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1. 
This invention relates to improvementS in elec 

trode assemblies for use in conjunction with sig 
nalling or control circuitS. 
In numerous industries it is desirable, in car 

rying out manufacturing or liquid treating Op 
erations, to maintain the level of liquids in tanks 
or other containers Within predetermined limitS. 
For example, in the dairy industry, milk often 
is directed into tanks for certain treatments and 
during which it is desirable to maintain the 
level between particular limits. In Some Such 
treatments, foam tends to form which it is like 
Wise desirable to hold below limits. The present 
improvements relate to an electrode assembly, 
comprising one to three or more electrodes of 
Selected length that project into the tank each 
for contact with the liquid or foam When at a 
predetermined level for effectuating actuation 
or deactuation of a control or Signalling System. 
Thus when the improvements are employed in 
a signalling System, the rise or fall of a liquid to 
certain levels will energize or deenergize Suitable 
signals and where the electrode aSSembly is em 
ployed in conjunction with a control System, the 
rise or fall of the liquid to levels determined by 
the particular electrodes employed will deener 
gize or energize respectively control-valve actu 
ating means or a pump motor, for example, 
which regulates the Supply of additional fluid to 
the tank in question. Ordinarily for mere upper 
and lower level control, a two electrode aSSemi 
bly is employed. However, tWO control electrodes 
may be combined, in the same assembly, With a 
third electrode which may be a part of a Signal 
System whereby upon the arising of a certain 
condition, as for example, the formation of and 
rise of foam to a certain level, a signal Will be 
actuated at an attendant's station. Variations 
in the number of electrodes in a particular elec 
trode assembly of the improved type may thus 
be employed as conditions under which the as 
sembly is used and the functions to be performed 
by the electrodes may require. 
One object of the invention is to provide an 

electrode assembly comprising one or more elec 
trodes which are adapted to be Supported re 
movably in position within a tank, vat or the 
like, and which assembly not only provides de 
sirable electrical insulation for the electrode or 
electrodes but also provides a Sanitary mount 
ing for the same. 
Another object of the invention is to provide 

an assembly comprising plural electrodes which 
may be of similar croSS Sectional area, but which 
are provided with external terminals adapted 
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2 
for use with a Suitable jack or electrical contact 
plug which can be connected to the terminals 
only in the proper relation thereby insuring the 
correct electrical hook-up of the respective elec 
trodes in the intended Signal or control circuits. 
Another object of the invention is to provide 

an electrode aSSembly comprising an electrical 
insulating disc-like Support for one or more elec 
trodes and which is adapted to be removably 
clamped in position by a pair of coacting 
threaded members and to provide a sanitary self 
centering and Self-aligning gasket or Sealing 
member between said members. 
Other objects of the invention relate to vari 

ous features of construction and arrangements 
of parts which will be apparent from a considera 
tion of the following specification and accom 
panying drawings, Wherein 

Fig. 1 is a broken sectional view of a tank 
having the improved electrode assembly mounted 
thereon, a cooperating jack being shown de 
tached from the jack terminals. 

Fig. 2 is a top plan view taken on line 2-2 
of Fig. 1. 

Fig. 3 is a side elevational view of an insulat 
ing disc of the electrode assembly Which is pro 
vided with three electrodes. 

Fig. 4 is a similar view illustrating a single 
electrode. 
In the drawing, O indicates a tank for hold 

ing a liquid , the level of which is to be main 
tained within certain limits such as a lower limit 
indicated by line 2 and an upper limit indicated 
by line 3 which corresponds to the Surface of 
the liquid Shown in the tank. The electrode 
assembly comprises a base 4 of tubular form, 
the lower end of which is adapted to be secured 
Within an opening in a tank as by Welding as in 
dicated at 5. The upper portion of the base is 
externally threaded as indicated at 6, Said up 
per portion being shown in Fig. 1 as Somewhat 
thicker than the lower portion. The upper edge 
of the base 4 constitutes a seat 7 of inverted 
frusto-conical form. 
A disc-like member 8 of insulating material 

is provided having a frusto-conical surface 9 at 
its lower edge and is arranged to be positioned 
upon the seat f of the base 4. The member 
8 preferably is formed of a suitable insulating 

