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To all whonv ié maly CONCErm: \

Be it known that I, Jorux CowAN, managing
director of the Stirling Boiler Company, Lam-

ited, a subject of the King of Great Britain-

and Ireland, residing at 25t. Andrew’s Square,
Edinburgh, Scotland, have invented certain
new and useful Improvements in Water-Tube

" Boilers, (for which T have made application
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for Letters Patent in Great Britain, No. 9,924,
dated May 13, 1901; in Germany, dated Sep-
tember 30, 1901; in Russia, No. 15,281, dated

October 8, [September 20,11901, and for which |

I have obtained a patentin France, No.314,561,
dated September 28, 1901,) of which the fol-
lowing is a specification. ~

" This invention is a division of the apparatus

disclosed in application for Letters Patent of
the United States, Serial No. 77,456, filed Oc-

tober 3, 1901.
~ My invention relates to water-tube boilers,

especially to the *“Stirling” boiler of the con-
struction known as the W type. In this type
of boiler the three steam and water drums

of the boiler are connected by banks of tubes

with the two lower water-drums, a consider-
able space between these two drums being
necessary. . : |

In many cases, particularly where boilers

“are placed in vessels where space is valuable
and a reduction in weight desirable, any.sav- |

ing that can be effected in the space occupied
by and in the weight of the boiler without

causing a loss of efficiency is of great impor-

tance. | | o
It is the object of my inventlon to reduce
the weight of the boiler as well as the space

which the boiler occupies while maintalning |

its efficiency and water circulation and to so
provide for the circulation of the water that
ho matter how much the firing of the boiler

Dbe forced there will be no danger of burning

out the water-tubes or of priming.
My invention consistsin providing the boiler

with one lower water-drum divided by a lon-

oitudinal partition into two water-spaces com-
municating with each other at the upper part
of the partition, the feed-drum being divided
longitudinally, whereby the entering feed-

1t.

‘water is prevented from freely mingling with
the hotter circulating water until it reaches

the lower water-drum, which is connected by
banks of tubes with each steam and water

space above, and in so proportioning the tube-

circulation areas as to prevent burning out of
the tubes and priming. -
" Referring now to the accompanying draw-

ings, Figure 1 is a sectional side elevation

of a Stirling boiler with my invention ap-
plied. Fig. 2 is an end view of the same, the
left-hand half being a section on the line z «
of Fig. 1 with the half-grate removed.

In carrying my invention into effect accord-
ing to one modification I form the boiler with
three upper steam and water drums «, b, and
¢, and I connect each of them to a lower water-

drum d by banks of tubes ¢, f, and g. The

bhack steam and water drum ¢, into which the

foed - water is delivered, is connected by a

nearly-vertical bank of tubes ¢ to the lower
water-drum . The central drum 6 1s con-
nected by an inclined bank of tubes f, while

‘the front drum « is connected by a more slop-

ing bank of tubes ¢. The drums ¢ and b are
also connected together by banks of tubes s
and 7, the former entering the drums below
the normal water-level and the latter above

The steam -spaces of the drums 6 and ¢
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are likewise connected by a bank of tubes w.

Inside the lower water-drum o I place a lon-

| gitudinal partition A, dividing the drum into

two water-spaces 7 and %, and I place this par-
tition so that the banks of tubes ¢ and f are
led into the space 7, and the bank of tubes ¢
is led into the space Z.. In some cases 1t 1s
preferable to arrange the partition to divide
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the central bank of tubes, so that half of 1ts

tubes and the front bank of tubes communi-

cate with the space s and the remainder of

the tubes communicate with the space £Z.
Passages m are provided in the upper part of
the partition to permit intercommunication
between these two water-spaces 7 and £ By
employing one lower water-drum and divid-
ing it into two spaces in this manner 1 am
able to dispense with one of the two lower

