Speed trans 
mission, a reversible electric motor operable, upon 
energization, to vary the output speed of said 
transmission, a circuit for energizing Said motor, 
switch means controlling said circuit, a conduit, 
means responsive to variations in the rate of flow 
of fuid in said conduit to close Said SWitch means 
to energize said motor, and means responsive to 
variations in the output speed of Said transmis 
sion as a result of operation of Said motor to open 
said switch means to deenergize Said motor. 

3. In combination, a variable Speed transmis 
sion, a reversible electric motor operable, upon 
energization, to vary the Output Speed of said 
transmission, a circuit for energizing Said motor 
to run in one direction, a Second circuit for 
energizing said motor to run in the opposite 
direction, switch means controlling said circuits, 

3 
a conduit, and means for controlling said Switch 
means, comprising a permanent-magnet-type 
galvanometer, circuits for energizing the coil of 
Said galvanometer to swing in opposite directions 
to open and close relay circuits dominating Said 
Switch means, means for impressing upon said 
coil a voltage of a value varying directly in re 
sponse to the rate of flow of fluid through said 
conduit, and means for impressing upon Said coil 
a bucking voltage of a value varying in response 
to the output speed of Said transmission. 

4. In combination, a variable speed transmis 
sion, a reversible electric motor operable, upon 
energization, to vary the output Speed of said 
transmission, a circuit for energizing Said motol 
to run in one direction, a Second circuit for en 
ergizing said motor to run in the opposite di 
rection, Switch means controlling said circuits, 
a conduit, an delectric means for controlling Said 
switch means, said last-named means comprising 
means developing a Voltage variable in accord 
ance with the rate of flow of fiuid through said 
conduit, and means for generating a voltage 
bucking said first-mentioned voltage and variable 
in accordance with the output speed of said trans 
mission. 

5. In combination, a conduit, a variable speed 
transmission, and means for controlling the out 
put Speed of said transmission in accordance With 
the rate of fow of fluid through said conduit, 
comprising a reversible electric motor operable, 
when energized to run in one direction, to in 
crease said output speed and, when energized 
to run in the opposite direction, to decrease said 
output speed, energizing circuits for said motor, 
a magnetic switch controlling each of said cir 
cuits, an electically-operated two-way switch 
controlling circuits for alternatively energizing 
said inagnetic Switches, means responsive to the 
rate of flow of fluid through said conduit to im 
press a variable voltage upon said electrically 
operated Switch, and means responsive to the 
Output Speed Of Said transmission to impress a 
bucking variable voltage upon said electrically 
Operated Switch. 

6. In combination, a conduit, a variable speed 
transmission, and means for controlling the out 
put speed of said transmission in accordance with 
the rate of flow of fluid through said conduit, 
comprising a reversible electric motor operable, 
When energized to run in One direction, to in 
crease said output speed and, when energized to 
run in the opposite direction, to decrease said 
Output Speed, energizing circuits for said notor, 
a magnetic SWitch controlling each of said cir'- 
cuits, circuits for alternatively energizing said 
magnetic switches, an electrically-operated two 
way switch controlling said last named circuits, 
a circuit including a potentiometer and said elec 
trically-operated SWitch, said potentiometer hav 
ing a movable arm, an oppositely-polarized cir 
cuit including a variable-voltage generator and 
said electrically-operated switch, means for po 
sitioning the movable arm of said potentiometer 
in accordance with the rate of flow of fluid 
through said cond it, and means connecting the 
output, shaft of Said transmission to drive said 
generator. 

7. In combination, a conduit, a variable speed 
transmission, and means for controlling the out 
put speed of Said transmission in accordance 
With the rate of flow of fluid through said con 
duit, comprising a reversible electric motor op 
erable, when energized to run in one direction, 
to increase said output Speed and, when ener 
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4. 
gized to run in the opposite direction, to de 
crease said output Speed, energizing circuits for 
said motor, a magnetic Switch controlling each of 
said circuits, circuits for alternatively energizing 
said magnetic switches, an electrically-operated 
two-Way SWitch Controlling Said last named cir 
cuits, means including a potentiometer operable 
to develop a variable voltage, for impressing a 
variable Voltage upon said electrically-operated 
SWitch, means including a variable-voltage gen 
erator for impressing a bucking variable volt 
age upon said electrically-operated Switch, means 
for varying the output voltage of one of Said 
Voltage-impleSSing means in accordance With the 
rate of flow of fiuid through said conduit, and 
means for varying the output voltage of the other 
of Said voltage-impressing means in accordance 
With the Output speed of Said transmission. 

