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To all whom it may concern : +

Be it known that we, JOSEPH MILLER and
DANIEL HOWARTH, of Olean, in the county ot
Cattarauguos and State of ‘\Tew York, have in-

vented certain new and uselal Imprm ements

in Steam-Generators, of which the following
is a full, clear, and exact description.
The object of our invention is the construe-

tion of a’ durable steam-boiler for the rapid

generation of steam and by ebonommal ase of
fuel.

Tothat end our invention consists in a water-
chamber placed to form the back or bridge wall
of the furnace and provided with circulation-
tubes, which extend into the fire-box and com-

bustion-chamber, as hereinaiter debcrlbed and

claimed.
Reference is to be had to the. accnmpanvmg

. drawings, forming part of this specification, in
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which similar letters of reference indicate cor-
responding parts in all the figures.

Figure 1 1s alongitudinal section of a bmler
of our lmproved construction.
transverse section of the same on the lme x X
of Fig. 1. Fig. 3 shows the connection of the
tabes to the shell of the water-chamber. Ig.
4 is an end view of the connecting-tube.

A is the fire-box, provided with grate-bars
¢, and having its upper side formed at an in-
olnmbmn as shown,

B is the boiler or water- chther, placed at

the back of the fire-box, and extendmfr into
the side walls at its ends.

C is the combustion-chamber at the back of.

the boiler B, and D is the chimney.
I 18 the. stedm drum, which extends trans-
versely of the fire-box aud above the boiler,

_being supported by the side walls of the fire-
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box; but the drum may, if desired, extend |

]enﬁthulse of the stack. The position of the
drum is such that tbere is a space between
the upper edge of the boiler B and the under

~ side of the drum, =0 that the products of com-
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bustion from the fire-box may pass freely over.
b is a tube connecting the drumm E and

boiler B, and d is an interior tube, which ex- |

tends {lown to or near the wmiddle portion of
the water-chamber B.

-back of the ﬁre-box.

tubes.

Flg‘ ...t_ S &

| in any suitable mfumer, and serves to prevent |

disturbance of the equilibrium of the wa,ter

by the steam passing to the drum.

The water-chainberor boiler 8is made oflong
and flar form, so as to form a bridge-wall at the
_ To the sides ot the water-
chamber B the tubes ¢ are connected by both
ends to the shell of the boiler, and they pro-

jeet, those on oune sideinto the fire-box A, and

those at the other side into the combastion-
chamber C. I'bey are also placed alternately,
so that the heat and products of combustion
passing through Letween them shall be caused
to come more intimately in contact with the
The tubes are attached by the unions
I, (shown in Figs. 3 and 4,) which are formed
at one end with aright-hand thread to receive
the tube, and at the other end with a reverse
thread for entering the shell of the boiler.
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They-are to be made of steel or malleable iron, .

and are formed with an angle-faced portion,

which allows attachment of a wrench., The

tubes e may be placed on one or botb sides of
the water-chamber, and as they are all at-

70 .

tachhed with one eund of each higher than the

other a circulation of water through them Is

secured.

“T'his construetion furnishes a safe, inexpen-

‘sive, anddumblebmlerofcompactfmm not lia-

ble to become injured by expansion and con-
traction. It is to be observed that each tube
is'independent, so that each one is free to ex-
pand and contract, according tothe heat it may
receive, withoat at‘teotmg the others. There
will be a continual circalation of the water

through the tubes, which will cause sediment

to fall to the bottom of -the water- chamber B,

where hand-holes are provided forits removal

~Having thus fully described our invention,
mhdt we clalm as new, aud desire to secure by
Letters Patent, 18—

1. The combination, with the farnace hav-
ing chimney D, of the transverse steam-drom

B, partly in the furnace, the bridge - wall
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bmler B, having on each side the pipes ¢, con- '

necting theremth at both ends, and the con-
necting-pipe b, whereby the products of com.

1t 1s to be a-,uppmted | bustion will come in contact with the dramw,
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both sides of the boiler and the pipeson each | lower end in the boiler, below the upper end of
side of the boiler, as described, | | each pipe ¢, as shown, tooperate as described. 1o
- 2. The combination, with the boiler, steam- JOSEPH MILLER

drum, tubed.and furnace,allarranged substan- - DANIEL H()WAJR;_[‘H.

§ tially as described, of the pipes ¢, curved suc-
cessively around one another and secured at | Witnesses: _ - , _
both ends to the boiler, and the tube d, hav- | - M. W. BARSE, - | 4
ing 1ts upper end in the steam-drum and its | - HE.C, HOwArD. -
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