
Jan. 23, 1934. Z. J. KEGL ET AL 1,944,243 
APPARATUS FOR CONTROLLING CHARACTERISTICs oF A LIQUID 

Original Filed Dec. 21, 1928 

//7pea/2A1 
22%2, 4164/ Azy M2 Zazaa 

  



Patented Jan. 23, 1934 1944,243 
UNITED STATES PATENT office 

1944,243 
APPARATUS FOR CONTROLLING CHARAC. 

TERISTICs oF A LIQUID 
Zoltan J. Kegl, Hollywood, Calif., and Henry M. 

Larsen, La Grange, I., assignors to Westeria 
Electric Company, incorporated, New Yor 
N.Y., a corporation of New York 

Original application December 2, 1928, Seria 
No. 32,58. Divided and this applicationa May 
9, 1932. Seria No. 62,256 

Claims. (Cl 137-165) 
This invention relates to apparatus for con 

trolling characteristics of a liquid and more par 
ticularly to apparatus for controlling the viscos 
ity and Specific gravity of a liquid, and is a di 

& vision of our copending application, Serial No. 
327,578, filed December 21, 1928. 

In dealing with certain liquids, it is essential 
that certain predetermined characteristics be 
maintained in order to obtain the desired results. 
Thus, for example, in dealing with wire enamel 
COmpounds, it has been found that certain con 
binations of viscosity and specific gravity char 
acteristics are essential to the attainment of 
satisfactory results. It has heretofore been the 

6 practice in some instances to employ separate 
means for controlling each individual character 
istic of the liquid, which practice is obviously 
slow and necessitates the use of expensive test 
ing and controlling equipment. 
The object of this invention is to provide an 

inexpensive and efficient apparatus for control 
ling characteristics of a liquid. W 
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The invention contemplates the provision of 
means for providing a constant static head of the 
liquid from which the fiuid is supplied through an 
orifice of predetermined size to a container sup 

s 

ported by a spiral spring tube through which 
the liquid is discharged. The arrangement is 
such that variations in viscosity and specific 

80 gravity result in predetermined deflections of the 
Spring tube whereby such variations may be 
indicated on a calibrated scale by means of a 
pointer attached to the tube. Contacts con 
trolled by the tube deflections may serve to close. 

35 controlling circuits which include valves for ad 
mitting thinners or fillers to the liquid to main 
tain the desired characteristics. V 

It is believed that a clear understanding of 
the invention will be had from the following de 
tailed description of one specific embodiment 
thereof, reference being had to the accompany 
ing drawing in which the single figure is an ele 
vational view, partly diagrammatic, of an appa 
ratus embodying the features of the invention. 

45. The invention is herein illustrated and de 
scribed in connection with an apparatus for con 
trolling the viscosity and specific gravity of wire 
enamel compounds. It should be understood, 
however, that the novel features of the invention 
are capable of numerous other applications with 
in the scope of the appended claims. 
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Referring now to the drawing, it will be ob 
served that a tank 5 containing a supply of the 
compound is provided with an outlet pipe 6 

55 through which the compound discharges into a 

funnel-shaped receptacle 7 under the control of a 
suitable valve 8. Pipes. 9 and 10 are connected 
to the tank 5 for supplying thinners and fillers 
to the compound under the control of valves 11 
and 12 whereby the desired characteristics of 60 
the compound are maintained. A vertically dis 
posed pipe 13 is connected at its upper end with 
the receptacle and communicates at its lower 
end with a horizontally disposed return pipe 14 
which may be connected to the Supply tank 5 (85 
in any suitable manner (not shown). The pipe 
13 is supported by means of a flanged collar i5 
secured to a suitable supporting frame 16. The 
upper portion of the pipe 13 extends into the 
receptacle 17 so as to provide an overflow outlet 
by which the compound in the receptacle is main 
tained at a constant level, as indicated by the 
numeral 1. By this arrangement it will be un 
derstood that a constant static head of the 
compound is maintained within the receptacle 7.5 
The receptacle is provided with an adjust- , 

