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To all whom. it may concern:

- Be it known that I, StoNEY SMITH, of Cam-
bridge, in the county of Middlesex and State
of Massachusetts, have invented certain new

5 and useful Improvementsin Steam-Generating
Apparatus, of which the following is a speci-

-

fication. | |

My invention relates to boilers for generat-
1ng steam, and particularly to such boilers em-
ploying a locomotive fire-box in connection
therewith, or to ‘‘hog-nose’’ boilers and com-
mon tubular or flue boilers.

My invention has for its object to so im-
prove the feed-water-heating contrivances as
to raise the temperature of the water supplied
to the boiler to as near that of the steam gen-
- erated therein as possible before admitting the
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water to the boiler proper, so as to obviate the

wear and tear of the boiler consequent. upon
unequal expansion and contraction, and at the
‘same time avold danger of explosion, &e., by
keeping all of the parts of the shell of the
‘boiler at a uniform temperature, preventing,
~ also, disintegration, rupture, and breakage of
both shell and stay-rods. | T

- My invention also has for its object to so im-
prove the construetion in stationary boilers of
the heating chambers or contrivances in their
relation to the boiler as to avoid unduly heat-
ing the same from the fire chamber or box, or
from the walls or casing of the same or the
boiler, above the low-water line of the latter,
thus, in connection with the particular pro-
visions by which circulation of the water in
35 the boiller is secured, and sediment or solid or
- glutinous matter calculated to form secale is
frequently removed or ‘‘blown off,’’ effectu-
ally preventing any and all incrustation of the
boller, and removing scale from boilers in
which it has already formed from.any cause.
- My invention also has for its object improve-
ments incidental to the foregoing, having the
attainment of substantially the same results in

- view. - - o

45 To the ends mentioned my invention con-
- sists 1n the improvements which I will now
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proceed to describe, so that others skilled in

‘the art may be able to make and use the same,

the invention being particularly set forth in

50 the claims hereto appended.

~ Of the accompanying drawings, forming a |

|'part. of this specification, Figure 1 represents

a side elevation of a locomotive-boiler and.
some of those parts immediately connected
therewith (parts being shown as broken away)
embodying my invention. Fig. 2 represents
a diagram of the front end of. the boiler rep-
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| resented in Fig. 1, showing my improvements

as applied thereto. Fig. 3 represents a side
view of the invention as embodied in a sta-
tionary boiler, the casing or framing being
shown as in section. Fig. 4 represents a ver-
tical sectional view through the casing or fram-
1ng on the line 1 1 of Fig. 3. o

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

In the drawings, reference being had to
Figs. 1 and 2, a represents a tubular locomo-
tive-boiler of common construction; ¢, the cas-

O

1ng or wall of the fire-box; ¢/, the interior of ¢

the fire-box, and d the smoke-box. o

The parts thus far described, as also the parts
necessarily connected therewith for forming
asteam-generating boiler, (notshownhereinor
particularly illustrated or explained,) may ke 73
of common and well-known character, or such
as are illustrated in the frontispiece plates of
the ‘“‘Catechism of the Locomotive,”” by M. N.
Forney, New York, the Railroad Gazette, pub-
lishers, 1875, and as shown and described in So
the patent granted to me November 27, 1883,
No. 289,317, to which reference may be had.

¢ represents the feed-water-supply pipe pro-
vided with a check-valve, f, which feed-water-

supply pipe extends out into and diagonally 85

upward inthe smoke-box d, where it connects
with the feed-water-heating pipe ¢, which latter

‘passesthrough one of the flues or tubes nearone

side of the boiler to the fire-box, into which it
issues, passing across to the opposite side of the go
boiler, where 1t enters a tube or flue higher
up, returning to the smoke-box, into which it
extends, and by a connecting-pipe, ¢, (see
Fig. 2,) crosses to near the opposite side of .
the boiler or near the side at which.it firsten- g5
tered a flue, where it enters the boiler proper
just at or above the upper row of tubesorlow-

‘water line. DBy this means the water fed

through the pipe ¢ to the boiler attains a tem-
perature substantially as high as the steam 1.0
generated 1n the boiler before it enterstherein.

- Extending downward from the bottom of the




- tioned pipe being
m
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presently explained;
vith a'suitable blow-off cock; i. :
. extends cutinto thesmolke- bm from theboller
. onear the bottom thercof to and connects with
i the teed-water- -supply pipe ¢, said first-mens- |
i provided Wlth o suaitable
check-valve, ;. to prevent water forced into
the boiler through the feed-water:supply pipe:
e from entering said boiler by the: way of said i:
EEENE ;pipe 7, by which construction, when no water
| 18 being fed to: the boiler; a constant eircula-
5 tion of the water in the boiler will be Lept np
thrmwh the pipe 7 and ¢ and the boiler. i
1 141;13.:8 and 4 1 have represented a &t%-s
tmnary boiler rwith' my invention applied:
In these latter views: the parts simi-
lar to:those above deseribed are indicated by |
of: reference, and  all of: said
oo similar parts are constructed and arranged to
riiroperate 1n a similar manner,
110 the objeets of my dnvention in its application
3 'tO'this form of boiler, I n

