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1

This invention relates to an electrolytic water
correction device, and more particularly to a self-
energizing electrolytic device for use in water
boilers for reducing or eliminating the fqrmatxon
of a hard seale on the boiler surfaces,

The present application is a continuation-in-
part of my application entitled Self-energizing
electrolytic water correction devices,” Serial No.
618,114, filed September 24, 1945. There is de-
scribed in that application a device comprising
bars constituting the anodes and formed of a
negative metal or alloy, and clamps for said bars
comprising saddle blocks, face plates and tie bolts,
all formed of g positive element or having a posi-
tive element outer surface and constituting the
cathode of the galvanic cell. In a modifieation
of the invention described in the earlier appli-
cation, the anode bars are partially sheathed in
copper jackets that tightly fit a substantial inter-
mediate portion of the bars to leave the ends
thereof exposed.

The function of such sheaths, or jackets, is
to provide adequate continuous electrieal contact
between the anode cartridge, or bar, and the
cathode during the entire life of the cartridge; te
prevent chunks of solid cartridge metal from
falling into the boiler due to decompesition dur-
ing use; and to facilitate the remeval of the ex-
pended cartridge and the reuse of the ecathode
clamp assembly without necessitating difficult
cleaning operations on the surfaces of the clamp
assembly that would nermally contact the eath-
ode cartridges except for such sheaths, or jackets,
While performing the foregoing functions satis-
factorily, the construction shown in my earlier
application neverthelsess had some drawbaeks
when used under certain boiler eonditions. For
instance, at boiler pressures of less than around
100 pounds per square inch, the area of the anede
cartridge initially exposed beyond the ends of
the sheathing is so small that decomposition of
the metal of the anode does not take place rap~
idly enough to produce effective concentration of
the anode metal ions in the boiler. At higher
boiler pressures, this difficulty is avoided because
the rapid expansion of the cartridge brought
about by its decomposition during use splits the
sheath back from each end to a poeint where fur-
ther expansion of the eartridge is prevented on

account of the pressure there exerted by the

clamping blocks. Such splitting of the sheath
jncreases the amount of anode surface exposed
to the eleetrolytic action of the water of the hailer,
Furthermore, after the sheath has been split in
this way, the ends of the sheath themselves be-
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2
come cathode surfaces closely opposed to the
cartridge surface, thereby producing a rela.tively
heavy current flow aqver the additionally exposed
area, with consequent rapid decomposition of the -
cartndge

I have found that in the case of the sheathed
cartridge constructlon of my earlier apphca.tmn
there are several condltlons which, if present
may render devices oi t,hat con.structmn meﬁec-
tive to prevent the formation of a hard scale on
b01}er surfaces. These conditions include an op~
erating boiler pressure of be]ow 100 pounds per
square inch, l,l_nusua,l,ly low cqnce_ntratlons of dis-
solved salts (electrolyte) in the boiler water, and
the presence of specific substances that deposit
on the unit and insulate before sufficient action
has oecurred to bring about the precipitation of
such substances as a sludge. An example of this
latter is a water containing 100 grams per gallon
or over of magnesium sulfate (MgSOs) and 10
grams per gallon or over of SiO2 present as so-
dium silicate, plus sufficient acid forming com-
pounds to give a pH of about 5. Such a water
causes a deposition of an insulating coating over
the unit that prevents the desired electrelytic
action.

The electrolytic water ecorrection device of my
present invention is so designed and constructed
as to be capable of effective operation right from
the start when used in boilers operating at pres-
sures either above or helow about 100 pounds per
square inch, although at very much higher boiler
pressures the present device has no substantial
advantages over the device of my earlier appli-
eation. By virtue of the construction of my pres-
ent device, the area of metal-to-metal between
the anode and cathode contacting surfaces is that
necessary for proper operation; the area of ex-
posed cartridge in contact with the cathode is
that necessary for proper operation; there is a
sufficient total exposed cartridge area for effective
action; and there is a sufficient area of cathede
surface closely opposed but not in contact with
the exposed anode surface to assist in the initial
activation of the cartridge and increase the ef-
ficiency of the galvanic action set up. These can-
ditions are satisfied regardless of whether or not
expansion of the cartridge oceurs, as explained
above in the case of the device of'my earlier
application.

The manner in which these objects are accom=
plished will hereinafter he described in greater
detail. Briefly, the unit of my present invention
includes a long bottom sheath running almost to
the full length of the cartridge and in surface
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contact therewith and an upper sheath of similar
length but having a considerable intermediate
portion offset to lie in parallel, closely spaced
relationship to the corresponding surface of the
cartridge. The contact areas at the ends of the
upper offset sheath and the corresponding areas
of the lower sheath are tightfly clamped between
clamping bloeks, to which pressure is applied by
means of tie bolts.  The closely spaced sheath

area of the upper sheath functions immediately i
upon immersion of the unit in the boiler water

as a closely opposed cathode area over an addi-

tional exposed cartridge area, thus initiating =

activation of the cartridge right from the start.

