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ELECTROSTATIC WATER TREATMENT APPARATUS (71)   We, PROGRESSIVE  EQUIPMENT
dielectric coating for preventing leakage of CORP., A corporation duly
organised under  water, a passageway leading to the atmos- the laws of the
State of Pennsylvania,  phere from the dry side of the 0-ring, and United
States of America, of 413 East 9th  means for holding the cap on said elec-
5 Street, P.O. Box 9002, Erie, Pennsylvania  trode.
50 16504, United  States of America, do    In the drawings Fig. 1 is an
elevation of hereby declare the invention, for which we  a preferred form
of water treatment unit; pray that a patent may be granted to us,  Fig. 2
is a top plan view; Fig. 3 is an en- and the method by which it is to be
per-  larged section through the end cap sealing 10 formed, to be
particularly described in and  the lower end of the charging electrode; 55
by the following statement:-          Fig. 4 is an enlarged section through
the This invention is intended to simplify the  top end cap and the seal
between the cap construction and increase the reliability of  and the upper
end of the charging elec- operation of electrostatic water treating ap-
trode; Fig. 5 is a setion through a pipe 15 paratus by an improved
structure for sup-  and one end of a charging electrode; Fig. 6 60 porting
the charging electrode and for pre-  is a plan view of the spider
supporting the venting injury to the dielectric coating dur-  end of the
electrode shown in Fig. 5; Fig. ing assembly or disassembly for inspection
7 is a section through the other end of the and repair. In one form a water
pipe may  Fig. 5 electrode and Fig. 8 is a plan view 20 serve the function
of the shell through  of the spider for centering the end of the 65 which
the water to be treated is conducted  electrode shown in Fig. 7. into
contact with the charging electrode.  In a preferred form of apparatus for
the According to this invention, there  is  electrostatic water treatment a
hollow elec- provided an electrostatic water treatment  trode 1 having an
insulating coating 2 on 25 apparatus comprising a cylindrical shell ad-
its outer surface is positively charged by a 70 apted to hold water under
pressure and  high positive voltage (e.g. 1,000 to 12,000 having a.
coupling at one end secured to  volts) The electrode is at the center of an
the shell, an electrode extending into the  externally grounded metal shell
3, and the shell from said coupling and forming with  water to be treated
enters through a fitting 30 said shell an annular passageway through  4 and
leaves through a fitting 4a. While 75 which the water. is adapted to flow,
a  the annular stream of water flows past the dielectric coating on the
exterior of the  electrode the positive charge on the elec- electrode
adapted to insulate the electrode  trode attracts free electrons from the
water from' the water  means for centering said  and minerals and causes
electron collisions 35 one end of the electrode in the coupling,  with
mineral and  biological materials 80 *  means on the other end of the
electrode  which settle out and may be periodically slidably engaging the
shell for centering the  flushed down a drain. other end of the electrode
in the shell, an    The lower end of the tubular electrode 1 end cap on one
end of the electrode, said  is closed by a water tight end cap 5 shown 40
end cap having walls telescoped over the  in larger scale in Fig. 3, having
cylindrical 85 dielectric coating on said one' end of the  side walls 6
telescoped over the lower end electrode, an O-ring groove in said walls, of
the tube. On the interior of the cylin- an O-ring in said groove having one
side  drical side walls is an annular groove 7 for subject to water
pressure for compressing  an O-ring 8 or other self energizing seal 45 the
0-ring against the groove and the  which excludes water from the interior
of 90  
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2 the electrode and keeps it dry. At the  the electrode and having an
internal groove upper end of the cap are projections 9  7a for an O-ring
providing a water tight which bear on the inner surface of the  seal to the
outer surface of the electrode. shell 3 and positively center the electrode
Spacing rods 9a center the electrode within 5 within the shell. When the
apparatus has a  the pipe so as to maintain a uniform elec- 70 larger
diameter, and a greater clearance is  trostatic field between the.
electrode and provided between the electrode and the  the pipe.. At the
other end of the pipe shell- projections 9 may be extended or  (Figs. 5 and
6) is a liquid tight end cap Sb other spacing meansadded so the electrode
having side walls 6b telescoped over the 10 is maintained in a central
position. This is  outer surface of the pipe'.and provided 75 important to
avoid damage to the dielectric  with an internal groove 7b for an 0-ring
coating 2 by scratching or scraping against  which provides a positive
water tight seal metal surfaces during insertion or removal  to the outer
surface of the electrode. The of the electrode for inspection and re-  cap
5b is centered by a spider 16 having .15 placement or. repair.  ..     .
