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Ta all whom it ALY CONCETTL:

Be 1t known that I, THOMAS C. LEST a ¢iti-
zen of the United States PeSIdIDD‘ at (‘hlcawo

in the county of Cook and State of Illinois, |
haveinvented anew and useful Improvement'

in Steam-Boilers
specification.
My invention relates to an 11np10vement in
steam-boilers for generating steam; and the
objects of my mventlon are, first, to provide
a boller in which the lower part or segment

, 0f which the following is a

- of the furnace-chamber is integral with the

lower part or seginent of the outer shell of

the boiler, thus avmdmn space at such lower
part of the boiler for “dea,d water,” as it is
commonly called; second, to increasethe heat-
ing-surface of the boiler by the arrangement

~and construction of the fire-chamber at the

20

fresh supply of water is fed into the boiler,
the

rear end of the boiler; third, to arrange in
the rear fire-chamber a nenerator conmstm:"
of a series of continuous pipes exposed to the
heat of the furnace and through which the

causing a constant circulation between
heated waterin the boiler and the fresh water;

fourth, to provide a movable and 1emomble
9‘61161&‘[01’ as above shown; fifth, to provide a

_mova,ble and removable back for the boiler,

30

s0 that immediate access can be had to the-

interior chambers of said furnace for repairs,
stopping leaks, &e., without waiting for the
boiler to cool. Thereare other matters of de-
tall required focarry out these improvements

~and make them operate 1nore effectively,

35

which will be hereinafterexplained. I attain

~ these objects by the mechanism illustrated in

40

~ of the boiler on the line X X, Fig. 1.

improved and constructed by me.

the accompanying drawings, in which—

Figure 1 is a sectional view of a boiler as
_ Fig. 2 is
an end view of the rear of the boiler with the
back removed. Iig.3isacross-sectional view
Fig. 4
isasectional viewof a partof the fresh-water-
injection pipe with its connection and show-
ing within it a screw or spiral plece. Fig. 5
is a vertical view of a part of the injection-
pipe with part-of the pipe cut away.

Similar letters and figures refer to similar
rarts throughout the several views.

Letter A represents the exteriorshell of the
boiler, which, it will be seen, extends beyond
the boiler proper to the points 12, Fig. 1, the
rear portionsof the boiler proper being closed
by the plate J’” and the crown-sheet J and

‘the head K, into which ﬂle flues are intro-

duced.
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The furnace- chamber which is preferably

but not necessarily eyhndllcal is shown by
the letters B B’. Its seam may be riveted,
so as to make a complete and solid eylinder,

or the lips of the seam may be left open and

riveted to the lower part of the shell of the
boiler, as shown at B”/, Fig. 3. It is usualin
the eonstrucl,lon of boﬂem to arrange the fur-
nace-chamber above the shell of the boiler, s0
that the water mayextend under and entir ely
around the former; but experience has shown
that this is not desu able, as the fire will not
heat the water 1mmedm,tely under the fur-
nace to the same degree as other portions of

the boiler, and the lower surface of the boiler

itself is cooler than the upper portions, caus-
ing straining of the shell and other parts.

Phe usual and ordinary grates are intro-

dueed as shown by C, and s_uppm_ted in any
of the usual methods known {othe mechanic.

At the rear extremity of the furnace is lo-

cated a deflector N for the purpose of direct-
ing the current of heat upwardly toward the
cgenerator M M, hereinafter described. The
crown-sheet J and the plate J’/ and cylindri-
cal plates J’ extend from the head-plate K,

containing the rear ends of the flues, to E |

where by means of integral flanges they are

‘riveted to the shell of the boiler, the rear ex-

tension of the flanges being-shown by theline
F, Fig. 1. It will be thus seen that the water
a,nd steam chamber O is over the furnace-
chamber, and that it does not extend wholly
around and under it, but that to the rear of the

line X X, Fig. 1, and extending to the line E

the wcmter and the steam chambel O O’ extend

around and under the combustion-chamber

D, producing a continuous heating-surface.
The combustion-chamber D eitends up be-

{ hind the plate J/, forming a smaller combus-
tion-chamber D’.

