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No. 774,400.

UNITED STATES

Patented November 8; 1904. |

PAaTENT OFFICE.

MORRIS SHERMAN, OF CHATTANOOGA, TENNESSEE.

STEAM-BOILER.

SPECIFICATION formmg part of Letters Patent No. 774,400, dated November 8, 1904.
Application filed March 10, 1904 Serial No, 197,435, (No model.)

To all whom Tt ma,y COTLCern:

Be it known that I, MORRIS SHERMAN, a citi-

zen of the United States residing at Cha,tta-
nooga, in the county of Hamilton and State of
Tennessee have invented new and useful Im-
provementsin Steam-Boilers, of which thefol-
lowing is a specification.

MV invention has relation to new and use-
ful improvements in steam-boilers, and more
espeolally to that character or type of boiler
in which means is provided or included 1n the
structure of the boiler to establish a circula-
tion of the water through the boiler in order

to better facilitate the heating of the water

and the generation of steam.
The primary object of the invention 1is to

construct a boiler of the type mentioned with

an improy ed and simplified means for creating
the cir culation of the water within the boﬂer
in order that the heated water may be evenly
distributed within the boiler to bring substan-
tially all the water into direct. contact with
the portions of the boiler having the greatest

‘Theat.

Another object is to so construct the circu-
latory means or system that it may be easily
and thoroughly cleaned without disconnecting
or removing any of the parts from their op-
erative 1ela,tlon to the boiler. |

The invention consists In prowdmg, in com-
bination with an internally-fired fire-tube
boiler of the dry-back.type, a circulatory sys-
tem consisting of a plurality of water-tubesar-
ranged 1n the combustion-chamber in rear of
the boilerand communicating with theinterior
of the boileratpointsabove and below the fur-
nace or furnace-flue, the arrangement being
such that the tubes bemo' subjected to the hest—

~ed gases will cause a olreulstlon of the water

40

15

therem so that the water will be constantly
elevated from beneath the furnace and dis-
charged into the upper portion of the boiler
to be decomposed into steam.

The invention consists, further, in the im-
proved arrangement and aggroupment of the

various elements to be more fully described.

hereinafter and the novelty of which will

be particularly pointed out and distinctly

claimed.

I have fully and - clearly 1llustreted my in-
vention 1n the aooompanymo' drawings, to be
takenasa partof this specification, and where-
in—

Figure 1 is a vertical longitudinal central
section through a boiler embod ying my inven-
tion 1n its structure. Fig. 2 is a rear eleva-
tion of the invention, the rear fire-wall of the
boiler-furnace being removed to disclose the
arrangement of the pipes in the circulatory
system. Fig. 3 is a detail view of the ends of

one of the water-tubes, partly in section, show-

ing the structure of the removable plugs to
permlt access to the tubes. -
Referring to the. drawings, the reference-
numeral 1 designates the outer shell of a
boiler, which is substsntmlly cylindrical in
form and which is closed at its opposite ends by
means of heads 2 8. Extending longitudinally
through the boiler and armnﬂed at a polnt be-

low the horizontal diameter thereof are a pair

of furnace-tubes 4 5, the respective ends of
which are rigidly secured to the heads 2 and
3, through which they open. In the upper
portion of the boiler-shell above the furnace-
flues 4 5 are a plurality of fire-tubes 6, which
extend lengthwise of the boilerand are secured
at their ends in the boiler-heads, substantially
as shown in the drawings, and throuah which
the furnace-gases pass from the furnace-flue
on their way to the stack, the heating of the
tubes by the gases serving to decompose the
water in contact with said fire-tubes and oen-
erate the steam. This boiler, as br 1eﬂy cle-
scribed above, is of a common and well-known
type and forms, specifically, no part of my in-
vention, which consists in the additions or 1m-
provements made to said boiler to be de-
seribed hereinafter.

