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To all whom it may concern.: _

Be it known that I, HAMPTON WOoOoDS, a citi-
zen of the United States, residing at Chicago,
in the county of Cook and State of Illinois,
have invented- certain new and useful Im.

provementsin Water-Purifiers; and I do here- |

by declare the following to be a full, clear, and
exact deseription of theinvention, such as will
enable others skilled in the art to which it ap-
pertains to make and use the same,
being had tothe accompanying drawings, and
to letters of reference marked thereon, which
form a part of this specification.

1T'he present invention relates to the purifi-
cation of water for steam boilers by electric
or electrolytic action, for the purpose of pre-
venting the formation of seale in the boiler,
and the object of the invention is to produce
an improved purifier for feed-water for steam
boilers which shall be self contained, positive
and uniform in its action and notliable to be

injured in the hands of inexperienced boiler

attendants. I have never seen correctly
stated the action of an electrical or galvanic
feed-water purifier, and a brief explanation
thereof, according to my theory, may not be
out of place. I

While the general principle or a,ct_ioi_l'cif
compounds or purgersinjected with
feed-water into the boiler has been known,

there hasbeen a mystery surrounding the per-

formance of the same duty, 7. e., the non-scal-

ing of the boiler, by electrolytic action.
The most common impurities of water are

sediment, organic matter, Si0,, Fe,0,, Ca0,

MgO, CO,, SO,, Cl, NH,, (the latter four free
apd in combination;) KO, NaO,NO, and NO,,
as well as other elements of more or less impor-
tance. These on their evolution and deposi-
tion, from the boiler of the water and its evap-
oration, form sediments and seales of varying

composition, which adhere tenaciously to the

sheets of boilers, not only impairing the same,
but causing much loss in efficiency. Itismy
present intention to show that the electro-
lytic action of such devices as mine accom-
plishes results of very much the same charac-
ter, and introduces similar elements to those
of well known purgers, most of which are caus-
tics and alkalies. The electrolysis of NaCl in
solution (and as such it is found in most wa-
ters) gives us factors Naand Cl. The Na de-

reference.

plastic paste.

composes the water, sets free H; and NaOH
(caustic soda) remains in solution. Thus it is
seen that I have manufactured, by this pro-
cess a well known chemical purger. The lib-
erated Cl acts variously upon the water, in-
asmuch as someof it mayremain free, or com-
bine with the hydrogen and form HCL, or with

the impurities to form chloride compounds.

In the same manner we may study the reac-
tions of the others, for instance CaCO,.
CaCO;+-(2HCI + Aq) =(Cacl, + H,0 +Aq) +-
CO,; CaCl, 4 electrolysis = Ca-}-Cl,.
2H,0=C0a(OH)2-}-H,, which is soluble in wa-
ter.
milk of lime, and with less water it forms a
Calcic hydrate has many of
the properties of caustic alkalies. ) Iea,
tions of Mg are as arule closely allied to those
of Ca, and while the hydrate is but slightly
soluble in H,O it is yet sufficiently so to give a
distinet alkalinereaction. CaSO,and MgSO,
are readily disassociated, and in the presence
of zinc tend to form sulphate of the latter.
The strength of the electrolytic action gener-
ated is of course dependent upon the existing

electrolyte, and while under favorable cir-

cumstances the above reactions oceur, it can
not be sweepingly asserted that the combina-
tions are as- complete as those indicated, as

such changes would require the impurities to

Ca |

The reac-
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With small quantities of H,O it forms

/5
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be not only of certain combinations, but in

exact proportions. The main point to be

| clearly prominent is the increased solvent
power of the water by the manufacture of al-
kalies and caustics, as the water and its im-

purities are subjected to electrolytic action;

thus producing chemical combinations with
the result aimed at by such of the best pur-

gers as has been scientifically adapted, after
an analysis of each individual water. The

it is deposited as a gelatinous or flaky sub-

Qo

solubility of the impurities is increased; but
even when the quantity of lime, for instance,
becomes 8o great as to be no longer soluble,

05

stance, never adhering to the surface of iron

plates.