The proper water-line in

| theboilerisabout fourinchesabove thecrown-

..
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sheet,and it isimportant that the intense heat | and are held in position closely to the end of

from the furnace and the combustion-cham-
bersdoes notcome in contact with any part of
the plate J’/ that is above the water-line. 'To
preventthis,anironplateorapronlisat a hed
tothe back G’,ashereinafter explained,so that
when the latter is in proper position theplate
or apron 1 rests against the plate J’’ at the
water-line, forming a cover forthe lower por-
tion of the chamber D’ and preventing any
considerable degree of heat entering the up-
per portion of said chamberorcoming in con-
tact with that portion of the plate J’’ that ex-
tends above the water-line.

T, M, P,and R represent what I term a,' “f eéd--

water heater, circulator, and steam-genera-
tor,” its.object being to introduce the fresh
supply of water into the boiler required and
bringittothesame degreeof heat asit reaches
the boiler as that of the water in the boiler.
It also constitutes a heating steam-generator
and -adds greatly to the heating-surface of the
botler. The pipe T is connected with the

usual foree-pumps for injecting water into

steam-boilers. It has an elbow connection 2
10,-a globe-valve «, and a union 3. It then
passes through the extended shell of the boiler
at 6, which is cut so as to form a bearing for
1t to rest in. 'Within the boiler the pipe T is
bifurcated or doubled, as shown by M M,
forming a series of pipes extending back and
forth across the rear portion of the heating-
chamber D. They are arranged behind and
in front of each other, so that the branch of
the pipe will be located in front of the space
of two of the other branches, so as to form
a close artificial backing to the fire-cham-

‘ber. The last pair of these pipes passesout of

the boiler and is connected by a union 5 with
the pipe R, which extends forward, and, be-
ing provided with a globe-valve 9, enters the
lower part of the water-chamber of the boiler.
Attheoppositeend of the first turn of the pipe

- Mis attached a journal 8, to rest in a bearing

50
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7, cut in-the extended portion of the shell of
the boiler and held in position by a strap or
other well-known means. This enables the
frame of pipes, which is called the “gener-

ator,” to be rocked upon 6 and 8 as the axes

or journals and lifted up outof the way, and
also to.be entirely removed from the boiler
by removing its connections with the pipes P
and R. | |

The back of the boileris constructed in two
sections G and G’. G is made of a solid ex-

~terior plate with an interior perforated plate

6o

05

held by rivets, with small air-spaces between

them. The upper plate G’ is provided with .

an interior plate [, which is bent, forming such
an angle with the main plate that when in po-
sition the bent portion of /inclines upwardly
and rests against J’/, forming a dome or cover
to the fire-chambers ID and D’. The two sec-

tions of the back G G’ are supported upon

hinges I, which are attached to the shell of

in the coil as there may be employed.

Sheet J.

the boiler by latches, straps, or other means.
Kither can be swung open on its hinge with-
out moving the other, or both can be opened

70

at the same time, and both can be readily en-

tirely removed.

Having thus explained the construction of

the wvarious parts of my improvements in-

steam-boilers, I now proceed to explain their
mode of operation. The furnace-chamber
being in actual contact or integral with the
bottom of tlie shell of the boiler prevents
dead-water from resting or remaining there.
It also increases the capacity of the water and
steam chamber above and around it and en-

ables the introduction of a greaternumber of

flues. Heretofore it has been usual to line
the interior of the fire-chamber D with fire-
brick; but the fire- brick added greatly to
the weight of the boiler and the brick were

liable to fall down, making it necessary to

cool off the boiler,so as to enable the work-
men to enter throungh the furnace-chamber
and repair the brick lining. So, also, in
case of leakage of any of the interior parts
of the boiler or bursting of the flues theonly
access to the interior chambers was through
the furnace-chamber; but in my construecs-
tion, as shown, the fire-chamber 1s entirely
surronnded by a water-echamber O O/, while
the end or back of the fire-chamber is con-
structed of awall or frame ot water-pipes, the
cross-pleces lying so close and one pipe in
one section located opposite the space be-
tween the two pipesin the other section as to
prevent the flames and intense heat from coin-