water-drums formerly used, thus reducing
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the total weight and cost of the boiler and
greatly reducing the floor-space occupied. T
have found, however, that in boilers pro-
vided with my divided lower water - drum
when the boiler is forced there is a tendency
for the water to pile in the two steam and
water drums ¢ and 6 nearest to the furnace

and to lower the level in the feed - drum
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¢. This I found was due to the fact that the
half of the central bank of tubes 7 nearest the
furnace under. these conditions acts as an up-
take for the water, leaving only the other
half of the central bank of tubes to act as a
Circulation was thus to a certain
extent retarded. I have found by experi-

ment, however, that this difficulty may be ef-
fectually overcome, and the water circulation

and efficiency of the boiler greatly improved

by the following simple device. '
Within the steam and water drum ¢, which

acts as a feed-drum, I place alongitudinal par-

‘tition 7, preferably fixed to the bottom of the

drum, so as to divide the bank of tubes ¢ into
two banks o and p. 1 also form direct com-
munication between the side of the feed-water
drum ¢ nearest the furnace and the central
steam and water drum by one or more rows of
tubes ¢, arranged below the level of the water
1n these drums and of such capacity that the
water-level in the front half of the feed-drum
¢ will remain practically the same as in the
front drums « and 6 at all times. The feed-
water pipe 7 delivers into the feed-drum on
the side of the partition remote from the fur-
nace. I make the upper edge of the parti-
tlon 7 rise a suitable height above the nor-
mal water-level, so that when under forcing
piling of the water tends to take place in the
tront and middle drums @ and & the water in
the front part of the drum ¢ will be corre-
spondingly raised and will flow over into the

 back half of this drum, which forms the feed-
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drum proper.

I have made careful experiments on a boiler
thus constructed and have found that it may
be very heavily forced without the least det-
riment to its water circulation, for as soon as
there is any tendency for the level of the
water to rise in either or both of the steam

and water drums nearest the furnace a rapid

flow of water occurs from these drums to the
teed-water drum, since all of them are in di-
rect communication with each other. Further

equilization of the water-level takes place by
overflow from the front half of the back drum
The single lower water- |

¢ into the baclk half.

772,340

drum ¢ is thus made to satisfactorily perform
the functions of the twodrums formerly used.
A further important advantage obtained by

a boiler constructed according to my inven-
tion is that practically all the feed-water is
kept separate from the circulating water of

“the boiler until it has passed down the bank

of tubes p most remote from the furnace into

‘the coolest and most quiescent part % of the

lower water-drum ¢. By treating the feed-
water 1n this manner before allowing it to
mix freely with the circulating water most of

the incrustation-forming compounds and mud

which it contains are deposited before the
water reaches the hottest bank of tubes ¢ near-
est the furnace. |

The mud-drum should be provided with the
necessary blow-off valve and mandoor, as de-
sired. _ ,

In applying my boiler to marine purposes
I may provide the steam and water drums
with cross-baflie plates », Fig. 2, to assist in
preventing serious commotion of the water
due to the unsteady motion of the vessel.

Having now described my invention, what
I claim as new, and desire to secure by Letters
Patent, 1s— . |

A water-tube boiler for marine and other
purposes, having in combination, a plurality
of steam and water drums, a single lower wa-
ter-drum a bank of tubes leading from each
of the steam and water drums to the lower
water-drum; a partition in lower drum, said

partition having openings near its upper end

and being arranged to provide a quiescent
space for settling of mud and also suitaby de-
flect the circulating water through the tubes

1n the rear bank; a partition in the steam and

water drum most remote from the fire divid-
Ing the same into compartments communicat-
ing with each other over the top of the par-
tition; tubes connecting the front compart-
ment of sald partitioned steam and water
drum and the adjacent steam and water drum,
sald connecting-tubes being arranged below
the water-level, and means for feeding feed-
water into the rear compartment of the par-
titioned steam and water drum, substantially
as described. '

In witness whereof I have hereunto set my

hand in presence of two witnesses.
JOHN COWAN.

Witnesses:
~ ANDREW SMITH,
P. A. MaAc BraqQue.
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