Even if the expansion of the cartridge.in use de--

stroys all direct contact between the cathode

sheaths and the cartridge except that held in

pressure contact by the clamping blocks, there is

4
tion to provide a self-energizing electrolytic water .
correction device in which the anode mefal is
enclosed in sheaths of a cathode metal, so ar-
ranged and constructed as to prevent the separa-

: tion of portions of the anode metal while at

the same time initially exposing a sufficient area
of the anode metal to render the unit self-acti-
vating from the start of its operation, even where
‘boiler pressures lower than 100 pounds per square

» inch are ‘employed.

- Other and further 1mportant objects of this

_7'mvent10n will be apparent from the disclosures
~in the specification and the accompanying draw-

-ings.

- On the drawings:
Pigure 1 is a top plan view of a unit assembly

- embodying the principles of my invention.

sufficient contact area .maintained at the poinis™

of pressure exerted by the clamping blocks to
give satisfactory and effective operation. :
The closely opposed, but not contacting, cath-
ode surface provided by the offset portions of the
upper sheath insures that my present -unit will
function perfectly under boiler operating pres-
sures and at concentrations of dissolved salts in
the boiler water that are too low to activate a unit
such as that described in my earlier filed appli-

20

cation.  Furthermore, since the present unit be-

comes immediately activated upon immersion and

heating, the decomposition products that form
will be initially dispersed rapidly enough to pre--

cipitate certain hardness salts before-these. salts
can insulate and render the unit inactive.  The
design of my present unit is such that almost the
entire exposed cartridge surface is active, thereby
reducing to a negligible quantity the danger of
a large ‘chunk being decomposed locally and
dropping into the boiler: In the event that the
center of the cartridge were in a particular in-
stallation to become separated as a.solid block,

such block would still be supported by the lower

sheath and could not fall into the b01ler to cause
damage.

- From the standpoint of providing for ease of
removal of expended cartridges and eliminating
the necessity for cleaning the clamping. blocks,
the sheaths of my present unit operate in ex-
actly the same manner as those deseribed in my
pending application. -The purpose of the present
invention is to provide a construction that does
not. depend upon cartridge expansion to bring
the unit to its full efficiency and that will operate
in systems where, for any of the various reasons
outlined above, proper expansion of the car-
tridges in. the construction of my earlier unit
would- not occur sufficiently rapidly to activate
the unit. )

It is therefore an important object of this in-
vention to provide an electrolytic water correc-
tion device of improved construction, capable of
operating efficiently in steam boilers and hot
watér boilers where boiler pressures of under about
100 - pounds per square inch and correspondmg
temperatures are employed.

It is a further important object of this inven-
tion to provide -an electrolytic water -correction

device of such construction and so arranged as to:

make the operation of the device independent of
the extent of expansion of the anode metal dur-
ing operation, whereby the device is. self-ener-
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gizing under conditions as to pressure and. tem=-

perature that result in httle or no expansion of

the metal of the anode..-

It 1s ‘a’ further 1mportant object of this 1nven-
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Figure 2 is a side elevational view of the same.

Figure 3 is a sectional view taken substantially
along the line III—III of Figure 2.

Figure 4 is an isometric, exploded elevational
view -of the cartridge and sheath structures of
my invention.

As shown on the drawings:

The reference numeral {0 indicates generally
the self-energizing electrolytic’ water correction
unit ‘embodying the principles of my invention.
Said unit comprises & pair of side plates (i and
i2-that are adapted to be held together by means
of tie bolts 13 having their head ends received
in counter sunk recesses {4 in the side plate 1
and  having. their - threaded "ends. 15 extending
freely through the side plate 12 for receiving nuts
16, - As illustrated, there are four such- tie bolts
{3, but it will ‘be understood that a larger or
smaller number of  tie“bolts may be employed
depending ‘upon the size  of the:unit.

