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To all whom it may concern: .

Be 1t known that I, FraNcIis J. CLAMER, a
citizen of the United States residing at Phila-
~delphia, in the county of Phllade]phla and

s State of Pennsylvania, have invented certain
new and useful Improvements in Galvanic
Botler-Cleaning Compounds; and I do declare
the following to be a full, clear, and exact de-
scription of the nwentmn such as will enable

1o others skilled in the art to which it appertains
to make and use the same, reference being had
to the accompanying dmwmgs and to the let-

ters and figures of reference marked thereon,

which form part of this specification.

My invention relates to means for cleaning
or removing what is technically known as
- “*boiler- scale” from steam boilers and genera-
tors and for preventmg the formation of such
scale therein,

In an application filed on even date here-
with, Serial No. 262,506, I have described and
claimed zine as an agent or means for produc-
ing these results, and in a second application,
also filed on even date herewith, Serial No.
25 262,607, I have deseribed and cla.lmed 2 1me-

tallic cOmpound consisting of zinc and phos-
phorus for the same purpose in other condi-
tions of water.

The presentinvention contemplates the com-

30 bination with said compound of a third ele-

LS

" 20

ment or ingredient—to wit, copper, which I

introducein waters strongly 1mplegnated with
aclds or alkalies,or both. A piece of such com-
pound (zine, phosphoruas, and copper) placed

35 in the water in or to be fed into a steam-boiler
will entirely prevent the formation of scale,
will neutralize and destroy the hydrogen gases,
and will dissolve and break up the scale pre-
viously formed, thus restoring an incrusted

40 boiler to its or Jmnfﬂ state of cleanness and
purity.

As I believe the mmpound deseribed and
claimed in this applieation to be new for the
purpose described, I do not desire to be under-

45 stood as limiting myself to any particular man-
ner of applymn or using the same, as its good
effects will be produnced irreSpective of the
manner in which the compound is employed;

1

but I prefer 60 suspend the compound in the
water of the boiler-generator or preliminary 50
heating device in the manner set forth in the
two applications to which I have made refer-
ence hereinbefore; and it will also be under-
stood that the compound produces 1t3 effect
whether placed in the water in the boiler or 53
generator directly or in a preliminary heating
device for water to be fed into the boiler or

| generator; and I prefer to use some conducting

metal forasuspending means for the compound
when it is suspended—as, for instance and by 6o
preference, copper wire or other copper con-
nection; and where the compound is suspended
in a net, baskef, or bag, as may be done to
utilize broken pieces, &c., I prefer to form the
basket of copper wire.

As described in the applicalions already re-
ferred to, the composition may be formed into
any convenient shape—as,for instance, a plate
or mass of any other shape—and 1 prefer to
perforate, indent, or serrate the said plate or 7o
mass to increase its effective exposed surtace.

The accompanying drawings illustrate what
I consider the best means for carrying my in-
vention into practice.

Figure 1 is a section of a boiler with the 75
composition suspended, and also placed upon
the boiler-iron. TFig. 2 is a section of a feed-
water heater applied to a boiler with the com-
position in it. Fig. 3 is a face view of a plate
having perforations, serrations, &c., to.expose 80

65

| a greater superficial area of the composition.

Similar letters of reference indicate corre-
sponding parts in all the figures.

A is the boiler, generator, or heater, and B
the metallic compound which I placetherein. 85
This compound, being zine, phosphorus, and
copper, may be made in the form of a plate or
mass, as shown at the left hand in Fig. 1 and

in I‘Jo* 3, perforated, indented, or serrated in

mder t0o increase 1ts exposed area, as shown at go
b; or it may be in the plane form of 2 IMAass or
plate, or in broken pieces, as shown 1n the
basket, bag, or net to the right hand of Fig. 1;
and in whatever shape the compound is formed |
it may be applied either by suspending it or g5
placing it directly npon the boiler-iron, both
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of which methods are shown in Fig. 1; or it |

may be placed in the water of the boiler, gen-
erator, or heater in any other way that is con-
venient, as upon the tubes or elsewhere. I
prefer, however, to suspend it, for the reasons
given in my applications already referred to,
because the results are better when suspended;
and when suspended a conducting wire or con-
nection, G, is employed, preferably copper,
which is attached to the tubes, braces, or other
parts of the boiler above; and when the per-
forated plate is employed the wire will be in-
terlaced in the openingsd, as shown, and when

the basket, net, or bagis used thisis preferably

made of the same conducting substance as
wire C. |

With the copper wire to suspend the part B,
I believe it practicable to dispense with COP-
per as an element in the plate; but it will be
found preferable, I think, to have the com-
pound itself contain all three elements.

It will be understood that the number of

plates or parts B may be varied according to |

the requirements of different-sized boilers or
generators. lo boilers where sufficient extent
of surface may be had upon one plate or mass
one plate may be found more convenient than
a larger number. Inlarger boilers, where more
than one plate is necessary, I prefer to place
the plates at regular intervals therein, so that
their effect is more thoroughly diffused over
the boiler. The composite metal (zine, phos-
phborus, and copper) suspended in the water
of a boiler, generator, or feed-water heater
creates a galvanic current in the water, which

cleanses it from all scale-producing elements, |

387,146
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separating the acids from the alkalies and pre-
venting the formation of scale from these
causes and from the produetion of hydrogen
gases, which the presence of the copper de- 40
stroys, and also loosens and dissolves the al-
ready deposited scale, thus completely cleans-
ing the boiler or generator and restoring it to
usefulness and prolonging its life, the phos-
phorus acting as a deoxidizing metalloid in 45
this composition, as it does where it is com-
bined with zinc alone, -

For ordinary water I have found that the
composite metal may be made of about the fol-
lowing proportions: sixteen (16) parts of zine, 50
one (1) part of phosphorus, and one (1) part of
copper; but 1t will be understood that these
proportions can be varied to any extent re-
quired by the character of the water. |

Having thus deseribed my invention,what I 55
claim, and desire to secure by Letters Patent,
18—

1. A composite metal for preventing the for-
mation of scale in and removing scale from
steam boilers and generators, consisting of 6o
zine, phosphorus, and copper.

2. A plate or mass of zine, phosphorus, and
copper, perforated, indented, or serrated for
use 1n water in and to be fed into steam boilers
and generators, as and for the purpose de- £
scribed.

I'n testimony whereof I affix my signature in
presence of two witnesses. |

FRANCIS J. CLAMER.

Witnesses: -

J. G. HENDRICKSON,
I. N. KALB.
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