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To all whom it mary concerrn:

Be 1t known that I, StpNEY SyiTH, of Cam-
bridge, in the county ol Middlesex and State
of Massachusettb have invented certain new
and useful Improvements m Boiler-Settings
and Boilers, of which the following is a speci-
fication. _

This invention relates to steam-boilers and
casings or settings therefor; and 1t has for

1ts object to provide certain improvements

looking to the efliciency, safety, and dura-
bility of the boiler.

The mvention consists 1n the several 1m-
provements which 1 will now proceed to de-
scribe and cla; |

m.
Of the accompanying drawings, forming a

part of this speclﬁcatwn Figure ' 1 lepresents "

a rear end view of a bmler-&ettmfr and a sys-
tem ol feed-water - elrculatnw pipes coi-
structed 1In accordance with my nvention.
Fig. 2 represents a longitudinal section on
hne 2 2 of Kig. 1, the boiler being shown 1n
side elevation. Flcr 3 repr esents a section
on lime 3 3 of I'ig. 2 I1g. 4 represents a sec-
tion on hne 4 4 of Iig. 2. Ifig. 5 represents a
sectional aetall hereimnafter referred to. Iig.
6 represents a section on line 6 6 of Fig. 5

The same letters of reference indicate ‘rhe
same parts n all the figures.

In the arawings, 12 ] represents a boiler,
which 1s pre‘[emblv cylindrical and has the
ordinary fire tubes or flues 13 extending
through the w ater-space of the boiler. The
boiler is inclosed in a brickwork casing or
setting, wnich comprises side walls 1 £ 14
and an arch 15, supported by the side walls
and covering the top portion of the boiler.
The portion 16, Iig. 2, of the rear ena wall of
the ca.sing adjoning the arch 15 is in close
proximity to the rear head of the boiler, as
shown m Fig. 2, the lower portiun 17 of the
rear wall bunﬂ' offset and separated from the
rear head of the boiler by a throat 1§, through
which the products of combustion paqq from
the chamber 19 behind the bridee-wall 20.

In accordance with my invention I form an
air-space 21 between the arch 15 and the up-
per portion of the boiler, said space extend-
Ing between the end wall 16 and the rear head
of the boier. The sald alr-space covers
practically the entire area of the boiler
which 1s In contact with the live steam within
the boiler. A body of dead air 1s conlined in
the said air-space by means of packing or
cut-ofl strips of material which is a non-con-
ductor of heat, such as asbestos.

In this

embodiment of my invention I have shown
this packing material or cut-off as COmpris-

ing, first, two longttudinal strips 22, inter-
posed between the side walls and the lower
edges ol the arch 15, said strips projecting
inwardly from the side walls and having up-
wardly - turned edges bearing mmnst the
sides of the boiler at or near the water -line;
secondly, an arched transverse strip 23 intcr-—
posed between the forward portion of the
arch 15 and the 0011esp()1mmrr portion of the
boiler, said strip 23 bestriding the upper part
of the boiler, 1ts ends prelemblv 'ommﬂ' or
being in contact Wlth the forward ends of the
1011{}11;11(1111&1 strips 22, and, thirdly, a trans-
verse strip 24, iterposed between the rear
wall portion 16 and the rear head of the
boiler above the tubes 13 and extending
across the rear head, its ends joining the rear
ends of the strips 22, The sty 1p 24 18 prefer-
ably doubled or folded along its center, its
folded edge being secured In the wall 16,
while one of its free edges 1s bent upwamly
and the other downw Lmlv the said edges
resting on the boiler-head, as shown in I‘w 2.

Around the various openings 1n the ar ch
15 for the steam-pipe 25, the manhole 26,
and the safety-valve connection 27 I pr ovide

gaskets or annular packings 28 of asbestos,
these gaskets surrounding the said opcnmﬂs

and bGlHD interposed between the arch and

the top of the boiler, so that they codperate
with the pﬂCLlllO—Stll’[)S above described in

maintaining the dead-air space between the

upper por tion of the boiler and the upper
portion ol the setting.

It will be seen that the various asbestos
packing-strips or cut-ofls not only confine
the air i the air-space 21, but also prevent
direct contact between the boiler-shell and
the heated brickwork.