Each of the end plates. (1. and 12 may sultably
be made of a copper or copper alloy casting, and -
then silver plated. Preferably, the surface of the
end plates, or frame, including that of the tie
bolts: 13 is provided by a metal or alloy at least
as electropositive as copper, but a ferrous founda- .
tion metal may be used and the ferrous foundation

. metal then copper or silver plated. Each of the

end plates 11 and {2 is provided with apertured
ears, such as the ears 11, 171a, and 18, 18a, respec-
tively, the apertures (8 of which are aligned for
receiving a ‘member (not shown) for securing the
unit to boiler tubes, or other part of a boiler.. :

As best illustrated in Figures 1 and 3, the end
plates i and- 2 are formed with  inwardly
directed, opposed core supporting abutments 20
and 21 of identical construction. ~The abutment
20 is provided with-inclined-surfaces 22 and 22a
Iying at 90° to each other and interrupted at their
line of convergence by a slot 238 passing completely -
through the abutment 20. The abutment 2{ is
similarly provided with inclined plane surfaces
24 and 24a and a through slot 25,

A pair of clamping members 26 and 27T are
mounted in-back-to-back relationship upon the
tie .bolts 13 for cooperation- with the clamping
abutments 21 ahd 20 of the end plates 12 and i
Each of said clamping members 27 and 28 may be -
formed of.a cast. copper metal, -or copper alloy,; .
and then silver plated, the same as the end plates
11 and 12, The clamping members 2T and 28 are
provided with slotted ends 29 and 30, respectively, -
for mounting upon the tie bolts.18 for adjustable -

positioning thereon. The  clamping member 21. -

has an abutment 3f, which when the unit is as~ .
sembled, liés in opposed relationship to the abitt-
ment 21 and has inclined plane surfaces 32.and.
32a lying at:right angles:to each other and paral-
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lel, respectively, to the surfaces 24g and 28, A
slot 33 is provided at the line of convergence of
the surfaces 32 and 32¢c.

Similarly, the clamping member 28 is provided
with an abutment 34 adapted to be positioned in
opposed relationship to the abutment 28 and
provided with inclined plane surfaces 35 and 35a
Iying at right angles to each other and parallel,
respectively, to the plane surfaces 22 and 22a¢. A
slot 36 extends along the line of convergence of
the inclined surfaces 35 and 38a.

The frame comprising the end plates {i and {2,
clamping members 21 and 28, and tie bolts 13
and nuts {6 serve as a clamping assembly for
sheathed anodes 37 and 38. Asillustrated, each of
said anodes comprises an elongated bar of square
or rectangular cross section. and may be formed
of zine; aluminum or magnesium, or any suitable
alloy of any of these metals that is at least as
electronegative as zinc itself. Preferably, each
of the bars or cartridges is formed of zinc pro-
duced either by a rolling or extrusion process and
of comparatively high density.

Referring to the bar, or cartridge, 87 :illus-
trated in Figure 4, it will be seen that there are
provided a pair of sheaths, comprising a lower
sheath 39 and an upper sheath 46, each of a length
slightly less than the length of the bar 31 to
leave the ends thereof exposed as at 3Ta and 37b.
The lower sheath 39 may be suitably be formed
of annealed bronze or shim stock, bent to a right
angular form to fit convergent faces of the bar
37 to lie in close contact therewith The upper
sheath 46 may likewise be formed of annealed
bronze, or other suitable posifive metal or alloy,
bent to conform at its ends, as at 40a and 4Cb,
to the corresponding adjacent surfaces of the
bar 37, but provided with an outwardly expanded
and slotted intermediate portion 4i. Said ex-
panded intermediate portion 44 comprises offset
lengths 4l and Aib, which lie parallel to and
closely spaced from the corresponding surfaces
of the bar 87 and that are themselves spaced
along their adjacent edges to provide a slot A2,
The offset intermediate portions 4fa and 41b thus
establish upwardly extending passages 43 and 44
(Fig, 3) opening upwardly through the slot 42.
The contsruction of the sheaths for the cartridge
38 is identical and therefore need not be further
described

In assembling the unit, the sheathed cartridge,
or electrode, 38, is first placed in position to lie
against the inclined plane faces of the abutment
20, and then the clamping member 28 is slipped
into position with the inclined faces of the abut-
ment 384 pressing against the sheather electrode.
Next, the clamping member 27 is positioned in
back-to-back relationship to the clamping mem-
ber 28, the sheathed electrode 37 is positioned in
place against the inclined faces of the abutment
31, and the end plate 12 threaded over the ends
of the tie bolts 13. The nuts 16 are next threaded
home on the threaded projected ends of the tie
bolts 13 to hold the unit in tightly assembled rela-
tionship, with the conforming end portions of the
sheaths in pressure contact with the bars, or
cartridges 31 and 88. A quite considerable pres-
sure is set up by tightening the nuts 16. Owing
to the rather massive construction of the abut-
ments 21, 31, 38 and 29, a very considerable pres-
sure can be exerted to hold the sheathed ends of
the electrodes in good electrical contact despite
any tendency of the boiler water to corrode and
insulate the contacting surfaces.