‘The boiler is supported upon any suitable
foundation, the construction of which is im-
maferial, but which is shown in the drawings
as consisting of I-beams 7, upon which the
boiler sets, as clearly shown in Fig. 1. At

the rear of the boiler is constructed a ohamber
8. built up of a horizontal wall 9, adjacent
the bottom of the boiler, a Vertlosl wall 10,
rising from said homzont&l wall, and a second
| horwontal wall 11, connected to the upper
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end of the vertical wall and abutting the rear - double-elbow coupling 19, as clearly shown

boiler-head at a point above the uppermost of
the fire-tubes in said boiler. In the rear or
vertical wall is an opening 12, communicating
with the interior chamber for a purpose to be
hereinafter more fully set forth. This open-
ing 1s closed by means of a door 13, suitably
mounted on the outside of the vertical wall.
1t will be seen that the products of combus-
tion and the furnace-gases will pass through
the furnace-flues 4 5 into the chamber 8 and
be directed by the walls of said chamber
thence into the rear open ends of the fire-tubes
6 and through said fire-tubes to the stack.
LThe boiler beinig supplied with a proper quan-
tity of water it is apparent that the water di-
rectly over the furnaces and furnace-flues will
be subjected to a greater heat than that water
below the flues, owing to the fact that the
heated fire-tubes add to the heat supplied by
the furnace-flues, while that water at the sides
and bottom of the boiler is heated by the flues
alone. The result of the circumstances just
stated 1s that the water in the boiler is not
evenly heated and a greater time and excess

ot fuel 1s required to generate the steam,
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which objections are satisfactorily overcome
by the means to be now described for main-
taining a constant and rapid circulation of
the water from the bottom to the top of the
boiler, so thatthe entire contents of the boiler
will be subjected to the heat of the fire-tubes
at one time or another.

At a point directly beneath the rear open
ends of the furnace-flues in the head of the
boiler are tapped two rows of holes, into which
are secured in any suitable manner a plurality
of rearwardly-extending horizontal pipes or
water-tubes 14, said pipes being arranced in
acurved line substantially coincident with the
curve of the boiler-shell, said line being ar-
ranged closely adjacent the periphery of the
head in order to bring the inner ends of said
pipes in proper position to receive the water
trom substantially all depths in the boiler be-
low the furnaces, so that when the circulation
1s created, as hereinafter set forth, there will
be no dead water left at the bottom of the
boiler. Each of these tubes 14 at its rear end
portlon is connected to one arm of a double-
elbow pipe-coupling 15, and to the opposite
arm 1s secured a horizontally-disposed pipe
16 1n line with the tube 14, extending into the

opening 1n the rear wall of the chamber 7

and provided with a screw-cap 17, which nor-
mally closes the rear end of the tube. but is
removable when it is desired to clean the tube
to which it is attached. |

Secured to and communicating with the in-
terior of each of the couplings 15 is a verti-
cal tube 18, arranged closely adjacent the rear
wall of the chamber 7 and extending upwardly
for the whole height of said chamber and
through the wall 11 to communicate with a

in Fig. 1 of the drawings. From the lower
arm of the coupling 15, or that opposite the
one connected to the pipe 18, is a depending
short pipe 20 in longitudinal alinement with
the tube 18 and provided with a closure 21,
the removal of which permits the water in
the tubes 18 to be drawn off and the tubes to
be cleaned. Secured to each of the couplings
19 and projecting laterally and forwardly

therefrom is a tube 22, the end opposite to

that connected to the coupling being connect-
ed to the rear head of the boiler and opening
into the boiler at a point just above and closely
adjacent the bank of fire-tubes in order that
the comparatively cool water will be dis-
charged directly onto the fire-tubes and be
quickly decomposed into steam. Xach of the
couplings 19 is provided with a short pipe 23
in line with the tubes 22 and provided with a
closure 24, the removal of which permits the
clearing of the interior of the pipes 29.

The upper vertical arm of each of the coup-
lings 19 is closed by a cap 25, which is remov-
able to permit cleaning. By referring to Fig.
21t will be noticed that the couplings 19 are
arranged side by side in a horizontal line and
are connected to each other by means of short
pipe-sections 26, and the side couplings are
provided with removable caps 27, so that the
interiors ot the couplings might be easily ac-

- cessible for cleaning purposes.