‘A considerable percentage of the electrical

energy in purifiers of this character has here-
totore been lost through incompilete insula-
tion, and in some cases insulation has been
practicallyignored. Insuch cases the actual

work done by the purifier is but a small part
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of what it is capable of doing and the prime

object in view in the present case 1s to secure
as complete insulation as possible of the vol-
taic pile of a water purifier, and thereby se-
cure the full electrical work of the apparatus
in the line of purification. To this end the
voltaic pile is centrally placed within the
chamber of the purifier so that the flow of
water therethrough is around the pile, be-

tween itand the walls of the containing cylin-

der or apartment. The pile is supported on
an insulating base and cut off from contact
with the walls of the apartment. The eylin-
der or chamber containing the pile is also

provided with a lining of terra-cotta, or any
suitable insulating material, so as to prevent |

the waste of the electric or galvanic energy.

The invention in its preferred form 1s SO
constructed as to contain a series of apart-
ments, each containing a voltaic pile, with

‘means for catching the free sediment in the

several apartments as the water flows there-

through and conducting it to a receptacle |

from which it can be readily removed; the
course of the feed water in traveling through

the several apartments being circuitous, so

as to secure an effective contact with the suc-
cessive piles. I am aware that it has been
often proposed to use voltaic piles within the
steam boileritself under such conditions that
the water surrounds the pile; but generation
of electrolytic action in the boiler itself is not
to be commended, for the reason that the
boiler is injured by the galvanic action and
may be eaten through, hence the purification
should be effected, and all the free sediment

removed, before the water enters the boiler.

The invention further consists of numerous

details of construction and arrangement all

of which will be fully described and then
pointed out in the claims.

In the accompanying drawings: Figure11is
a longitudinal sectional view of a feed-water
purifier constructed according to my inven-
tion, the same having a series of voltaic piles.
Fig. 2 is a vertical transverse section of the
same taken on the line x—a. Fig. 31s a ver-
tical sectional view of a feed-water purifier
containing a single pile. Fig. 4 is a detail
view of one of the zine plates of a voltaic pile,
and Fig. 5 is a modification of the invention,

deseribed hereinafter, and Fig. 6 18 an en-

- larged detached view of one of the screens F.
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Referring to Figs. 1and 2, A is a metal cas-
ing or receiver, preferably of a rectangular
form and provided with partitions o dividing
it into a series of compartments, a passage
being left through the said partitions suec-
cessively at the bottom and top so that the
water must travel in a circuitous course as it

flows through the several compartments of

the purifier. |

o’ is the inlet pipe for the water and a®the
outlet. The whole casing is provided with an
insulating lining, ¢ of earthen ware,or other
suitable non-conducting material, and the
partitions ¢ may be of the same material.

{

|

1

| blow off cock

of this section.

525,302

Incasing the aforesaid casing there is a steam
jacket, I3, within which exhaust steam is ad-
mitted, b’, b% being respectively the inlet and
outlet pipes therefor; also for the purpose of
injecting steam into the purifier itself, there
is a steam pipe b5

C, C,are the voltaic
partments. The said piles
from wail to wall but have open Space for the
flow of the water around their front and rear
faces. Each pile is seated against one end ot
its compartment, preferably the end where
the passageis left forthe flow of the water from
that compartment into the next of the series,
and the opposite end of each pile ig provided
with a eap plate, ¢, and a screw ¢, which latter
passes through the top, or bottom, of the outer
shell as the case may be, and has on its outer
ond a hand wheel ¢% The scerew-rod, ¢/, is
seated on a spring ¢® on the top of the cap
plate ¢, so that any small shrinkage of the
pile is taken up by the spring, while by means
of the screw the pile is kept tight and eom-
pact as it is from time to time disintegrated.
It will be understood that the special con-
struction of the spring-pressed screw follower
is not essential. The compartment for the
last of the voltaic pile of the series 1S prefer-
ably made much larger than the others, and
is capped with a dome, D, which latter has a
| 4. Within said dome there 18
a receptacle, d’, for {ree sediment, the said
receptacle being formed by partitions d?, d
across the dome; and a cross bar d* serves to
support the end plate of the voltaic pile, C’,