8. In a device of the class described, a conduit, 
a variable-speed transmission, a potentiemeter 
having a contact arm, means operable to shift 
said contact arm and to hold the same in various 
predetermined positions in accordance with the 
rate of flow of fluid through said conduit, means 
responsive to the position of said contact arm to 
Control the output Speed of Said transmission, so 
that each position of said arm results in a pre 
determined output Speed of Said transmission, 
and means for varying the relation between the 
position of Said arm and the output speed of said 
transmission. 

9. In combination, a variable speed transmis 
Sion, a reversible electric motor operable, upon 
energization, to way the output speed of said 
transmission, a circuit for energizing said motor 
to run in one direction, a second circuit for en 
ergizing Said motor to run in the opposite di 
rection, SWitch means controlling said circuits, 
a conduit, and means for controlling said Switch 
means, COInprising a permanent-magnet-type 
galvanometer, circuits for energizing the coil of 
Said galvanometer to swing in opposite directions 
to Open and close relay circuits dominating said 
switch means, means for impressing upon said 
coil a voltage of a valve varying in accordance 
With the rate of flow of fluid through said con 
duit, means for impressing upon said coil a buck 
ing voltage of a value varying in accordance with 
the output speed of said transmission, and means 
adjustable to vary the Voltage developed by any 
given rate of flow of fluid through said conduit. 

10. In combination, a variable speed trans 
mission, a reversible electric motor operable, upon 
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energization, to vary the output Speed of said 
transmission, a circuit for energizing Said motor 
to run in One direction, a second circuit for ener 
gizing Said motor to run in the opposite direction, 
SWitch means controlling said circuits, a conduit, 
and means for controlling Said Switch means, 
comprising a permanent-magnet-type galvanom 
eter, circuits for energizing the coil of Said gai 
VanOmeter to SWing in opposite directions to open 
and close relay circuits dominating said Switch. 
in eans, EleanS for in pressing upon said coil a 
Voltage of a value varying in accordance With the 
rate of flow of fluid through said conduit, means 
for impressing upon Said coil a bucking voltage 
of a value varying in accordance with the out 
put Speed of Said transmission, and means ad 
justable to vary preliminarily the voltages de 
veloped by one of said voltage-impressing means. 

11. In combination, a conduit, means in said 
conduit for creating a head differential in fluid 
flowing through said conduit, a machine, means 
including a variable-speed transmission for driv 
ing Said machine, an electric generator driven at 
Variable Speeds through said transmission, and 
means dominating Said transmission and re 
Sponsive jointly to variations in said head differ 
ential and in the voltage output of said generator 
for controlling the output Speed of said trans 
mission in accordance with the rate of flow of 
fluid in Said conduit, whereby the speed of said 
machine and of Said generator will be controlled. 

12. In combination, a variable speed transmis 
Sion, a reversible electric motor operable, upon 
energization, to vary the output speed of said 
transmission, a circuit for energizing said motor 
to run in one direction, a second circuit for en 
ergizing said motor to run in the opposite direc 
tion, Switch means controlling said circuits, a 
conduit, and means for controlling said switch 
means, comprising a permanent-magnet-type gal 
vanometer, circuits for energizing the coil of said 
galvanometer to SWing in opposite directions to 
Open and close relay circuits dominating said 
SWitch means, means for impressing upon said 
coil a voltage of a value varying in accordance 
With the rate of flow of fluid through said con 
duit, an electric generator driven at speeds vari 
able in accordance with the output speed of said 
transmission for impressing upon said coil a 
bucking voltage of variable value, and means 
adjustable to vary the voltage developed by any 
given rate of flow of fluid through said conduit. 
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