T3

boiler and outward: at any convenient point |
1s a large pipe, i, forming a substantial recep- .
tacle or pock,et for matter and a, purpose to be
Daid pipe /s provideﬂ

Apipe, 7,

thereto.

csimilar : letters

' whmh I will now proececed to set forth,
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{ { represent sheets or plates of saapsiene
_tlle, or ‘other suitablec material built into the
30 walls or easing, substantially as shown in my:

oo patent hereinbefore referred to, which sheets:
NERREREEE ;pmjzeet; inwardly from: the wall to near: the|

o0 sides of the boiler; the walls being at a little |

ondistanee: ﬁom the sxdes of the cshell oﬁ:~ theé

bmler. o

TR 1‘ep1'*esent She{,th 0[’ 1Sl}estus, or &heet
SRR .c{)_mposed_of similar material, filled with ami- |
. anthus, whieh sheets emiendé from  the: side|

walls to the Dboiler a little below the water-
level and form a cut-off to prevent the direct
contaect of the flame with the boiler above the
water-line. 'This material does not become

greatly heated, and consequently does nof

overheat the boiler-plates, as would hot ma-
sonry. An arched plate, 2, of similar mate-
rial, which is a poor conductor of heat and is
incombustible, serves as a cut-off to the flames
at the end of the boiler.

If desired, pipes or receptacles similar to
pipe i may be provided at or near the end
opposite that at which said pipes are shown
as attached to the boiler, or at other points,
which pipes may also be provided with blow-
off cocks similar-to blow-off cock ¢, said re-
ceptacles and pipes being comparatively large
size, so as to effect by their operation a prac-
tical washing out of the boiler.

Before proceeding with a description of the
operation of my invention it may be well to
still further explain the general prineciples
upon which it 1s based, as well as the difficul-
ties heretofore experienced in the use of con-
trivances to which 1t relates.

Steam, which 1s one of the most powerf{ul
mechanical agents known, isat the same time

great saving of fuely as well as a
501 dangers from explosm‘a} EENEEREE
Tncrustation is pr oduced bg Lhe 'H,,cmnula-;
étwn upon: the sides of the boiler of earbonates:
of lime, magnesia, oxide of iron, vegetable
and: other substances 1n the water
which! fma not .convertible into stean, and can-:
not be held in: suspension and: carried  off by:
the: steam, which acenmulations on the sides
of the bmler are burned thereon time after:
timein thin layers by the heat in: the:furnace:
‘until the interior-of theboilerbecomesheavily:
The substances in water: which:
produce incrustation are ]Jreelpltated ati or
| neara temperatare of 2907 or less; and it Lias
been demonstrated by tests Lh‘lﬁlﬂl_& residaum.
erustation will flow into eddies outside of the 00 11
wrmntf-} of circulating water in a botler. EEE R
Inearrying out my uwentwn I take advau«g
Fu"st by leading . 0
100 o0t

-mattev,

In‘earryving oub:

make ecertain modifi: | incrusted.

cationg 11 the Stmctme of 1ts ‘11)1}1115@11&11005,
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Chief among the dangers attending itsuse are. .
explosions; which: l‘ﬁ] sometimes eauses, and: .
these results are in mostinstances unguestion- .

‘ably due to the inerustation of: the hoilers. RN
| Another objectionable effect of incr ustationis
the fact thatit necessitatesan inereasedamount: i 0
of heat to generatc steam, it being admitted. ..
that o bmler with a crust (me fom*abh ofanineh - .
thiclk requires sixty per cent. morefuel to gen- 75 ..
‘erate steam than would the same: boiler if 16 .
.were clean or: free {rom crust.
incrustation can be avoided: it‘will result in.a
dnnmutmn;

tfm ¢ of the foreqomﬂ‘ facts.

the feed-water- heating pipes thmuﬁ*h the flues: EERENS
| of the boiler in the _1‘11a,nner.debmlbc,d lTamen- ... 0
abled to introduce: water ‘to the 'boi]er agor o
nearly at the same temperature as:the steam.. . ;.1
frenemted whichintheboilerofahigh-pressure 1
105

10(3011101;11'3 running from one hundred and
twenty-five to one hundred and fifty pounds
pressure is from 330° to 350°, and 1 a low-
pressure boiler from 220° to 300°. This high
temperature of the water introduced to the
boiler not only prevents the contraction of the
plates which cooler currents would produce,

but admits of the immediate precipitation of

residunm and other crust-forming substances,
in the manner hereinbefore stated.

I have also ascertained that the pockets or
receptacles formed by the pipes leading down
from the bottom of the boiler near the point
where the feed-water heaters are connected
with the boiler and from the leg of locomotive-
boilers formn favorable receptacles for these
precipitated substances, which receptacles I
provide with blow-off cocks, which are fre-
(quently operated and so constructed as to cf-
fect a complete washing outb of the reeeptacles
and of the boiler as well.

