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Yo all whom it may concern:
Be it known that I, CHARLES W.

a citizen of the United States, residing

Camden, in the county of Camden and State

of New Jersey, have invented certain new’

and useful Improvements in Steam-Boilers,

of which the following is a specification.

T'he invention consists in a pipe or tubular
boller within a suitable casing. 'The fire-
orate and combustion-chamberare surround-
ecl by and composed of the pipes or tubes, 80
that every part is exposed to the heated pro-
duets of combustion. |

On reference to the accompanying sheets of

drawings, making part of this specification,

Figure 1 is a vertical and perspective view of
the incased boiler. Iig. 2 1s a front per-
spective view of the boiler, the casing being
omitted. Iig. 3 1s a front perspeetlve view
of the boiler, “the casing, Hat coil side pipes,
and roof or deﬂeetmmpl&te being omitted.

Fig. 4 is a rear perspective view of the boiler,

the casing and one side of the flat coil side
pipes being omitted. Iig. 5 1s a sectioned
view of an inclined double pipe, tap-pipe, and
rear vertical pipe. FKig. 6 is a front view of
the steam tap-pipes as applied to a vertical
row of the inclined double pipes, and Kig. 7
is a plan view of the top manifold and mp—

- pipe.

Similar letters refer to 5111111&1 pmfﬂ; in the

several views.
A, Fig. 1, is the casing of the boiler which

i1s provided with a smoke-stack B, fire-door
C, water-supply and blow-off pipes D K, and

means for ascertaining the height of water
and Steﬂ.«nl-pl essure. |

F, Figs. 1, 2, 3, and 4, is a fire-grate set on
a, cast-iron h&se ¢ over an ash-p:l.t b. The
sides of the combustion-chamber (+ are com-

- posed of flat coil-pipes I H' connected by re-

- turn bends c.

Both sides join at their lower
ends with the horizontal water-supply and
blow-off pipes D E, respectively, while their
upper ends connect with a top fransverse
manifold I, which unites with and carriesan
upright steam-drum J located in the smoke-
stack b. |

At the rear of the combustion-chamber G,
Figs. 5, 4, and 5, are vertical pipes K, which
unite with and rise from a bottom transverse
manifold I, and join with the top manifold I

WAGNER,
at

by means of bends d and spring-pipes e, by
which a circulation is maintained with the
vertical steam-drum J on said topmanifold I.
The water-supply and blow-off pipes D E

communicate with the flat coil side pipes H

H' at their front ends and with the trans-
verse manifold I. at the back. Thecoil His
filled with water by the supply-pipe D and
the coil H' by the blow-off pipe E from that
end of said manifold L.

Located above and between the side pipes
or flat coils H H' and inclined downwardly
from front to back and forming the top of

6o

the combustion-chamber (x are tiers of double |
pipes M one within the other, as shown at

Figs. 2, 3, 4, 5, and G, whereby there is pro-
vided in ea(;h an inner or hot-air flue f and an
annular or intermediate water-space g. The
hot-air flues f extend through the verticals KK
and form the draft between the fire-grate I at

{ the front and the smoke-box or chamber N

at the back, (dotted line, KFig. 1,) while each
water-space ¢ communicates with and re-
ceivesits water from its respective vertical or
rear pipe K.

provides a means of dripping sediment into
the verticals KK, thence into the bottom mani-
fold L, from which it can be flushed out by

- the blow-off pipe E.

Infrontof and communicating with the ver-
tical rows of inclined pipes M at thelr raised
ends, Figs. 5, 6, and 7, are vertical steam and
air-tap pipes N, each of which joins with
transverse pipes ¢, and with the top manifold
I at the ends, through the medium of a hori-
zontal bent pipe I', to permit the steam and
air, which would other mflse acecumulate 1n the
raised ends, to draw off into said manifold I,
and thus be prevented from choking and in-
terfering with the circulation of water through
the annular space ¢ of each pipe.
can be placed immediatelyin front of the in-
clined pipes M or at one side, Fig. 6, and-not
interfere with the draft throu ﬂ‘h the flues 7.

A superheating-pipe O, Figs. 2, 3, and 4,

taps the steam-drum J conv ementlv hear its
top and drops down one side of the front of
the inclined pipes M, bends and crosses over
the fire-grate I, and then return bends and
forms C(mnectmn with any pipe P leading to
an engine or other place where the steam is to
be applied. A safety-valve Q can be applied

The inelination of said pipes M

Sald pipes
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b ing the (hum J,and ﬁmbsequentlySupefhe&ted
o in the bent a
SN 'The flat coils II. II" and 1HChﬂGd plpe% H.
5119'% 2and 4
5 o1 plate
-~ Likewise the inner sides of the casing A and