plastic Which will not affect the taste or odor of 
the liquid such, as milk, within the tank. The 
upper margin of the disc 8 is rabbeted to form 
a shoulder 20. A tubular clamping member 2 
which, as shown in Fig. 2 has an outer hexagonal 
Surface, is internally threaded as indicated at 
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23 for coaction with the threads 6 of the base 
4. The upper portion of the clamping mem 
ber 21 is provided with an inwardly directed 
flange 24 which extends inwardly Sufficiently for 
engagement with the shoulder 20 of the disc 8 
whereby as the clamping member is Screwed 
downwardly upon the base, With the disc 8 rest 
ing on the latter, the disc is pressed into Seal 
ing contact with the base by reason of the mat 
ing conical surfaces above described. By reason 
of the mating conical surfaces, the disc is Self 
centering as it is pressed down Wardly by the 
clamping member as Will be seen. The flange 
24, which is of an internal diameter Slightly 
greater than the diameter of the vertical Wall 
of the annular rabbet, cooperates with Said ver 
tical Wall in effecting the centering and align 
ment of the disc within the aSSembly. 
The disc 8 is provided with one or more paS 

sages therethrough, depending upon the nun 
ber of electrodes to be provided in that particu 
lar disc. In Fig. 1 the disc is shown provided 
with two electrodes 25 and 26 which preferably 
are formed of rods of stainless Steel. Other (ma 
terial, depending upon the use to which the as 
sembly is to be put, may be employed. The elec 
trode or electrodes are fixed within the passages 
provided therefor in the disc 3 for preventing 
relative sliding movement of the electrodes 
through the disc as a jack is pressed into en 
gagement with or removed from the ends of the 
electrodes projecting outwardly from the disc. 
The projecting ends 25a and 28a of Fig. 1 con 
stitute jack terminals for electrical connection 
with a suitable jack such as is indicated by nul 
meral 27 whereby the electrodes can be con 
nected conveniently in proper electrical signal 
ling or control circuits. As shown in Fig. , the 
terminals 25a and 26a are of different diameters 
which precludes connecting the terminals in 
properly with a jack by reason of the fact that 
the jack 2 as shown in Fig. 1, has terminal re 
ceiving sockets 28 and 29 which are of correlative 
diameters for receiving respectively the terminals 
25a and 26a. 
As shown in the drawings, each of the elec 

trodes is provided with an insulating sheath. 3. 
The sheath may be molded or cast directly upon 
the electrode or it may be formed of tubular na 
terial having passages of a diameter for snugly 
embracing the respective electrode. Where it is 
pre-formed and assembled upon the electrode, it 
preferably is of substantial length and suitable 
adhesive is used for insuring non-slipping rela 
tion between the sheath and the electrode. As 
shown in Fig. 1, the passages formed in the disc 
8, for receiving the electrodes are enlarged at 

their lower portions for receiving the upper ends 
of the respective sheaths 39. Within the en 
larged portions of the passages adhesive 3i may 
be employed to insure a secure bond between the 
sheaths and the disc thereby securing the elec 
ides against axial movement relative to the 
SC. 
Where two electrodes are employed for main 

taining the level of a liquid between predeter 
mined limits, the electrodes are of the lengths re 
quired in the particular installation. As shown 
in Fig. 1, the shorter electrode is in contact with 
the upper surface of the liquid shown in the 
tank while the longer electrode extends to a level 
which may be assumed to be the lower level to 
which the liquid may be permitted to fall. The 
conductors 32 and 33 extending from the jack 
27 are connected to suitable knoWn control 
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4. 
means, not herein disclosed, whereby upon the 
fall of the liquid to the level of line 2, a pump 
or valve or the like will be actuated to raise the 
level of the liquid to the upper level 3 where 
upon the contact of the liquid with the shorter 
electrode 25 will arrest inward flow of the fluid 
to the tank. The particular control means re 
ferred to is known and forms no part per Se 
of the present improvenients. 
The electrode assembly above described af 

fords an airtight seal of the opening provided 
in the tank for the electrodes. The aSSerably 
also is sanitary and permits the removal of the 
electrodes, when desired, by the nere removal 
of the clamping member 2 which enables the 
disc and the associated electrodes to be lifted 
from operative position for cleansing, Sterilizing, 
or the like. 
My electrode assembly may be used to especial 

advantage with a circuit for controlling the level 
of a liquid having a relatively low electrical Con 
ductivity, such as milk. That is, in Such a SyS 
ten employing, for example, a double electrodie 
assembly as illustrated in Fig. , the tiny cur 
rent capable of passing through the liquid into 
the electrodes is directed to the ingut Cr con 
trolling portion of the control circuit, the out 
put portion of which, in turn, controls the paS 
sage of a much larger current to a pump motor 
to start the motor when the fiuid level drops 
below the bottom electrode and to stop it. When 
the levei rises to the upper electrode. 