able outlet in the form of a nozzle 18 through 
which the compound flows into a container 19 
under the control of an adjustable valve 20. The 
lower portion of the container 9 taperS down 
Wardly to a reduced portion 21 which Serves as 
a restricted outlet for the compound. The con 
tainer 19 is supported upon a spiral spring tube 
22 which is connected at one end to the reduced 
portion 21 and communicates at its opposite 
end with the return pipe 14. The spiral tube 22 
is secured at its lower end to the frame 16 by 
means of a flanged collar 23. . 
The container 19 is vertically movable in 

bracket 24 secured to the pipe 13. Due to the 
resiliency of the spiral tube 22, it will be obvious 
that the container 19 is movable by the force of 
gravity into a plurality of positions in accord 
ance with variations in the specific gravity and 
quantity of the compound contained therein. It 96 
will also be understood that the spiral tube 22 is 
defected in accordance with the movement of 
the container 19 whereby the extent of move 
ment of the container may be indicated upon a 
calibrated scale 26 by a cooperating pointer 27 
secured to the upper portion of the spiral tube 
22, 
An electrical contact member 28 carried by an . 

arm 29 secured to the upper end of the spiral 
tube 22 is arranged to engage a cooperating con 
tact member 30 upon a predetermined upward 
movement of the container 19, thus establishing 
an electrical circuit through the winding of a 
Solenoid 31. The completion of the circuit just 
described causes the energization of the solenoid 
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31 whereby it operates in a well known manner 
to Open the valve 12 for Supplying a filler to the 
compound. Upon a predetermined downward 
movement of the container 19, the contact 28 en 
gages a cooperating contact 32, thus establish 
ing an electrical circuit through the winding of a 
Solenoid 33 which operates the valve 11 for con 
trolling the Supply of a thinner to the compound. 
The contacts 30 and 32 are secured to and insu 
lated from arms 35 and 36, respectively, which 
may be adjustably attached to a vertically dis 
pOSed bar 37 Secured to the Supporting frame 16. 

In the operation of the above described appa 
ratus the valve 8 is manually adjusted so as to 
maintain a constant static head of the compound 
in the Ele 7.V. The valve 20 is also man 
ually adjusted so that under normal conditions 
the compound in the container 19 is maintained 
at a constant level indicated by the dotted line 
38. The apparatus is so constructed that when 
the compound is of the desired viscosity and spe 
cific gravity, the contact 28 will assume a posi 
tion Substantially midway between the contacts 
30 and 32. As the specific gravity of the com 
pound increases, the container 19 moves down 
Wardly due to the force of gravity. This down 
ward movement of the container causes a deflec 
tion of the spiral tube 22 and the extent of the 
deflection and therefore the extent of the spe 
cific gravity variation is indicated upon the cali 
brated scale 26 by the pointer 27. Upon the spe 
cific gravity of the compound increasing above 
a certain predetermined value the contact 28 en 
gages the contact 32, thereby establishing an 
electrical circuit through the winding of the sole 
noid 33 which operates the valve 11 to admit a 
thinner to the compound to decrease its specific 
gravity. As the specific gravity of the compound 
decreases, the container 19 moves upwardly, due 
to the resiliency of the spiral tube 22, which 
movement of the container is indicated upon the 
calibrated scale 26 by the pointer 27. Upon the 
Specific gravity of the compound decreasing be 
low a certain predetermined value, the contact 
28 engage3 the contact 30, thereby establishing 
an electrical circuit through the winding of the 
Solenoid 31 which operates the valve 12 for ad 
mitting a filler to the compound to increase its 
Specific gravity. 

It will be understood that the viscosity of the 
compound determines its rate of flow from the 
container 19 through the spiral tube 22. The 
Supply nozzle 18 and the outlet tube 22 are so de 
signed that upon the viscosity of the compound 
increasing, its rate of flow through the spiral tube 
22 decreases below its rate of flow through the 
Supply nozzle 18. This causes an increase in the 
quantity of the compound retained in the con 
tainer 19 which results in a downward movement 
of the container due to the force of gravity. 
Upon a continued downward movement of the 
container 19, the contact 28 engages the contact 
32, thereby establishing an electrical circuit 
through the winding of the solenoid 33 which 
thereupon operates the valve 11 to admit a thin 
ner to the compound to decrease its viscosity. In 
a similar manner, as the viscosity of the com 
pound decreases, its rate of flow through the 
Spiral tube 22 increases above its rate of flow 
through the Supply nozzle 18. This causes a de 
crease in the quantity of the compound retained 
in the container 19 whereupon the container 
moves upwardly due to the resiliency of the tube 
22. Upon a continued upward movement of the 
container, the contact 28 engages the contact 30, 
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thereby establishing an electrical circuit through 
the winding of the solenoid 31 which thereupon 
operates to admit a filler to the compound to in 
crease its viscosity. With the liquids in connec 
tion with which this control apparatus is used, 
the viscosity and specific gravity both vary in the 
Same sense; that is, either increase or decrease 
in value, and thus it is apparent that the appara 
tus responds to the combined effect of the varia 
tion of both the Viscosity and Specific gravity. 
Thus it will be obvious that the improved appa 
ratus provides a simple and economical means for 
controlling various characteristics of compounds 
or fluids. 

