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UNITED STATES

PATENT OFFICE.

WILLIAM OLDMAYN, OF BUFFALO, NEW YORK.

IMPROVEMENT IN STEAM-BOILERS.

Specification forming part of Letters Patent No. 24,326, dated June 7, 1859. .

1o all whom t¢ may concern: -

Be it known that I, WiLL1AM OLDMAN, of
Buffalo, in the county of Erie and State of
New York have invented a new and useful
.Improvement 1In Steam- Boilers; and I do
hereby declare that the following is a full,
clear, and exact description of the same, ref-
erence being had to the accompanying draw-
Ings, formmg part of this specification, in
which—

Figure 1 is a vertical section; Fig. 2, a hori-
zontal section, and Fig. 3 an 011t11ne dlewram
to 1llustrate a portion.

The nature of my invention consists in giv-
ing & dishing or partially spherical form to
the tube—sheets, which receive and sustain
each end of the tubes, the hollow or concave
side of one tube-sheet being presented toward
the swelled or convex side of the other,in or-
der to allow more expansion and contraction
to the tubes than is allowed by the use of
plane tube-sheets.

It also consists in a peeuher ar ranﬂ*ement
of the tubes in reference to each other and
to one of the dishing or spherical tube-sheets,
whereby the elasticity of the metal is made
more avallable.

It also consists in providing in the within-
described relation to an annular water-space
on the exterior a liberal water-space extend-
ing down the center of the chamber above
and communicating with the large central

water-space between the tubes, whereby an

~active current of waterisinduced to wash the
lower tube-sheet.
| To enable others skilled in the art to make
~and use my invention, I will proceed to de-
- sceribe its construction Emd operation..

My grate A iscircular. An annular water-
space or water-leg, B, completely encircles the
fire, with the exeeption of an ordinary door
ononeside. (Notrepresented.) Acrossthe top
of the inside fire-box or furnace extends a
crown-sheet or tube-sheet, C, which is not
plane, as are all ordinary tube-sheets, but is
slightly arched, or, rather, domed, the sheet
being convex on its upper face and concave
on its lower face, as represented. This sheet;
C 1s thickly perforated with holes, in which

are secured the ends of the tubes D, through |

| which the produects of combustion eseepe

from the furnace. These tubesD areslightly
inclined from the perpendicular, diverging as
they ascend. Iarrange them inthree or more
sections, as shown in Flg 2, and dispose the
tubes in any one section para,llel to the other
tubes In the same section. The upper ex-
tremities of these tubes are secured in a sheet,
E, which is not plane, but, like C, is d1sh1ncr
or-spherical, the convex side bemb presented
upward. The sheet K, like the sheet C, 1s of
a circular form. The sheet K is larger than
the sheet C. By the divergence of the tubes
D a larger sheet is required to secure them at
their upper than at their lower extremities,
and not only is the area of the curved portion
oreater, but for obvious reasons the radius of
the curvature or “dish” of E is greater than
that of C. The sheet E is of so large area
that it extends somewhat beyond the limits
required to receive the ends of D; but the an-
nular portion E’ exterior to the tubes D, is
not dished. Itisplane like the ordinary tube-
sheets, as represented in Fig. 1. The diver-
gence of the upper ends of the tubesD leaves
a considerable space in the center, which, like
the smaller interstices between the tubes, is
allowed to be filled with water. |

Above the annular space in which the up-
per ends of D are secured is a spacious box
or combustion-chamber, K, in an annular
form, as represented. In this chamber the
unburned gases rising from fresh fuel have a
renewed opportunity to mingle with the free
oxygen and flame and be burned. 'This com-
bustion-chamber F is of such diameter that
it extends over the plane annular portion E’
of the sheet E. The water-space standing in
the center of the combustion-chamber (de-
noted ¥') may be either c¢ylindrical or conical.
I have represented it as conical, the larger di-
ameter uppermost. The combustion-chamber

F may be of any height consistent with the

height of the entire b011e1:, care being taken
to have its top well stayed to the tOp of the -
boiler and to be sure that there is always suf-
ficient water on 1t to avoid danger of its over-
heating. ,
The exterior or shell of the boiler is of
larger diameter at the middle and top than
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at the base. At or near the '1e_vé_1 of Cis an
annular sheet, G, which connects the cylin- |.

drical portions of the shellof different diamne-

ters, as represented. This annular sheet is |
perforated, as is also the plane portion E’ of |

the sheet E, and in these perforations are
tightly secured the ends of an additional se-

ries of tubes, H, as represented. Through
these tubes H the hot gases are compelled to
~descend from the combustion-chamber I.

