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UNITED STATES PATENT OFFICE. 

ED WARID WHITELEY, OF BOSTON, MASSACHUSETTS. 

| M PROVEMENT || N. STEAM- BO || LERS. 

Specification forming part of Letters Patent No, 28,788, dated April 19, 1859. 

To all uholm, it may conce7ºn: 
Be it known that I, ED WARD WHITELEY, of 

Boston, in the county of Suffolk and State of 
Massachusetts, have invented certain new 
and useful Improvements in Steam-Boillers, 
of which the following is a full, clear, and ex 
act description, reference being had to the ac 
Companying dira Wings, making part of this 

• Specification, in which 
Figure 11 is a view of the boiller with a por 

tion of the outer casingbroken away to show 
the parts Within; Fig. 2, a vertical section 
through the same. - 
For the greater economy of space and fuel 

the fire-surface has been increased in Steam 
boillers by the employment of tubes through 
Which either the Water or the flame was made 
to pass. These tubes have heretofore been 
placed Within the boiller and in immediate 
proximity to the hottest of the fire. Where 
great Compact mess is required and the fire 
box is placed within the boiller, this arrange 
ment is liable to a twofold objection: first, 
their position within the fire-box or immedi 
ately over it interrupts the proper combus 
tion of the fuell, while they are exceedingly 
liable to be burned out on account of their 
nearness to the fire. 
To remedy these objections is the object 

of my present invention, which consists in a, 
peculiar construction of boiller in which the 
fire-box is within the boiler, which is sur 
rounded With a series of vertical Water-tubes 
leading from the upper to the lower part of 
the Water-space and so arranged within a, 
chamber or passage around the outside of the 
boiller that the products of combustion after 
they escape from the fire-box shall circulate 
around and among these tubes, as will now 
be more fully described. 

In the dra Wings, A is the base, Which also 
serves as the ash-pit. It is furnished with 
doors ca, through which the draft is admitted 
to the fire; B, the fire grate; C, the boiller, the 
lower portion of which forms a Water-space, 
b, around the fire, A door, c, gives access to 
the fire-space D. An opening, d, through the 

products of combustion from the fire-space D 
into an annular chamber, E, formed by a cas- S 

| in a boiller of my construction of the same di ing, F, which surrounds the boiller, (A por 
tion of this casing is broken away in Fig, 1 to 
show the tubes within it.). A door, e, in the 

• casing admits Cold air to the chamber E. When 
it is desired to check the too rapid generation 
of steam, as will be frequently the case when 
used for Warminghouses, & C. A Smoke-pipe, 
G, is attached to the casing Fº on the side op 
posite to the opening di, so that the course of the 
products of combustion is from the fire-space 
D, through the opening di, and around on both 
sides of the boiller in the space Eto the Smoke 
pipe G. Within the space is arranged around 
the outside of the boiller C a series of tubes, 
f, which connect with the Water in the upper 
part of the boiller and also With the Water 
space b. (These tubes are attached to the 
boiller in any of the Well-known methods 
such as screws and lock-nuts,..) The tubes 
thus arranged offer a large amount of heating 
surface to the fire and hot air which pass 
through the chamber E, and also serve to es 
tablish a circulation Of Water in the boiller Cº 
and prevent it from foaming. Gage-cocks gº 
pass through the casing F into the boiller C. 
A coil of pipe, H, connecting With the Water 

in the boiller, is placed in the top of the fire 
space D; but this forms no part of my inven 
tion. 
The casinglF may be so arranged with suita 

ble joints at the top and bottom that it may 
be lifted of from the boiller when it becomes 
necessary to have access to the tubes if for re 
pairs, & C. The tubes maybe arranged around 
the boiller in one continuous row, as at f; ora 
second row may be placed outside of the first 
one, the ends entering the boiller above or be 
low the others, as at h, Fig. 1; or they may be 
bent, as at i, Fig. 1, to give umore length of 
pipe; or, When the Water-space bi does not pro 
ject beyond the body of the boiller, the tubes 
may be caused to enter at right angles to its 
vertical sides, as at k, Fig. 1. 
The following are some of the advantages 

which aire possessed by a boiller of the above 
construction: The tubes f, being placed out 
of contact with the Thottest part of the fire, 
Will last muchº longer than When placed within 
the boiller itself, While when they do require 
to be removed they are much more accessible. 

side of the boiller allows the escape of the | In a boiller with inside flues the boiller Will be 
| required to be armade of greater height to ob 
tain tl}e salme a inmount of beating-surface than 

ameter, This often lmakes the boiller of an 
inconvenient beight in proportion to its di 
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ameter, The removal of the tubes from the The Water-tubes if within the space E sur 
fire-space above the fire gives room for a larger || rounding the boiller, arranged and operating 
combustion-chamber, in which the gases from || in the manner substantially as set forth. 
the fire may be thoroughly ignited before || 1 Ka E. WHITELEY. 
passing off. Witnesses: 
What I claim as my invention, and desire SAML. COOPER, 

to secure by Letters Patent, is- A • THOS. L. GILOWER. La?: 
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