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To all whom, it mayy cénf_cem.-_ -
Be it known that I, WiLLiam B. BULL, of
Quincy, in the county of Adams and State of

‘5 ful Improvement in Devices for Preventing

Inerustation in Steam-Boilers; and I do hereby
declare the following to Le a full, clear, and"

exact description of the same, reference being |

nad to the accompanying drawings, forming a.

-
— o —

Similar letters of reference in the several fig-
ures denote the same parts. _

‘preferably iron pipe, having its ends 'in con-

near each end coils C C in cireuit with the
generator of electricity D, located at any suit:

able point.' It will be seen that the current 6o

“to part of this specification, and to the figures | from the generator will energize the core B and

and letbers of reference marked thereon. =

- Heretofore numerous attempts have been
made to preventthe deposition upon the in-
side of steam-boilers of the lime and other ma--

15 terials held in solution in the water used in
making the steam, which forms a scale or
crust. therein and is extremely troublesome

bransform its.two ends into north and south
poles, respectively, and as they are in contact

A represents the boiler, and B the magnet- - —

1Hinois, have invented a certain new and use- | core, consisting of a long piece of iron or steel, 55

“tact with the ends of the boiler,.and having - ' '_

‘with the opposite ends of the boiler-shell, the

latter will be magnetized, and, as it is sitnated. 65

entirely within the field of foree, is subjected

to the maximum effect. ,. o
Thetheory on which my invention and others

and annoying, preventing the proper and Sae-

“OI this class aresupposedto operate is, that by

© cessinl operation.of the boiler. Some of the | the magnetization of the boiler-shell its mole- 70

20 atfempts to remedy this inerustation have re-
sulfed in the invention of devices, in some of
which the boiler itself is placed in an electric

~ circuit, and in others an electro-magnet having

| cules are moved or wrenched from their nor-

mal position relative to each other, and while
in this changed posijtion the scale will not be
deposited. Aecting upon this theory that the

a bar for a core, with one pole only.in contact

25 with the boiler-shell, is employed, the idea be- | shell is magnetized, I employ a generator de-

ing that the whole boiler-shell will be magnet- |

ized by this contact with the magnet, while in

reality the only effect from the magnet will be

- 1n close proximity to this pole, the gredter

30 portion of the boiler not being affected in the

least. My invention, however, has for its ob-

ject to prevent this inerustation on the entire
~inner surface of the boiler and flues by placing
-~ the whole mass, or the greater part t :ereof,

.

livering an interrupted current, or inser} in
collsacircuit-breaker, E, the function of which
of tension therein, so that if the molecules of

the boiler-mass have a normal position and by
- magnetization this position is changed, it fol-

35 between the poles, and hence within the field
~.of force of the magnet; and it farther-consists

. in.changing the polarity of this magnet-con-
stantly or at intervals, or in breaking the cir-

. cult entirely, or in producing a rise and fall of |
10 tensionin the cyrrent, or.in-manipulating the

more efiectually prevent any deposit from the
water. In order to provide for a greater
movement or change of position of the mole-
- cules, a generator producing an alternating -
carrent, or.a:pole:changer, may be employed go

| in place of the circuit-breaker, so there.will’. .

- -eurrenbinany manner sogs-to-varythe condi-

g™

tign of the magnet, all as T will now proceed

L] [ ] -

15 0f a horizontal steam-boiler,showing the appli-
cation .of my invention thereto. Fig. 2 is a
-view showing its applieation to an upright
- boiler and a' circuit-breaker.or pole-changer

~-1nterposed in the magnet-circnit, Fig. 3-is a |

when the current is broken, another when a

5 _ P A | positive current is passing through the coils, .
~in the drawings, Figure 1 represents a view., and a third when-a negative current is passing. 95

In Fig. 3 1 have shown an arrangement
whereby my invention can be applied to a bat--
tery of two or more boilers, F representing the

‘mud-drums of the boilers, and the ends-of the -
magnet being applied io these, the whole 1

0 view showing the application_ of my invention
toc a. battery of two boilers. R ~
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- position of the molecules is changed when the i 5__ |
the cireuit with the generator and magnet- -

18 to break the circuit and create arise and fall 8o

lows that a rapid making and breaking of the = B
circuit would tend to keep them in motion and 85

“bethree positions which they can assime—ene .

ass 100
| of both boilers of the batteryiswithin the field
| of force of the magnet. . . .
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I have found by practical eXpenment that 2. The coinbination, with a steam-boiler, of
Wlthlll certain limits the length of the yoke | a device for preventmg incrustation therein,
connecting the two magnets may be greatly in- | consisting of an electric generator, an electro-
creased without impairing the effectiveness of magnet in circuit therewith and havzng its 20’. |

5 the operation of the magnet, so that three, or | poles in eontact with the boiler at- points- "
even more, boilers may be acted upon by the widely -separated, so as to include the. mass of
same magnet with good resualts, | - | the boiler between them, and a device for: vary-.f
- Having thus describeﬂ my mventlon, Ic}alm ‘ing the current In said elrcmt substa,nm‘al]v as’
as new- - L] descrlbed

10 1. The combmatmn Wltha steam bmler-, of _. o |
a device for prevenbmg incrustation therein, | - WILLIAM B. BULL.
consisting of an electric generator, an electro- | . a
magnet,in circuit therembh *havmcr its poles | Wltnesses'

- 1n contact with said boﬂer and a device in | EDWARD PRINCE; .

.15 said circuit for varying the current{rom the RICHARD M. SMI‘I‘H
- - generator, substantially as descrlbed | ;
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