ing directly against the exterior back G G’.
In the drawings these pipes thus constituting

the generator are not brought as close to-
gether nor are there as many cross-sections
I pre-
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fer to have this generator constructed witha

sufficient numberof cross-sections of pipe and

located sufficiently near each other to extend

from a point slightly below the upper edge of
the deflector N to a point above the crown-

they proceed from the pipe T; but they may
be increased in number and the form and

arrangement of the coil may be changed and
varied without departing from the spirit of

my invention, the object being to form a wa-
ter-containing back to the fire-chamber to
heat the fresh supply of water and create a
circulation between the hot water of the boiler

I do not limit myself to two bifur-
cations or doubling of these cross-sections as

ITIC

I15

I20

and the fresh water as it enters through the
pipe I. DBy this arrangement the fire-cham-

“ber is practically surrounded by water on all

sides. The pipe P enters the water-chamber

‘and the water in it is at all times of the same
temperature as that within the boiler. When
‘cold water is forced through the elbow-seetion

2, it pumps or draws with it hot water froin

the boiler through the inclined elbow 10. -Iﬁh"”*w.‘.;.‘_,ﬂ

125
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the boiler at opposite sides by the nusual means | then passes into the double pipes of the gen- -
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boiler,
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erator M M, where its current or motlon is
slowed one-half and it is exposed to the heat
The constant circulation
from the boiler of hot water mingling with
‘the cold water and the heat of Lhe furuaee-
“brings the current of water passing through
‘the ﬂ'enemtm to the same heat of that within

of the fire-chamber.

the bmler and when this heated water enters

the bmlel through the pipe R.it is as ready

to flash into steam as the water within the
By means of the globe-valves ¢ and
4 the fresh water can be cut off from its con-

- nection with the pipe P, or it can be cut off

(5

from the generator and eaused to flow directly
into the bmler through P. By means of the |
globe-valve 4 in ‘rube P and 9 in tube R and

the union 3 in the pipe T and the union 5 in
pipe R the generator can be disconnected

- from these several pipes and swung upon its

20

axes 6 and 8 out of the way, so as to admit

access to the fire-chamber, orit can be entirely.

~removed untilr epalirsare ma,de, leaks stopped,

30

&e., withont walting for the boiler to cool.

" The exterior back G and G’, supported upon |
the hinges L, as explained, is protected by the
presence of the generator from the direct and

immediate heat of the fire-chambers. They

fit the extended edge of the shell of the boiler
-~ closely, preventing the escape of smoke, gas,

sparks, &e. They can be opened together,

- separately, or removed, giving access to {he

35
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generator and fire-chambeér.

may be readily opened or removed.

Having thus deseribed my invention, what
I claim, and desire to secure by Letters Pat-
ent, 13-———

1. In.a stedm bmlel the combmatlon of a

- main boiler for the wate1 and steam chamber

and provided with flues therein with a fur-

- nace-chamberlocated within said main boiler-

45

-shell, the under side or edges of the shell of

sald furnace-chamber being ri gidly- attached
throughout its entire length to the inner bot-

~ tom. of the main b011e1-shell said furnace-

~shell approximating to a evlmdrmal form

g0
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down to the line or lines where it is thus rig-
idly attached to the main boiler-shell, where—
by the water is excluded from passing imme-
diately beneath said fire-chamber where it is
thus rigidly connected, and said main boil
shell extending beyond the front of the fi
chamber and, in connection with end plat

re-
es,

- ecrown-sheet, :-zmd walls, forming a combustion-

chamber and a water-space all around the

-periphery of said combustion - chamber all

~ substantially as shown.