It olten happens that when the boiler is
first blown off the brickwork in contact with
the boiler communicates such a degree of
heat to the boiler-shell that foreign m atter in
the water is liable to be burned onto the
boiler-shell by the heat thus communicated,
this resulting in serious damage to the boiler.
The dead-air space confined, as described, in
contact with the upper portion of the boiler
keeps the steam 1n the boiler at the highest
possible temperature of saturated Steum the
dead air reducing to the minimum the radia-
tion or escape of “heat from the upper portion
of the boiler-shell. The ﬂﬂSlxetS 28 are pref-
erably formed as flanges on the lower ends of
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sleeves or collars 29, of asbestos, which ex-
tend througzh the openings in the brickwork.
These collars may be confined by bands 30,
of sheet metal or any other suitable confining
means. |

31 represents a feed-water-supply pipe hav-
ing branches 32 32, Fig. 1, communicating
with feed-water-heating conduits extending
along the inner sides of the side walls 14 of
the setting, said conduits including sinuous
portions having a plurality of return-bends
including a lower member 33, connected by
a pipe 34 with one of the branches 32, and an
upper member 35, connected by a pipe 36
with the rear head of the boiler, the pipe 36
having an inclined extension 37, extending
crosswise of the boiler, as shown 1 Iig. 4,
and entering the boiler preferably just below
the line of the upper row of tubes 13 therein,
as shown in Fig. 4. The sinuous portions of
the feed-water-heating conductor are located
in recesses 38 in the inner faces of the side
walls 14, as shown in Fig. 3, so that the mem-
bers of said sinuous portions are offset out-
wardly from the inner faces of the walls 14,
forming the sides of the fire-box. Hence the
feed-water-heating conduits are out of the
path of the lines of convected heat rising
from thefire-box to the boiler. Consequently
they do not absorb heat to the detriment ot
the generation of steam in the boiler, but
simply absorb such heat as would otherwise
be absorbed by the side walls of the casing,
and therefore wasted. The said sinuous por-
tions of the feed-water heaters are iree to slip
longitudinally, so that free expansion and
contraction of the feed-water heaters 1s per-
mitted, the lower members 33 of the feed-
water heaters resting loosely upon the lower
edges of the recesses 38 and being Iree to slip
thereon. The members of the sinuous por-
tions of the feed-water heaters are connected
together by means of clamping-plates 39,
placed on opposite sides of said members and
united by transverse bolts, the lower ends of
the clamping-plates being curved to form

jaws 40, engaging the lower members 33 of

the feed-water heaters.
41 represents a circulating-pipe which ex-

tends downwardly from the bottom of the

boiler and is connected with the feed-water
heaters above described in such manner that

when the supply of feed-water through pipe

31 is shut off there will be a constant circu-
lation of water downwardly from the boiler
through the pipe 41 and back to the boiler
through the feed-water heaters, so that the
feed-water heaters are constantly 1n opera-
tion, thus adding materially to the efliciency
The. connections
here. shown between the circulating-pipe 41
and the feed-water heaters include a branch
pipe 42, extending from the pipe 41 through
the rear wall of the casing, lateral branches

43 extending from the outer end of the pipe |

- vided at opposi

844,695

1 42 and vertical pipes or branches 44 connect-

ing the branches 43 with the portions 34 of
the feed-water heaters. The branches 43 are
provided with check-valves 45, which open
outwardly from the boiler. When the feed-

- water-supply pipe 31 1s closed, the check-

valves open and permit a flow of water from
the boiler through the pipe 41 and the de-

' scribed connections to the feed-water heat-

ers. When the feed-water pump is 1n opera-
tion, the pressure of the feed-water on the
check-valves closes the same, so that there is
no circulation through the pipe 41 and 1its
branches. |

T'o permit the convenient blowing-off of
the boiler and of the feed - water heaters,
I provide a blow-off conduit 46, having
branches 47 47, which are connected with the
pipes 44 44, and a branch 48, which 1s con-
nected with a branch 49 of the circulating-
pipe 41. The branches 47 47 and 48 are pro-
vided with suitable valves.
in the branches 47 47 are opened, the feed-
water heaters may be blown off, and when
the valve in the branch 48 is opened the
boiler may be blown off through the pipe 41
and its branch 49. The openings in the rear
wall of the setting, which accommodate the

various pipes passing through said wall, are

provided with bushings 50, IFig. 2, of asbes-
tos, which permit such play of said pipes as
is required for expansicn and contraction
and at the same time maintain tignt joints
around tha pipas.

