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To all whom it may concern:

Be it known that I, JAmESs T. SMITH, of the
city of Baltimore and State of Maryland, have
invented certain Improvementsin Steam Gen-

erators or Boilers of the Type Known as Wa-

ter-T'ube Boilers, of which the following is a
specification.

My invention relates to improvements in
the combinations of tubes or pipes with wa-
ter-reservoirs and evaporating-surface cylin-
ders or drums; and the objects of my im-
provements are, first, to-produce a boiler that
willgenerate steam rapidly; secondly, to make
such a combination that the application of
heat to the generating-surfaces will be direct
and economical, said surfaces absorbing the
maximum amountof heat from the surround-
ing products of ecombustion; thirdly, by di-
viding up the water into many circulating
currents and giving them all an easily-ascend-
ing direction to generate steam with as little
ebullition ordisturbance of the water as pos-
sible, and, fourthly, to make such a combina-
tion of parts that all may be readily accessi-
ble for repairs and examination.

Having the foregoing in view I have con-
structed a steam-generator of which the fol-
lowing is a deseription and by which I have
sucecessfully attained the objects to which I
have referred. :

TFigure 1 is a vertical elevation of my gen-
erator with a part of the exterior portion re-
Fig.
2 is asection cuton ahorizontal plane through
D E on Fig. 1.

Similarlettersrefer tosimilar partsthrough-
out the several views.

The boiler standson a tubular base-ring F,
from which rise vertical pipes N, connected
at their upper ends with the cylindrical drum
H. Radiating horizontally from the base-
ring are tubes K, which connect with a verti-
cal cylindrical reservoir L and circulates wa-
ter fromthe inner cylinder to the outer circle
of pipes N. The reservoir L rises to the
height of the vertical tubes and is connected
to the upper cylinder or drum. The lower
head of the drum or crown-sheet of the fur-
nace (for it occupies this position relative to
the furnace) has a number of small tubes P
suspended from it which are bent nearly at
right angles and connect to the upright cyl-

inder or reservoir L at certain regular inter-
vals above the line of the grate,largely oceu-
pying the space over the grate inclosed by
the circle of vertical tubes, forming theouter
wall of the furnace. The upper cylindrical
drum H is constructed with convex heads, as
shown, and braced head to head. Passing
through the drum thereisa eylindrical lining
or chimney O provided to afford a passage
for the smoke.

The feed-water is introduced into the boiler
through a perforated pipe, led into the boiler
from the top or bottom and passing into the
reservoir L.. The water in the bent tubes is
readily formed into steam as is also that fill-
ing the outer circle of tubes, and as the steam
passes upward fresh water is drawn tofill the
void. Ilence a complete and regular circula-
tion is produced, and when the particles of
steam reach the drum there is a large evapo-
rating-surface,so the steam can be disengaged
from the incumbent mass of water without
lifting the water or causing it to be disturbed,
as would be the case were not such a reservoir
or drum provided.

To prevent the escape of gases between the
vertical tubes forming the wall of the furnace,
asbestus meal, mineral wool, or other non-
conducting material is placed to fill in the
interstices held in place by thick asbestus
boards, around which a sheet-iron casing is
placed in such a way as to completely shut
in the heat and gases and prevent the radia-
tion of heat from the vertical tubes; or it may
be found desirable, especially in the case of
stationary boilers—. ., boilers used on land—
to have a cylinder of fire-brick to form the
wall of the furnace and placed a short dis-

cle of upright tubes, so as to leave a hot-air
space between the said fire-brick wall and the
upright tubes.

Wherethe fuel isintroduced in the furnace
atubular manifold is provided to receive the
ends of the shortened vertical tubes, and a
steel or iron frame is provided to receive the
doors of the furnace. :

A man-hole and cover are provided at the
top of the boiler, so a man can enter the boiler
from this point, pass down the central reser-
voir, and have access to all parts of the boiler
for any purpose desired. - Thetubes are con-

tance—say four tosix inches—beyond the cir-
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structed of steel and are readily placed and
removed. They can be either expanded by
any good expanding-tool or secured by screw-
nuts.

WhatI claim as my invention, and desire to
secure by Letters Patent, is—

1. The combination, in a steam-generator,
of acylindrical reservoir L, perforated at suit-
able intervals to receive bent tubes dropped
down from and connected with the upper
drum I, through which water and steam can
pass freely, establishing communication be-
tween the vertical reservoir L and drum I,
the said reservoir being extended above the
grate, the bent tubes, and crown-sheet of
drum, all being inclosed in a furnace, the
walls of which consist of vertical tubes N,
having free communication with the dram
and the bottom water-base F, and through
which water is radially circulated from bot-
tom to top of the boilersupplied through the
radiating cireculating-tubes I, all as before
described, and for the purpose set forth.

2. In boilers or steam-generators, the com-
bination of congeriesof benttubessuspended
from the underside of awaterand steam cyl-
inder or drum and connected to and giving
interior communication with a vertical eylin-
drieal reservoir containing water,and the ra-
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diating circulating-tubes connecting with and
giving water communication to the outer ver-
tical tubes N, substantially as described, and
for the purpose set forth.

3. The combination of an outer wall of ver-
tical tubes N, fixed at the top to the water
and steam cylinder or drum and at the bot-
tom to a circular tubular base and in a way
to afford free communication and circulation
from the bottom to the top of the boiler, with
the radiating circulating-flues, central reser-
voir I, and bent water-tubes P, all substan-
tially as described, and for the purpose set
forth.

4, The combination, in a water-tube gener-
ator or steam-boiler, of bent water-tubes sur-
rounded by the heated products of combus-
tion emanating from ignited fuel covering a
grate placed around a vertical cylinder or res-
ervoir, to which the bent tubes are radially.
connected and provide a medium for circu-
lating water to the upper cylinder or drum,
together with the outer wall of circulating-
tibes N, in connection with the base tubular
ring T, all substantially as described.

JAMES T. SMITH.
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