Tn use, the unit is mounted upon the boiler’
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tubes, or in any other suitable position within
the boiler, fully submerged in the water of the
boiler. Since the unit is preferably placed in
the boiler as shown in the drawings, the interme-
diate spaced portions of the upper sheaths 40
provide upwardly extending passages 43 and 44
converging in the upper slot 42 for both water
and steam, thereby exposing a larger area of
the electrodes to.the electrolytic action of the
boiler water. The lower sheaths 38 serve to de-
flect the rising bubbles of steam to either side,
so that the upper surfaces of the: electrodes are
exposed to hot water only. A major portion,
therefore, of the electrolytic activity of the unit
is due to the exposed upper surfaces of the elec-
trodes and the closely spaced relationship of the
offset sheathed portions 4la and 41b. Since the
sheaths are made of bronze or other positive
metal, or alloy, they form a part of the total
cathode, along with the end plates §l and 2,
clamping members 2T and 28 and tie bolts 13.

The end plates [l and 12 are apertured, as at
45 (Fig. 2) to insure a relatively free flow of
water through the unit. The slots 23 and 25 and
23 and 36, also serve to reduce:the amount of
resistance to the passage of water through and
over the assembly. It will be noted that the
corner edges, as at 46 and 471 (Fig. 3), of the
electrodes 37 and 38 are exposed in the slots or
grooves 25, 33, and 23, 36, so as to insure the
activity of the electrodes at those additional areas.
The result is that the area of the anode electrode
exposed to the action of the electrolyte can be
sufficiently large without the necessity of expos-
ing large end areas, thereby obviating the neces-
sity of exposing large end areas with the accom-
panying danger of the ends being eaten away and
dropping off into the boiler. The construction of
the unit illustrated insures efficient operation of
the unit from the start, regardless of whether ex-
pansion of the anode element occurs, or not. The
unit will therefore operate at pressures and/or
concentrations too low to activate a unit such as
described in my copending application, above
referred to.

I claim as my invention:

1. An electrolytic water correction device for
use in water boilers, comprising a bar of rectan-
gular cross-section formed of a negative metal,
a two-part sheath of a positive metal, each part
enclosing a pair of adjoining sides of said bar, one
of said sheath parts conforming to and in sur-
face contact with a substantial intermediate por-
tion of said bar and the other of said sheath parts
having end portions conforming to and in surface
contact with said bar adjacent the ends thereof
and having offset portions intermediate said end
portions spaced from and parallel to correspond-
ing intermediate bar surfaces, both of said sheath
parts terminating short of the ends of said bar to
expose the ends thereof to electrolytic action, and
clamping means holding contacting portions of
said sheath parts and bar in a pressure contact
relationship.

9. An electrolytic water correction device for use
in water boilers, comprising a bar of rectangular
cross-section formed of a negative metal, a two-
part sheath of relatively thin metal sheet formed
of a positive metal, one part conformingly fitting
against a substantial intermediate length of said
bar to enclose two adjoining sides thereof, the
second part having end portions conformingly
fitting said bar enclosing the other two adjoining
sides of said bar but offset intermediate said end
portions to lie in parallel, closely spaced relation-
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shipr to: corresponding intermediate portions - of
said same:two bar sides, said paraliel offset sheath
portions: and: intermediate: bar. surfaces provid-
ing:elongated: passages: therebetween:- for water,
and:clanips having :seating:faces -bearing against
the:outer: surfaces of said:sheath parts to urge
conforming portions.of said-sheath parts and said
bar:into tight-surface engagement.

3. An: electrolytic. water correction device for
use i steaim boilers, comprising-an elongated. bar
of:rectangular cross-section:formed of a negative
metal and adapted: to be:positioned horizontally
in~the-water.of:a boiler, a:two-part sheath of rela-
tively:.thin metal sheet.formed of a positive.metal,
one:part conforming to.and fitting against a.sub-
stantial intermediatelength of said barto.enclose
two adjacent lower-sides thereof, the second: part
having: end: portions: conforming. to-and: fitting
againstitwo: adjacent upper-sides of said-bar but
offset from said:upper-two sides intermediate said
endiportions. to.lie in parallel closely-spaced:rela-
tionship:to.the intermediate portion of-said-same
upper;two. sides; .the-space defined by said offset
portion:and said:bar surfaces providing. elongated

~water-and steam. passages,.and clamping means
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for holding fitting; portions: of: said-sheath. parf:s
and bar in a- pressure contact.relationship; said
means including clamping - elements. having V-
shaped seating:faces adapted to-be-seated against '
sides:of-said bar-adjacent. each-end;thereof .and
bearing against- each: of: said: sheath parts-to
maintain the.sheath:parts in-position: on said bar,
and: bolt:. means:.connecting: said. clamping- ele=
ments to mamtam :said elements:in. position;:
EDGAR: M.. BUTLER
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