Liquid food products such as milk are not very 
conductive and therefore the control circuit 
must be responsive to current fiOW in the input 
thereof (that is, through the milk to the elec 
trodes) in the order of about /100,000 ampere at 
less than /2 volt. 
Many of these food products foam easily and 

therefore the entire interior of the VeSSel in 
cluding the area around the electrodes is noi'- 
mally covered with a film of somewhat conduc 
tive liquid or foam layer even when the vessel 
is nearly empty. Milk is particularly Subject to 
foarning, especially at the warm pasteurizing 
temperatures encountered in the dairy industry. 
A difficulty which I have found, in Working 

with circuits responsive to such Small currents, 
and with foaming liquids, is that the foam itself 
or the fluid layer around the electrodes result 
ing from the foam is sufficiently conductive So 
that, without an insulating sheath. Such as 30, 
the foam or layer itself would conduct Sufficient 
current between one or both of the two electrodes 
and the grounded housing to cause the control 
circuit to indicate that the vessel is full or nearly 
full when actually it might be nearly empty. I 
have discovered, however, that by fitting each 
electrode with a fiuid-tight insulating sheath, 
I can extend the linear distance between bare 
portions of the electrodes and the vessel so the 
increased electicai path along the foan or fluid 
layer surfaces would have Such a high resistance 
that it would not conduct a current high enough 
to falsely actuate the pump circuit. 
As an illustration of the extreme Sensitivity 

of a control circuit with which my electrode as 
sembly is intended to be used, under some cir 
cumstances a person can cause the circuit to in 
dicate 'ful' and thereby stop the pump merely. 
by placing a hand on one of the electrodes. 
By using the insulating sheathing on at least 

one and preferably on all of the electrodes, I 
have been able to make the control circuit re 
sponsive to very tiny currents, independent of 
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false actuations caused by response to stray cur 
rents conducted by the foam or fluid layer, and 
therefore have made it possible to control maxi 
mum and minimum fluid levels to within /100 
inch. The expedient of employing the sheath 
ing 30 on the electrodes renders the foam layer 
on the internal surfaces ineffective to conduct 
a current sufficient to interfere With proper func 
tioning of the circuit, by causing the bare Sur 
faces of the electrodes to be separated from One 
another by a longer, and therefore more resistant, 
path. The only other alternative would be to 
use an electrode assembly having an imprac 
tically large diameter. It will be apparent that 
the insulating sheaths 30 may be molded as an 
integral part of the disc f8 where desired. 
In Fig. 4, as above stated, a single electrode 

indicated by numeral 33 is shown supported by 
the disc 34. The disc 34 although shown. On a 
smaller scale than the disc 8, in shape and Size 
may correspond to the disc 8 except that it is 
provided with a single molded boss 35 through 
Which the electrode extends rather than tWO 
molded bosses 36 as shown in Fig. 1. The bosses 
mentioned afford longer electrode passages with 
in the disc and therefore provide a firmer 
mounting of the electrodes within the disCS. 

In Fig. 3, three electrodes are shown Sup 
ported by a disc 37 which may correspond in 
shape and size to the disc 8. Where three elec 
trodes are employed they are Spaced preferably 
at 120° of arc although they may be otherwise 
arranged if desired. A three electrode assembly 
is useful in conjunction, for example, with 
liquids which tend to foam. The two longer elec 
trodes 38 and 39 of Fig. 3 may be used in a con 
trol system corresponding to that described above 
in conjunction with electrodes 25 and 26 in Fig. 
i. The shorter electrode 40 may function for 
initiating the operation of a signal System upon 
the rise of foam to the level of the lower end of 
electrode 49 thus Warning an attendant of an 
excess formation of foam in the liquid. Other 
uses of the assembly are within the ambit of 
the invention. 
In Fig. 3, jack terminals 38a, 39a, and 40a 

are shown as being of different diameters for 
use with a jack constructed in accordance with 
the principle of jack 27 for affecting connection 
of the electrodes in proper circuits. 
While certain uses of the assemblies have been 

mentioned, it Will be apparent that other uses 
may be found for the improvements. Variations 
in the particular structure described may also 
be resorted to Within the Spirit of the present 
improvements. 