spokes 17 fixed at the inner end to the cap 80 Since the interior of the
electrode is dry  5b and at the outer end to a sealing ring and  vented to
the atmosphere the water  18 clamped between the pipe flanges 19 for
pressure acting on the end cap would blow   connecting adjacent sections of
pipe. In the end cap off the lower end of the elec-  one. of the spokes of
the spider is a hollow 20 trode unless some restraint were provided.  metal
tube 20 opened at its inner end to 85 In the structure of Fig. 1, this
restraint is  the dry side 5b of the cap 5b and at its outer provided by a
cover 10. permanently wel-  end to the atmosphere. The tube 20 also ded to
the lower end of the shell 3  on  vents thedry side of  O-ring in groove 7a
which the end cap 5 rests.                to the atmosphere. This hollow
tube 20 25   At the upper end of the electrode is a  provides a conduit for
a wire 21 connecting 90 liquid tight cap 11 having cylindrical side  a high
positive voltage D.C to the elec- walls 12 telescoped over the upper end of
trode the electrode. The side walls 12 have an    End thrust due to water
pressure on the internal groove 13 for an O-ring 8a or   caps  5a and 5b is
taken by wire rods 22 30 other style of pressure energizing seal  connected
between the outer ends of the 95 which positively seals  water from  the
in-  spacing members  9a and. 17. These rods or terior of the electrode At
the center of the  cables are close to the inner surface of the cap is
opening 14 which vents the interior  pipe and have minimal effect upon the
of the electrode to atmosphere and also  electrostatic field acting of the
water. 35 provides an opening for electrically con-    WHAT WE CLAIM IS:-
100 necting the charging voltage to the elec-    1. An electrostatic water
treatment ap- trode. The upper or dry side of O-ring 8a  paratus comprising
a cylindrical shell ad- is also vented through opening 14. The top  apted
to hold water under pressure and cap 11 is secured to the upper end of the
having a coupling at one end secured to 40 shell 3  by a standard coupling
15 which is  the shell, an electrode extending into the 105 avaiable at
ASME certified pressure rat-  shell from said coupling and forming with
ings required by the pressure of the water  said shell anannular passageway
through being treated. The end thrust from water  which the water is
adapted to flow, a pressure on the top cap 11 is transferred to  dielectric
coating on the exterior of the 45 the coupling 15 and from the coupling to
electrode adapted to insulate the. electrode 110 the shell 3.
from the water, means for centering said The structure eliminates the need
for  one end of the electrode in the coupling, special closures and easily
meets pressure  means on the other end of the electrode vessel code
requirements. The bottom end  slidably engaging the shell for centering the
50 cap 5 can be assembled on the electrode  other end of the electrode in
the shell, an 115 outside the shell where the assembly can  end cap on  one
end of the electrode, said be  watched and checked. Insertion of the  end
cap having walls telescoped over the electrode and end cap assembly into
the  dielectric coating on said one end of the 



shell does not result in scratching of the  electrode, an O-ring groove in
said walls, 55 dielectric coating due to the centering ef-  an O-ring in
said groove having one side 120 fect of the end cap.    - -
subject to water pressure for compressing In Figs. 5 through 8 is shown
water  the 0-ring against the groove and the treatment apparatus which can
be inserted  dielectric coating for preventing leakage of in existing
piping which functions as a  water, a passageway leading to the atmos- 60
shell for conducting the water to be treated  phere from the dry side of
the O-ring, and 125 over the charging electrode. This structure  means for
holding the cap on said elec- uses a hollow electrode 1a 'with the dielect-
trode. ric coating 2a. One end (Fig. 7) of the elec-    2. The apparatus of
claim 1 in which trode is closed by a liquid tight cap 5a  the centering
means is a spider. 65 having cylindrical walls 6a telescoped over    3. The
apparatus of claim  I in which 130    2
1 525 901                              2 the electrode and keeps it dry. At
the  the electrode and having an internal groove upper end of the cap are
projections 9  7a for an O-ring providing a water tight which bear on the
inner surface of the  seal to the outer surface of the electrode. shell 3
and positively center the electrode  Spacing rods 9a center the electrode
within 5  within the shell. When the apparatus has a  the pipe so as to
maintain a uniform elec- 70 larger diameter, and a greater clearance is
trostatic field between the electrode and provided between the electrode
and the  the pipe. At the other end of the pipe shell projections 9 may be
extended or  (Figs. 5 and 6) is a liquid tight end cap 5b other spacing
means added so the electrode  having side walls 6b telescoped over the 10
is maintained in a central position. This is  outer surface of the pipe and
provided 75 important to avoid damage to the dielectric  with an internal
groove 7b for an O-ring coating 2 by scratching or scraping against  which
provides a positive water tight seal metal surfaces during insertion or
removal  to the outer surface of the electrode. The of  the electrode for
inspection and re-  cap 5b is centered by a spider 16 having 15 placement
or repair.                     spokes 17 fixed at the inner end to the cap
80 Since the interior of the electrode is dry  5b and at the outer end to a