60

ber entuely smlounded in cross-section by a
water-chamber, the flange-sheet of the crown-

sheet and the front plate or plates of such

They may be.
attaehed or swung to the shell of the boiler
by any well- ]mown means, the object being
that,while they form a back to the boiler, they.

er-

2. A steam-boiler whose shell forms a wa-
~ ter and steam chamber, through which pass
longitudinal flues, havmn'acombusmon cham-

and riveted of Gthenwse rigidly connected
with the shell of said boiler, said shell ex-

caunectmn and forming a hot- -air chamber,
all substantially as shown.

3. A steam-boiler provided with a combus-
tion-chamber, the ecrown-sheet and peripheral
walls of whlch are surrounded by a water-
chamber, the main shell of said boiler extend-
ing beyond the limits of said combustion-
chamber and water-chamber and being pro-
vided with a back hinged to said extension of

‘said main shell and eanable of being opened
or removed, all substantially as Qhown --

4. A steam-boiler provided with a combus-

'5 tion- chamber, the crown-sheet and peripheral
‘walls or pla,tes of which are surrounded with

a water-chamber as far as the combustion-

chamber proper extends and having at the

rear of such combustmn-ehamber a eoll or

continunous series of feed-water-heating pipes
arranged closely together, with extemal con-

nec,tmns, all substantially as shown.
5. A steam-boiler provided with a combus-

tion-chamber, the erown-sheet and peripheral
walls of Whlctl are surrounded with a water-
chamber as far as the combustion-chamber
‘proper extends and having at the rear of such
combustion-chamber a
| heating pipes ELI‘I‘anﬂ"E*,d closely together, two
‘or more of them connected at their ends, re-
spectively, with a single inlet and outlet plpe, |

series of feed-water-

substantially as shown.
6. A steam-boiler prowded with a combus-

‘tion-chamber,the erown-sheet and peripheral

' walls or plates of such chamber being sur-

rounded by a water-chamber and havmg at
the rear of such combustion-chamber a series

of feed-water-heating pipes, two or more of
them connected at their ends, 1espectlvely,
with a single inlet and outlet pipe, said series
of feed-water-heatmﬂ' pipes being movably

tending outwardly beyond ‘the line of such

75

30

ol
95
100

105

supported by beau_nﬂ's in the extenswn of the

main 'b'oi_ler-shell, all substantially as shown.
- 7. A steam-boiler provided with a furnace-
chamber located within the main boiler-shell
that forms the water and steam chamber and

through which extend flues, the lower portion -
or pa,rt of the shell of such furnace-chamber
beingrigidlyattached thlouﬂ*h1tsent1relenn"t11 ..
with the inner bottom of “the main bmler-.

ITIO
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shell, said boiler also being provided with a

combustion-chamber, the cr own-sheet and pe-
ripheral walls of whleh are surrounded by a
water-chamber, and at the rear of which com-

bustion-chamber is held by connections a coil
or series of feed-water-heating pipes having
external connections with the water feed and

| supply pipes, all substantially as shown.

3. A steam-boiler provided with a furnace-
chamber, above whose crown-sheet’and pe-
ripheral walls or plates is extended the water-

chamber, a coil or series of feed-water and

heating pipes held in said chamber by con-

nections and extending from the line of the

~surrounding water - chamber being flanged | erown-sheet down to a,pomt opposite the line

120
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S o - of the lower opening of the furnace-cham- | located at the rear of said combustion-cham- 1o
. Dberjanda back to said boiler supported upon | ber, the ends of two or more-of said pipes re-
o o hl-Ilﬂ‘eS and attached to the shell of said 1)01161 | spectively connected with a single iulet fmd
B . all mig)stantla,lly fts shown. 1 .f ----- + outlet pipe, all substantially as shown S
------ 5 Y Acsteam-boiler provided with a u1naee-' | :
s c-ha,mber located within the main boiler-shell, { '_[HOMAS C. BEST.
a deflector at the rear end of such furnace-! Witnesses:
-~ chamber,acombustion-chamberaround which A. G, ‘VATER"\C[AN
extends a water-chamber, and: aselles_of 'plp‘e% - KE.C. MERRILL., : .
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