The innermost tube of each set or series, or
the one nearest the center of-the boiler, in-
stead of terminating in a line with the other
tuves is carried vertically for a distance above
the upper terminals of the remaining tubes,
as at 28, and is provided with a double-elbow
coupling 29, from one side arm or branch of
which extends a laterally-projecting horizon-

tal pipe 30, which is projected through the

rear head of the boiler and carried to a point
well within the shell, where it is provided
with a downwardly - directed outlet 31, the
lower end of which terminates at a point be-
low the water-line of the boiler and directly
over, or, 1f desired, among the horizontal fire-
tubes. It will be noticed that the lower ends
of the innermost tubes are at the lowest point
in the boiler, where the water is coolest, so
that the water from the coolest part of the
boiler will be discharged directly onto the
highly - heated fire-tubes and rapidly trans-
formed into steam.

The operation of the boiler, or rather the
actions created in the water by the structure
Just described, it is believed, will be apparent:
from the above description, taken in connec-
tion with the drawings; but it may be stated
as follows: The fire being built within the fur-
nace, the draft created carries the gases and
products of combustion rearwardly through
the furnace-flues 4 and 5 into the chamber 8
into direct contact with the vertical tubes 18,
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serving to heat the same and cause the water

therein, owing to its consequent heated con-
dition, to flow upwardly through said tubes

and the pipes 22 into the boiler at a point

above the fire-tubes. The rising of the heated
water and its flow into the upper portion of
the boiler causes the water from the bottom
of the boiler or that water subjected to less

heat, to flow upwardly into the pipes 18 and
‘;hence to the top of the boiler. It will thus
be seen that a steady, rapid, and continuous

circulation will be created within the boiler, so

that all the water within the boiler 1s brought
to the point of greatest heat, resulting 1n the
more econommal ancl Iapld O'enemtlon of the
steam.

The innermost pipes of the series, as above
described, by virtue of being carried above
the remaining pives and discharging ata point
approximately the center of the boiler serve
a purpose which 1s important in the success-
ful operation of the boiler. They provide, in

the first place, for a more even distribution
of the water in that they take the water from

the coolest part of the boiler and discharge it
at the hottest point, so that the average heat
of the water in the boiler is quickly reached.
A second important result attained by the
tubes mentioned is that they prevent siphon-
ing of the water from the upper part ot the
boﬂel, and a third result attained is that these
tubes accelerate the GlI‘CHlELthIl of the water

through the other tubes, owing to the fact

that the water flows more rapldly through

jected to theadditional heat of the d1y steam
within the boiler, and said tubes communi-
cating with the receiving—tubes 1n the series
through the couplings 19 and short pipes 26
creates more rapid circulation in all of the
tubes.

Having thus described my invention, what

the innermost tubes incident to being Sub—-

I claim, and desire to secure by Letters Pat-
ent, 15— |

1. The combination with a steam-boiler hav-
ing an internal furnace-flue, of a plurality of

Wa,ter-tubes arranged at the rear of the boiler:

and exterior thereto, the respective ends of

the tubes communicating with the boiler at

points above and below the furnace-flue, and
an additional tube communicating with all the

water-tubes and extendmo‘ to a point within
the boiler.

&

2. Thecombination with asteam-boiler hav-

ing an internal furnace-flue, of a plurality of
water-tubes arranged at the rear of the boiler
and exterior thereto, the respective ends of
the tubes communicating with the boiler at
points above and below the furnace-flue, and
one or more additional water-tubes communi-
cating with all the water-tubes projecting a
distance above said tubes, said additional tube

or tubes opening into the boiler above the

other tubes.

3. The combination with asteam-boiler hav-
ing an internal furnace-flue, of a plurality of
horlzontally disposed pipes arranged at dif-
ferent heights below the furnace-ﬂue.} coup-
lings carried by said pipes, vertical tubes con-
nected to said couplings and extending to a
point above the furnace-flues, couplings at
the upper ends of the vertical tubes, and hori-
zontal pipes connected to said couplings and
opening 1nto the boiler, all of said couplings
being provided with removable caps to per-
mit access to both the vertical and horizontal
water-tubes for the purpose of cleaning.

In testimony whereof 1 have siened my name

to thisspecification in the presence of two sub-
~seribing witnesses.

MORRIS SHERMAN.

Witnesses:

FranxrLin HARrRris,
T. S. Livox.
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