I claim: 
1. An electrode assembly comprising a base pro 

vided with an axial passage and having exterior 
threads on the upper portion and a lower depend 
ing skirt adapted to be secured within an opening 
in a tank wall, the outer end of said base provid 
ing a seating surface of inverted frusto-conical 
form, an electrode supporting member compris 
ing an electrical insulating disc having a marginal 
wall on the lower side thereof of frusto-conical 
form adapted to seat on and provide self-center 
ing sealing contact With said seating surface of 
said base member and to cooperate with said seat 
ing surface to effect disposal of said disc in a 
plane normal to the axis of said passage, an elec 
trode supported by said disc and extending 
through the same and through the passage of 
said base for contact at the inner end with a fluid 
in the tank and provided with a jack terminal at 
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the outer end, said electrode having an insulating 
sheath secured to the outside thereof in fluid 
tight relationship on the underside of the disc, 
and a cylindrical clamping member having an 
axial passage therethrough and having an in 
ternally threaded lower portion adapted for co 
ction with the exterior threads of said base and 

having a flange at the Outer end extending in 
wardly for engagement with a marginal portion 
of said disc for clamping the same firmly between 
said member and base with the conical Walls of 
the base and disc in sealing contact with the elec 
trode terminal projecting outwardly through said 
ciamping member. 

2. An electrode assembly comprising a cylindri 
cal base provided with an axial passage there 
through and having exterior threads on the upper 
portion and a lower depending portion of reduced 
diameter adapted to be fixed in position within 
an opening in a tank wall, the outer end of said 
base having a seating surface of inverted frusto 
conical form, an electrode supporting member 
comprising an electrical insulating disc having a 
marginal sealing wall on the lower side thereof 
of frusto-conical form adapted to seat upon said 
seating surface of said base, a cylindrical clamp 
ing member having an axial passage through the 
same and provided with internal threads in the 
lower portion for coaction with the external 
threads of said base and provided with an in 
Wardly directed upper flange adapted to engage 
an upper marginal portion of said disc for clamp 
ing the same in centered relation upon said base 
with the respective seating walls thereof in seal 
ing contact, and a rod-shaped electrode secured 
to said disc and extending through the same and 
through the passages of said base and clamping 
member and provided at the outer end with a 
jack terminal for enabling the electrode to be con 
nected into an electrical circuit, said electrode 
having a fluid-tight insulating sheath extending 
therealong on the underside of said disc for a dis 
tance from the latter. 

3. An assembly for supporting a rod-shaped 
electrode comprising an insulating disc provided 
with a boss formed on the upper surface thereof 
and an electrode receiving passage extending 
through Said disc and boss, the portion of the 
passage in the disc being of greater diameter than 
the portion extending through said boss, a rod 
like electrode extending through said passage and 
provided with an insulating sheath adhered to 
the outside thereof and secured at the upper end 
in Said enlarged portion of said passage for re 
taining the electrode in fixed position with respect 
to Said disc and for preventing the leakage of 
fluid upward along said electrode, the upper end 
of the electrode above said disc constituting a 
jack terminal whereby the electrode is readily 
connectable in an electrical circuit, a tubular base 
member adapted to be secured in an opening in 
a tank Wall and having an outer edge upon which 
a lower peripheral portion of said disc is adapted 
to Seat, and a clamping member arranged for 
coaction with said base for engaging an upper 
peripheral portion of said disc for clamping the 
disc against Said outer edge of said tubular base 
to Seal the passage thereof and to support the 
electrode in fixed position. 

4. An electrode assembly comprising a tubular 
base having exterior threads on the upper portion 
thereof and adapted for insertion at the lower end 
in an Opening of a receptacle for securement 
therein, the outer edge of said base being of in 
verted frusto-conical form, an electrical insulat 
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ing disc provided with a lower peripheral Surface 
mating said outer edge of Said base and providing 
self-centering sealing contact with said edge, a 
plurality of rod shaped electrodes extending in 
axial directions through said disc and being 
spaced radially in Wardly of said nating Surface 
and spaced also from contact with the interior 
wall of said tubular base, each of said electrodes 
having an individual insulating sheath extend 
ing therealong in fluid-tight 'elationship for a 
distance from the underside of said disc, Said disc 
being rabbeted at the outer edge to provide a 
clamp. engaging ledge, and a tubular clamp men 
ber having internal threads in the lower portion 
for coaction with the external threads of said 
base and an inwardly extending annular shoulder 
at the outer end of an internal diameter for en 
gagement with said ledge of said disc for press 
ing said mating surfaces of said disc and base into 
cooperative sealing contact and maintaining Said 
electrodes in fixed relation within the assembly. 

GEORGE W. CALABERESE. 
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