pilesin the several com-

a, pipe, E, with branches, ¢, connected with
the top of all or part of the compartments of
the purifier. This pipe K leads into the afore-
said sediment receptacle d'. The several

oxtend laterally

Above the purifier there 1s
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connecting pipes,open into the several voltale

cell apartments at a point where the water in
flowing makes a bend in its course, and at
this
F, which extends across
from side to side of the
an angle of about forty-five degrees. These
sereen aprons preferably do not extend down
far enough to dam the entire water course,
but an open channel is left below them for
the passage of a part of the water; the aprons

the water channel

‘catching the floating sediment.

" E’is a steam injector opening into the sedi-
ment pipe E and when steam 1s injected into
the pipe E the suction produced draws the
free sediment that is caught on the screen If
up through the feeders e, and discharges if
into the cateh basin d’. A drawing off cock
% is provided for emptying this cateh basin.
Referring now to the structural features of
the pile,the preferred form to be aiven to the
zine plates thereof, or equivalent members,
will be understood from Fig. 4. The Z1ne
plate G is made with the channel g in its
side face, or it is corrugated or grooved or
channeled on both its faces so that the pile
when built up will contain numerous shallow

point there is provided a screen apron,

purifier, and is set at
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passages through it between its members,
wherein the water necessarily has a reduced
flow and is subject to an inereased amount
of galvanic action. The zine plates, or the
equivalent members of the pile, are also
formed with wedge ends so that the exposed
sides of the pile when built up will present a
serrated face and thus secure a large area of
active surface. - |

In the embodiment of the invention illus-:
trated in Fig. 3, wherein a single voltaic pile
C?is used, the latter may take a circular form.
In this case the inlet pipe is located at the
bottom of the gland and the water discharges
through a pipe d in the top connecting with
a dome D™ having a stop cock E. .

H* is a perforated ring of lead,cor any suit-
able material, which forms the base plate for
supporting the pile, the water entering within
the ring and then flowing outward through
the openings, A, therein and up around the
pile. The sides of the casing, or the lining

thereof, ismade with corrugations orinwardly

projecting ridges, i/, opposed to the serrated
face of the pile, for the purpose of lmparting
to the water flowing through the gland sue-
cessive inward directions, and thus cause it
to strike the exposed face of the pile.
Further the specific details of eonstruction
and arrangement herein shown can be

~changed to suit special requirements.

Having thus described my invention, what
I claim, and desire to secare by Letters Pat-
ent, is— S | '

1. In a water-purifier,a voltaic pile having

an adjustable end-plate with automatic means |

for taking up slight shrinkage of
substantially as set forth.

the pile,

- 2. In a water-purifier, a voltaic pile having |

| an adjustable end-plate with a

{

|

compressing and taking up slight shrinkage
of the pile, substantially as set forth.

9. The combination with a multiple COm-
partment water purifier having a voltaie pile

&

spring for 4o

in each compartment, of a sediment discharge 45

pipe having branch connections with each

compartment and an ejector,substantially as

and for the purpose set forth.

4, In a water purifier the combination of

one or more screens arranged in the path of
the water to catch the floating matter, with
pipes leading therefrom and connected to a

receptacle for the impurities within the cham-
ber of the purifier substantially as and for

the purpose set forth. |

9. The combination with a chamber of a
water-purifier of a series of voltaic pile plates
extending across the chamber, said plates hav-
ing channels or grooves in their contiguous

faces, substantially as and for the purpose

set forth.

6. The combination in a water purifier of a
centrally located voltaie pile, with a chamber
wall having corrugations or ridges adapted to
direct the flow of water therebetween agalinst
the pile in successive impulses, substantially

as and for the purpose set forth.

7. The combination in a water purifier of a
water chamber having a corrugated or ridged
lining, with a voltaic pile placed within the
chamber, substantially as and for the pur-

‘pose set forth.
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In testimony whereof I affix my signaturein .

presence of two witnesses. - : |
4 HAMPTON WOODS.
Witnesses: | | |
STORY B. LaDD,
L. C. STRIDER.
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