40

éouts:tde of the casing AL
municates withithe steam drum J by the pipe:
T R and its lower end w 1L11 the W&i}@l‘—plp@ D
"=rLf§f§i§§§§§§§§contlolled by a valve S. |
b said pipe Rindieates the stmu-apmssure with-
. in the bmler.i and a glass sight-tube kis fixed |
to the same, by the mcl of | whlc,h the height;
of the Wmer within the boiler is readily as-
In conjunction with said glass
agage-cocks [ at different elevations
for ine ?mamnw the height of fWﬂtel and steam..
Water for generating Steam is passed
the cock 8 and. pipe D and.: enters the bottom
“manifold L thenee into the rear
and the annular space ¢ of each inclined pipe
- eonneetlon 1 with the m 10 |
' by means of ‘a eonnection n witls the blow-
off pipe E;
manifold L 'When the head-pressure is not
sufficient: Wa‘te ' can be supplied by a pump. |
T is effected through the pipe |
RERERERE [, which if . pmpeﬂy practiced |
0 will free the: plpus from scale and deposit.
001 ThHe general level of the water of | the boiler
2NN 1y below the bends d, by which

certained..
tube k are’

25 The blowing 0_
‘-:ﬂﬂﬁ%éLand eoek

o

to the Plpe P to velieve the boiler of; pressur
?:::mee its @1‘{1111&1’3? WOlklI]*W ﬁap&clﬁy s
Figs. 1, 2, and 3, is a'vextical pipe on theé
TIts upper end com-

The gide flat coil I is: 1116{1 ¥ means of

thh connects with said bottom

1311(3 steam generated is drained. befo}fe reach-

yipe O.

Ty |

which isoverlaid with asbestos a.

T

between the vertical pipes J are packed with
the same material. The end of the fire-grate
I is stopped oft by a vertical deflecting-plate
V, Fig. 2. As shown the heat is-confined in
and about the pipes composing the boiler and
every partisexposed asheating-surface. The
products of combustion after passing from
the grate I circulate in the fire-box or com-
bustion-chamber G between the flat coils I
IT', inclined tubes M and verticals X and then
pass through the draft-flues f of said inclined
double tubes M to the smoke-chamber N at
the rear, after which they rise up the back of
the boiler against and over the rear vertical
tubes I in contact with the bends d, spring-
pipes e, and top manifold I, and ascend the
smoke-stack I3, around the steam-drum J lo-

cated in it, into the ﬁtnospher
generated rises into the: S‘teamwdrum J,
%thence throtgh the superhe&tm ”‘-—pip& 0 t(} ‘th(;
é%ﬂpply-plpe P fﬁl use. | EERRE RN

A steam-gage 7 on

through

verticals K

) and the coil

| ble - pipes,

are covered with a metal re)of

551,410

111 a boiler cz)f the chmmc‘{,er deacmbed ‘theg
écombm&tlcm of rear vertmabmp&s, iand in:i 6o
clined-pipes: composed of an inner draft-flue |
and an; annular water-s gace the draft-fiueof
. each melmed - pipe passing | thmnﬂ‘h 1ts TeF
spective rear vertical-pipe, and the an
| water-space communicating with the interior
of sald rear vertical - plpe for the pmpﬂseg
25}10“ n and described. . L -
2. Inaboiler of the charaeter desembeﬂ the§
écmnbm&tun of double inclined-pipes eom-é
posed of an inner draft-f
éwa‘ter—spaee steam tap-pipes communicating
with the 1*a1ﬁed-emls of the double inc¢clined-
pipes, top-manifold; communicating with the
| steam tap-pipes, and a vertieal sfecbm drum of' :
| the top- mamfﬁld %@I‘ 1311% pnrpoSe Sh{}W‘H sm dg
cle&cmbed SRREERE :
hl&b@ll@l‘? Of the @harm‘ter desel 1bed theé
éeﬂmbmatmﬁ of a wvertical steam - dmm. ink
¢lined dou%fle-vp:ipem and a vertical, rec
| lar super-heating pipe,: which taps i;he steam- |
dram; e@mremently riear its: top, and drops
down one *‘-zlde of the frontiof the inclined dou-
over the fire-
| grate, and return bend& and fmﬁms eozmeetmn;
Y"};th an outlet- plpe fm* ﬂle pmrpose Shawné
ééanddesembed RN
4., Inaboiler 01 éthe @]131 &cter dese‘“ibed theé
eembmatmn of flat-coll side- pl]i)es rear vertl—é
%eal—-plpes inelined double-pipes, aroof orde- i1

bends and' ¢rosses

lecting-plate over the inclined double-pipes,
and a bottom deflecting-plate at the rear ot
the furnace against the rear vertical pipes, for
the purpose shown and deseribed.

5. Inaboiler of the character deseribed, the
combination of a casing, fire-grate, flat-coil
side-pipes, rear-vertical-pipes, inclined dou-
ble-pipes, top and Dbottom manifolds, steam
drum, and water-supply and blow-off pipes,
for the purpose shown and descnbed

In testimony whereof I affix my signature
in presence of two witnesses.

CHARLES W.

WAGNER.

Witnesses:
FRANCIS D. PASTORIUS,
Wi, S, HOFFMAN.
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