- Escaping from the lower ends of H they im--
pinge upon a horizontal plate, I, which sur- | |
| heated and delicate portion of the boiler..The
only quiet water is at the bottom of the wa-
ter-leg B. There the sediment consequently

rounds the shell of the boiler at a lower level,

as represented, and are then free to ascend

in an annular space, N, provided between the

24.326

boiler and the temperature of the gases rising
within the jacket on the outside of'the shell,
but whether it be upward or downward
through F’ it must necessarily flow in the re-
verse direction through F’/,and thus the wa-
ter flowsradially either outwardly or inwardly
through the spaces between the tubes D, and
being by its momentum projected downward

it thus continually washes the convexsurface

| of the tube-sheet C, preventing any accumu- .

‘shell of the boiler and a suitable jacket, J,

~and to escape through the stack K in the or-.
- dinary manner. This jacket may, 1f pre-

. ferred, be double and contain water between
_ its‘parts, in order to heat such water prepara-

~ tory to its being forced into the boiler; but I

‘haverepresented itas a simple jacket of thin

- metal. The top of the boiler and of the jacket

may be of any form consistent with strength,

“either dome-like or spherical, conical, as rep-

~ resented, or of any other form, according to
the height allowable and as the desire to ob-
 tain dry steam may dictate..
" The steam is taken from the boiler at or
" near its top, in the usual manner, by a pipe,
(not represented,) and there are suitable

lation of sediment, and consequently prevent-
ing the oxidation or burning of this highly-

collects and may be removed as often as re-
quired by the ordinary means,there being no

tubes and fewor no stays to diminish the
effect of scrapers

or of water injected from
'8 is intended to illustrate the effect of

any inequalities in the contraction and ex-
pansion of the tubes and tube-sheets.  "When

|‘the tubes expand with heat and demand in-

creased room between the tube-sheets, the
irregular  transverse strain on each sheet if .
plane becomes so great at some points as

sometimes to destroy them. In my boiler

1 both the' sheet C and the sheet L are capa-

man-holes and hand-holds (not represented)

through the boiler and through the jacket to
allow access for repairs. S o

The hot gases rising from -thé'ﬁl‘e- ascend.

through the tubes D, imparting heat to the
~ water surrounding and between them. As-
 eending from D slightly cooled, they mingle
and complete their combus.ion in the cham-
ber F, and thence descend through the tubes
"H to the annular smoke-box M, from which
they rise in a current completely surrounding
the boiler, imparting heat to the contents at
every step, and escape comparatively coolinto
the stack K. - | o

The active circulatidn of the water :in_ _'-t-he'

boiler is represented by either the red or black
arrows. -As the combustion-chamber K ex-
tends very nearly across the whole shell, it is

‘much the least.

ble of yielding somewhat, but the lower sheet
The upper sheet, K, is ca-
pable of yielding very much, owing to the

fact that the tubes are arranged in sections,

and that that portion of the sheet between

the sections is free tospring. Fig.3 is a dia-
gram of a cross-section on theline. T''T. The
red line shows the curvature assumed by the

free portion of the tube-sheet when the tubes

contract, and the blue line close beneath it

shows the nearly plane form assumed by this
portion when, by reason of the expansion of
the tubes, the tube-sheet E isrequired to rise,

‘and  consequently to extend itself. Plane

sheets corrugate irregularly when compressed,

| and are obviously incapable of any yielding

evident that the steam generated between the

~ tubes and about the furnace must rise to the

surface of the water through the central wa-
 ter-space, F/, and the narrow annular space
F’” between F and the shell, or through one

 of these alone. - As the steam in rising tends

to drag up large quantities of water, which
must be replaced by water descending at some
other point, an active current is invariably es-

tablished, the water either flowing up through -

the central water-space, F/, as shown by the

red arrows, and down the marrow annular
space F’/, or down through the central space,

E’, and up through F’/, as shown by the black
“arrows. The direction of the current in this
"~ respect depends on the proportions of the

to a force of extension; but my dishing or

spherical sheets, with the tubes arrangsd in
sections, allow a sufficient amount of yield-

ing to obviate the difficulty. By the curva- .
ture or dishing form already established in

the sheet and by the division of the space
into several suitable sections, as represented, -
a compressive force simply increases the curv-
ature in a slight and harmless degree very

much exaggerated by the red line in Fig. 3,
while a tensile force simply diminishes the

curvature, as represented exaggerated by the
blue line in the same figare. -~ =
I have ascertained by experience that this

| boiler is more efficient in generating steam

than any others of similar size not tubular,

‘and is much less troublesome to keep tight

(and it is presumed will be much more dura-
ble) than other forms of tubular boilers.
Having now fully described my invention,
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- whatT claim as new therein, and desire to se-
cure by Letters Patent, is— :

- The central water-space, ¥/, in the combus-
“tion-chamber F, arranged in relation to the an-
nular water-space I’ and to the tubes D, or
~their respective equivalents, substantially as

- within setforth, for the purpose of inducing an

a.ctl ife circulation of the W&ﬁer radially &mong
the tubes with the advantages above ex-

- WILLIAM OLDMAN.
Witnesses: - |

CHILION M. FARRAR,

W. H. EASTMAN.

plained.
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