Tas side wal
ite sides of the throat 18 with
inwardly-projscting buttresses or flame-de-
flactors 51, walch contract the upper portion
of said throat, as shown in Fig. 4. The ob-
ject of these deflectors is to cause a uniform
distribution of the products of combustion
through the beiler tubes or flues 13 and pre-

vent all cr the greater part of the products of

combustion from passing through the upper
tubes to the exclusion cor avoldance of lower

tubes, which is the material tendency when

there are unobstructed spaces between the
upper portions of the side walls of the setting
and the rear head of the boiler. The mner
ends of the deflectors 51 are within about
two inches of the rear head of the boiler, so
that they permit only portions of the prod-
ucts of combustion to pass directly from the
sides of the setting to the upper tubes of the
boiler.  Other portions of the said products
are forced by the deflectors to pass into the
lower tubes, so that an equal distribution 1s
insured. |

The bridge-wall 20 is provided with an air-

conduit 52, which communicates with the

ash-pit under the grate 53 and receives heat-
ed air therefrom, the said conduit extending
to the top of the bridge-wall. The upper
end of the conduit is partially elcsed by a
block 54, having numerous circular perfora-

s 14 of the setting are pro-
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tions 55, which distribute the air and cause it
to emerge from the top of the bridge-wall in
numerous jets or streams. This perforated
block or plate, which I term an ‘“Argand
burner,” is a well-known device and 1s shown

in Letters Patent heretofore issued tome. 1
have improved the said Argand burner, how-

ever, by inserting in the orifices 55 obstruc-

tions 57, adapted to restrict the area of the

openings and to form numerous narrow slits
or crevices through which the air 1s com-
pelled to pass in minutely-subdivided jets.

In practice the obstructions 57 may be cr-
dinary cut nails which are substantially rec-
tangular in ecross-section and are dropped
into the orifices 55 until their corners bear
upon the walls of the crifices. The central
portions of the orifices are thus filled, and the
air-outlets are restricted to the narrow crev-
ices between the surfaces of the nails and the
walls of the crifices.

It will be cbserved that the rear bends of
the feed-water-heating conduits are located
directly above the bridge-wall, so that the
length of the stretches of the conduits be-
tween the front and rear bends is limited to
substantially the length of the fire-box. 1
find that this limitation of the length of the
feed-water-heating conduits is very 1mpor-
tant, because it reduces to the minimum the
frictional resistance to the flow cf teed-water
to the boiler and increases to the maximum
the rapidity of the flow. This relatively
rapid flow prevents the formation or the ac-
cumulation of masses cr bubbles of steam
the conduits, and therafore prevents the lia-

bility which exists ¢t the burning out of the -

el

metal of the conduits when steam 1s present
in bubbles sr masses in the conduits, in which
case the pertions of the conduits which are
filled by the steam are subject to rapid dete-
ricration by the external heat, such pertions
often becoming red hot. It is not safe to
have free steam or water at the temperature

of saturated steam in feed-water-heating |

3

pipes which are exposed externally to the
heated products of combustion in a fire-box,
because the portions of the pipes subjected to
such temperature rapidly deteriorate and are
destroyed. Conduits limited in length to
substantially the length of the fire-box, as
here shown, are free from liability to deterio-
ration and destruction by heat.

I elaim—

A boiler, a casing or setting therefor hav-
ing longitudinal recesses in 1ts walls at oppo-

- site sides of the beiler, and ¢fl'set outwardly

from the inner surfaces cf the sides of the fire-
box, the bottoms of said recesses forming sub-
stantially herizental shelves or seats extend-
ing lengthwise of the fire-box, and located
outside the inner surfaces cf the sides of the
fire-box, return-bend feed-water-heating con-
duits lecated in said recesses, the lower mem-
bers of said conduits resting on said shelves,
and being adapted to expand and contract
longitudinally thereon, clamps engaged with
the said lower members, and supporting the
upper members, whereby the upper members
are permitted to expand and contract with
the lower members, the latter being protect-
ed by the shelves against injury from the
heat of the fire, and connecticns between the
upper members of said conduits and a por-
tion of the beiler higher than the conduits,
the rear bends of the conduits being located
adjacent to the bridge-wall, so that the
length of the lengitudinal members of the
conduits is limited to substantially the length
of the fire-box, and to the region of convected
heat, whereby the flow of feed-water througn
said econduits 1s facilitated, and the forma-
tion of steam-bubbles therein is prevented,
substantially as set forth.
In testimeny wheresf 1 have aflixed my
signature in presence of two witnesses.

SIDNIGY SMITH.

Witnesses:
C. I. Browx,
P. W. PezzrTTI.

5C

55

6o

79

30



	Drawings
	Front Page
	Specification
	Claims

