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" the mventlon sueh as will enable others
skilled in the art to which it appelta,ms to- |

1O

'.’Z’o all whom it may concern:
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J OHN R BROWNELL OF DAYTON OHIO

SAFETY STEAM G EN ERATOR

SPECIFICATION fermmg pert of Lettels Patent No 413 284 dated October 22 1889
Appheetmn filed Pebruary 16, 1339. Seriel No 300,116 (Nu model) . R

Be it known that I, SAMUEL W’ LUDLOW

‘a citizen of the United States, residing at;
Madisonville, in the county of Hamilton and

State of Ohio, have invented certain new and

useful Improvements in Safety Steam-Gener-
“ators; and I do hereby declare the following

to be a full, clear, and exact description of

make and use the same.

My invention relates to steem—genemtms,_
~and has for its object an 1mpr0ved construe-
tion whereby greater safety is assured than
in ordinar 11y—eonet1ucted steam-generators.
In the practical operation of steam-ﬂ*enera,-

tors the largest percentage of explosmns

. which occur are traceable to low water or the

20

absence of water, which causes the metal to

be excessively heated The frequent over-
~ heating of the metal operates upon its fiber,
- reduemg its tensile strength and rendering 1t_'
liable to rupture under a very slight excess of
pressure, or the introduction of cold water
upon the overheated surface, when it is sud-
Practice has

denly flashed Into steam or gas.

- also demonstrated that b011ers whose outer

surface is exposed to the direct action of the

products of combustion in a furnace, and

from which a motor fluid is drawn, are fre-

- quently coated-with calcareous mattel Wthh |

- prevents the waterin the boiler from. commg

 in contact with the inner surface thereof, and |
fect similar to an absence of wa- -
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causes an e
ter. Again, the calecareous deposit or incrus-

~ tation frequently becomes disengaged from

. the metal, suddenly exposing it to the action |
pressure within or the cold water, and
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of the
results in bulging the metal, if not in an ab-—
solute rupture of the same. : -

The first-named cause of ezqﬂosmns———neme-

ly, low water—is due largely to the fact that

comparatively few skilled en gineers are em-

‘ployed for running or operating small boilers,
and that persons employed in this eepemty

are frequently required to perform other du-
ties, which necessitates their absence from the

~ boiler, and from this cause their attention is
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dwerted the water in the boiler falls below
the line estabhshed for safety, and the metal
beeomee burned. The second cause 18 due to

' . I.T..I

the deposﬂ; of mud and celcm eous matte1 in -

‘the water which is constantly pumped into
the boiler to supply steam, coating the inner
surface of the shell and the ﬁle-tubes

my invention both of these causes are re-
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moved and a boiler or steam-generator pro-—-_” '

duced which is absolute proof emmet injury
“to the fiber of the metal by ovelheatmg, end .

in which incrustation cannot occur.
The invention will be hereinafter descr 1bed '

and particularly pointed out in the claims.

~ In the accompanying drawings, which form

part of this Spemﬁcetlon Figure 1 represents

a vertical longitudinal eeotlon of a steam-
| genérator embodymn* my invention, and K Fig.

2 a vertical transverse seetwn ther eof

Reference being had to the drawings and
| the letters thereon, A indicates an outer ves-
sel, which is provided with a series of hori- -
zontal fire-tubes ¢, which communicate with

PR

the uptake in the stack b. The vessel A is .
filled with water to about the line indicated =~

metically sealed by a plug d. Within the
vessel A isa steam-generator B, which 1is pro-

at b’ through an aperture ¢, and is then her- B
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vided with a series of flues ¢, the maj orlty of

which are immersed,with the generator, in the

water in the vessel A and through which the
The ste&:m generator
is suitably supported within the Vessel A, so
as to be enveloped by water and steam when_
in operation,and 1s provided with a feed-wa-
ter pipe f, a safety-valve C, a steam-supply
pipe D, and the usual eppmtenenceq of a
-steam—n'eneretor such as a sight- gage, gaﬂ*e-'--f'

water circulates freely.

cocks, &e. (Not shown.)

-~ Any liguid which will Vepenze and conduct-_'- |
‘the heat of the products of combustion to the

steam-generator B may be used in the outer
vessel A By

the construetleu shown the wa-

ter in the vessel A is used as a medium to
conduct the heat of the products of combus-

tion to the water in the steam-generator, is =
vaporized and surrounds the upper part there—-.

of and the body of water is unchanged, there-
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by reducing the possibility of the formation
of any merustatlon to the minimum. The
water for the outer vessel should be puuﬁed DR

by filtration, distillation, or by chemical treat-
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ment before being 1nt10dueed intothe vessel, . =
ThlS bodyof wa-

esPeclally in large vessele




~ter being inclosed in a: hermetleally closed | -
 vessel end used only as a heat-transmitting |
~medium, the water-line cannot vary to any |
; eppreemble extent, and the danger due to ex-
posing the metal to the produets of ecombus-:
. tion without being properly covered Wlth wa- |

N ter on the inside is entirely removed.

 Having thus fully deser lbed my 111?ent1011,z
lQQfwhetlelalmis-—-f;-.w- | _

1. A steam-generator Wlthm ahermetleally-; |
Sealed vessel exposed to direct heat and sur-
‘rounded by a fluid in the heunehe&ﬂ.y sealed
‘vessel through which the heat is transmltted e
; qubstentmlly as deseribed. EE

413,284

3. A steam-generator eonmshne of an 011te1'§ 3
Vessel hermetma]ly sealed, hevmn‘ a series of
fire-tubes extending thmueh the body there-
of, an inner vessel pmwded with flues, and a
5vap0r1mble fluid in which the inner Vessel 1':-_»5 2

em*eleped substantially as described.:

- 4. Asteam-generator consisting of an outers SRR
gveesel her memea,lly sealed and eontemmn* va~
| porizable heat-transmitting fluid, and an in-

ner vessel for generating steam as a motor or o
other power enveloped by smd ﬁuld, substan-i RERERE
:tmlly as described., SR
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In testimony whereof 1 afﬁg my gwﬂmme in N

. :pr'esenee of two Wlmeqses

2.: A steam-generator eon51st1n0* ef an Oiltel"f [

. Vessel hermetwelly sealed and. eonmmmﬂ a

- heat- transmitting fluid, and an inner Veesel'_

o eentmmnwavaponmble fluid and surrounded:

by the fluid in the outer vessel, Substantlally- |
20 as deseribed. B | -
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