sealing ring and vented to the atmosphere the water  18 clamped between the
pipe flanges 19 for pressure acting on the end cap would blow   connecting
adjacent sections of pipe. In the end cap off the lower end of the elec-
one of the spokes of the spider is a hollow 20 trode unless some restraint
were provided metal tube 20  opened at its inner end to 85 In the structure
of 'Fig. 1, this restraint is  the dry side of the cap 5b and at its outer
provided by a cover 10, permanently wel-  end to the atmosphere. The tube
20 also ded to the lower end of the shell 3 on  vents the dry side of
O-ring in groove 7a which the end cap 5 rests.              to the
atmosphere. This hollow tube 20. 25   At the upper end of the electrode is
a  provides a conduit for a wire 21 connecting 90 liquid tight cap 11
having cylindrical side  a high positive voltage D.C. to the elec- walls 12
telescoped over the upper end of  trode. the electrode. The side walls 12
have an    End thrust due to water pressure on the internal groove 13 for
an O-ring 8a or  caps 5a and 5b is taken by wire rods 22 30 other style of
pressure energizing seal  connected between the outer ends of the 95 which
positively seals water from the in-  spacing members 9a and 17. These rods
or terior of the electrode. At the center of the  cables are close to the
inner surface of the cap is opening 14 which vents the interior  pipe and
have minimal effect upon the of the electrode  to atmosphere and also
electrostatic field acting of the water. 35 provides an opening. for
electrically con-    WHAT WE CLAIM IS:-                100 necting the
charging voltage to the elec-   1; An electrostatic water treatment ap-
trode. The upper or dry side of O-ring 8a   paratus comprising a
cylindrical shell ad- is also vented through opening 14. The top  apted to
hold water under pressure and cap 11 is secured to the upper end of the
having a coupling at one end secured to 40 shell 3 by a standard coupling
15 which is  the shell, an electrode extending into the 105 



available at ASME certified pressure rat-  shell from said coupling and
forming with ings required by the pressure. of the water  said shell an
annular passageway through being treated. The end thrust from water  which
the water is adapted to flow, a pressure on the top cap 11 is transferred
to  dielectric coating on the exterior of the 45 the coupling 15 and from
the. coupling to  electrode adapted to insulate the. electrode 110 the
shell 3.                             from the water, means for centering
said The structure eliminates the need for  one end of the electrode in the
coupling, special closures and easily meets pressure  means on the other
end of the electrode vessel code requirements. The bottom end  slidably
engaging the shell for centering the 50 cap .5 can be assembled on the
electrode  other end of the electrode in the shell, an 115 outside the
shell where the assembly can  end cap on one end of the electrode, said be
watched and checked. Insertion of the  end cap having walls telescoped over
the electrode and end cap assembly into the  dielectric coating on said one
end of the shell does not result in scratching of the  electrode, an O-ring
groove in said walls, 55 dielectric coating due to the centering ef-  an
O-ring in said groove having one side 120 fect of the end cap.
subject to water pressure for compressing In Figs. 5 through 8 is shown
water  the O-ring against the groove and the treatment apparatus which can
be inserted  dielectric coating for preventing leakage of in existing
piping which functions as a  water, a passageway leading to the atmos- 60
shell for conducting the water to be treated  phere from the dry side of
the O-ring, and 125 over the charging electrode. This structure  means for
holding the cap on said elec- uses a hollow electrode 1a with the dielect-
trode. ric coating 2a. One end (Fig. 7) of the elec-   2. The apparatus of
claim 1 in which trode is closed by a liquid tight cap 5a  the centering
means is a spider. 65 having cylindrical walls 6a telescoped over    3. The
apparatus of claim  1 in which 130    3                 1 525 901
3 the shell is a section of pipe in a water  through a shell in an annular
stream over 20 line, and the coupling connects adjacent  the electrode and
the end cap has centering sections of pipe.                        means
bearing on the shell. 4. The apparatus of claim 3 in which    9. The
apparatus of claim 8 in which 5 one end of the electrode is anchored to the
the means for holding the end cap on said coupling.
electrode comprises a cover fixed to the 25 5. The apparatus of claim 3 in
which  shell and in thrust relation to the end cap. the coupling is flanges
on said adjacent    10. The apparatus of claim 7 in which sections of pipe
and said end cap is at the  the means for taking end thrust comprises 10
center of a spider sandwiched between the  tension means tying the end caps
together. flanges of said  adjacent sections.        11. The apparatus of
claim 7 in which 30 6. The apparatus of claim 1 in which  the passageway to
the atmosphere com- the electrode is hollow.                 prises a tube
leading to one of the end 7. The apparatus of claim 6 in which  caps. 15
leakage into both ends of the electrode is   12. An electrostatic water
treatment ap- prevented by an end cap and 0-ring seal paratus substantially
as hereinbefore de- 35 as defined in claim 1.                   scribed
with reference to the accompanying 8. The apparatus of claim 6 in which
drawings. the water to be treated is adapted to flow         MARKS & CLERK
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