To further facilitate precipitation of the
substances mentioned, which are superinduced
by currents of water in the boiler, I connect
the pipe 4, extending {from the bottom of the
boiler, with the fecd-water-heating pipe g, as
stated, whereby, when the pump or injector

in most respects one of the most manageable. | by which the water 18 foreced from the tank to

If, therefore,:

produce in-
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the boiler is stOpped or thrown out of opera- | and relationship of parts set forth in ' the
tion, a circulation is induced ‘through the

boiler and from 1t through said pipes. Prac-
tice demonstrates the fact that circulation, un-

der the conditions menmoned, is constant

through the boiler and pipes so long as there

1S any " fire under the boiler, and this constant |

current of water sends all crust-forming sub-
stances in their plastic or formative state into

the receptacles mentioned, and which may be

provided in the bottom of the boiler.

The blow-off cocks connected with the re-
siduum-receiving receptacles or pockets are
designed to be frequent]y operated, as often
as three times a day, if necessary, in order to
discharge the precipitated remduum and in
effect wash out the boiler.

There being no heat of consequence from the
fire applied to the boiler above the low-water
line, there is no means or agency for burning
or drying the crust substances on the interior

~of the boiler; and the .residuum - recelving

pockets or receptacles being below the heat
1ng-polint, such crust- formmg substances as are
precipitated therein are free from all liability

of being burned onto the interior of the boiler,

as they must be in order to form a crust.

~ or coating is frequently found on the inside of

30
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1t is well known that a line or ridge of scale

boilers ab or near the water-level. In the
common setting the casing or walls come in
contact with the shell at thls point, and this
ridge is caused by the heat from the walls or
casings burning the scum floating on the sur-
face of the water onto the shell. In my method
the incasing-walls are kept away from the
shell and the burning on of scum from the ra-
diated heat entirely avoided; and, further-

more, as practical tests have demonstrated, |
‘by my described 1mprovements, mclustatlon

-may be removed from boilers in which it has

already formed and become ﬁxed to the 11:1te1 |
nal surfaces.

The use of my im provements may ploduce

chemical or physical changes as well as elec-

- tric.currents not herein ennmemted in the at-

tainment of the results specified; but further

knowledge of matters of this nature is not
~ necessary to an understanding of my inven-

50
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tion. -
I am well aware that “hand holes” in the

head of theboilerarein common use, and that |

‘‘blow-offs’? are now employed in the heads
of boilers as well as in thesidesof the ‘“‘water-
legs,’” which blow-offs are designed to be used
ab the close of ‘each week, or at longer infer-
vals,1n blowing off the boiler, in "order to

permlt the free residuum to be seraped ouf |
through the hand-holes, the covers of which
are removed 1L therefore do not claim the |
- nse of these devices as constituting my inven-

tion, but confine the same to the constructlon

claims, whereby the residuum or crust-form-

ing substances are pr empltated into the recep-
tacles or pockets provided in the boettom of
the boiler,
p]ashc or f01 mative state.

tht I claim is—

. A steam-boiler, a fire-box wall a little re-
moved from the Slde of said boiler, and a plate
extending from the wall to the side of the
boiler just below the water-level, said plate
being of non-conduecting . matellal substan-
tmlly as described, all in comblmtlon sub-

stantially as'and for the purpose stated.

2. The combination, with a boiler, of a feed-
water-heating pipe connected with the boiler

at the lower portion of the head by a connec-

tion having a cheek-valve which closes to-
ward the boilér,

entermg the same at or below the water-line,
for the purposes set forth. - -

3. The combination, with a boiler, of a feed-
water-heating pipe connected with the boiler
at the lower portion of the head by a pipe

‘having a check-valve which closes toward the

boiler, the feed-pipe entering and running
through a flue rising and crossing at the op-
posite end of the boiler and entering a flue at
the side opposite to that-through which it first
passed, returning to the first-mentioned end
through the last-mentioned flae and entering
the boiler at or below the wate1 line, as set
torth.

4. Thecombination, with a boiler, of a feed
water-heating pipe prowded with the cheek-
valve f, which opens toward the boiler, said
pipe connected with the boiler at the lower

said feed-pipe running
through the tubes or flues of the boiler and -

65

and are blown off while 111 thelr _
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portion of the head and running through the |

tubes or flues of the boiler and entelmg the

same at or below the water-line, and the con-
necting-pipe 4, provided with a check-valve
elosms:r toward the boiler, as set forth.

5. The combination, W1th a boiler, of a feed-
water- -heating pipe p10v1ded with the check-
valve 7, opening toward the boiler, said pipe
connected with the boiler at the ~10wer portion

of the head and running through the tubes or

flues of the boiler and entering the same at or

‘below the water-line, the connecting-pipe j,

provided withacheck-valveeclosing toward the
boiler, with a pocket or pipe at the bottom of
the bmler provided w1th a blow-off cock as
set forth.

105
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115

In testlmciny wheveof I have mgued my nane

to this specification, in the presence of two sub-
seribing witnesses, this 30th day of July, 1886.

SIDNEY SMITH.

Witnesses:
A. D. HARRISOB
H. BROWN.




	Drawings
	Front Page
	Specification
	Claims