It is to be understood that the invention is not 
limited to the specific embodiment herein illus 
trated and described, but is capable of numerous 
other applications within the Scope of the ap 
pended claims. 
What is claimed is: 
1. In an apparatus for controlling the viscOS 

ity of a liquid, a liquid container, means for vary 
ing the height of the liquid in the container in 
accordance with variations in viscosity of the 
liquid, and means for selectively adding liquids 
of greater or less viscosity in accordance with the 
height of the liquid in the container to keep the 
viscosity of the liquid constant. 

2. In an apparatus for controlling the viscos 
ity of a liquid, a constant liquid level tank, a 
relatively short outlet device therefor for resist 
ing the flow of liquid therefrom dynamically, a 
container for receiving the liquid, a relatively 
long outlet device for said container for restrict 
ing the flow of liquid therefrom in accordance 
With its viscosity, and means for controlling the 
WiscOsity of the liquid in accordance With the 
height of the liquid in the container. 

3. In an apparatus for controlling a charac 
teristic of a liquid, a liquid container, constant 
pressure means for supplying liquid to the con 
tainer at a predetermined rate, a resilient tube 
for supporting the container and regulating the 
flow of liquid therefrom in accordance with said 
characteristic and means responsive to the posi 
tion of the container for controlling Said char 
acteristic of the liquid. 

4. In an apparatus for controlling the viscOS 
ity and specific gravity of a compound, a tank 
for holding the compound, a plurality of pipes 
for conducting various liquids into the tank to 
vary the viscosity and specific gravity of the Com 
pound, a container, means for conducting liquid 
from the tank to the container, said container 
being movable in response to the viscosity and 
specific gravity of the compound, and means re 
sponsive to the movement of the container for 
controlling the amounts of the liquids conducted 
by the pipes into the tank. 

5. In an apparatus for controlling the viscOS 
ity of a liquid, a liquid receiving vessel, a pipe 
leading to said vessel for supplying a liquid of 
less viscosity than that in the vessel, a second 
pipe leading to the vessel for supplying a liquid 
of greater viscosity than that in the vessel, and 
means responsive to viscosity for controlling the 
amounts of liquids supplied by Said pipes. 

6. In an apparatus for controlling the viscos 
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ity of a liquid, a constant level receiving vessel, 
a pipe leading to said vessel for supplying a liquid 
of less viscosity than that in the vessel, a second 
pipe leading to the vessel for supplying a liquid 
of greater viscosity than that in the vessel, a 
movable container for receiving liquid from the 
constant level vessel, a resilient, helical tube for 
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supporting the container and forming an outlet 
therefor, a valve in each of the pipes leading to 
the vessel, and means responsive to the position 
of the movable container for controlling said 
Valves. 

7. In an apparatus for controlling the viscos 
ity of a liquid, a constant level receiving vessel, 
a pipe leading to said vessel for supplying a liquid 
of less viscosity than that in the vessel, a second 
pipe leading to the vessel for supplying a liquid 
of greater viscosity than that in the vessel, a 

3 
movable container for receiving liquid from the 
constant level vessel, a resilient, helical tube for 
Supporting the container and forming an outlet 
therefor, a valve in each of the pipes leading 
to the vessel, electromagnetic means for actuat 
ing said valves, and means responsive to the po 
sition of the movable container for controlling 
said electromagnetic means. 

ZOAN J. KEG. 
HENRY M. LARSEN. 
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