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To all whom w nmay COnCErn:
Be it known that I, ALLAN STIRLING of
London, England, h&we Invented a new a,nd

useful Implovement in Steam - Boilers, of

which the following is a specification.
The object of my invention, which is an

. improvement upon the b01Ie_1 described in
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Letters Patent of the United States No.
407,260, dated July 16, 1889, and No. 479,678,
dated July 26, 1892, 1s to improve the Stirling
type of boiler in certain particulars; and the

Invention consistsin the features and combi-

nations hereinafter deseribed and claimed.
In thé accompanying drawings, Figure 1 is
a vertical sectional elevation of my improved

boiler when constructed with one steam and.

water drum, one lower mud-drum, and three

the steam and water drum; Fig. 2, the same

when the boiler is constructed with two com-

municating steam and waterdrums, one lower

conneetmﬂ the mud-drum with the front up-
per drum and the other two connecting the
mud-drum with the rear upper drum; and
Fig. 3, thesame when the boiler is constr ucted
with three-communicating steam and water
drums, one lower mud-drum, and three banks
of tubes connecting the mud-drum with the
steam and water drums, respectively.

A 18 the lower mud-drum; B B’ B, upper

steam and water drums; b, a dla,phraﬂ"m or

partition in the steam and Watel drums; &',
pipes connecting the water-spaces of _th_e
steam and water drums, and 6* pipes con-
necting the steam-spaces thereof; C, banks
of tubes connecting the lower mud- drum with
the upper steam and water drum or drums;

D, a fire-brick arch arranged over the grate

ik

or fi replace; K, fire-brick 131111]“‘ ad,]acent to
the banks of tubes, and e fire- bI‘]Ck shelves
Or projections.

In the form of boiler shown in I‘w 1 the'

lower mud-drum is connected to 1311e upper
steam and water drum by three banks of
tubes. The furnace is arranged in the usual
position 1n this type of boiler, “and a fire-brick

arch extends inwardly above the grate to se-

cure complete combustion of the gases and at
the same time project them in to and among
the front be—mk of ‘tubes at or near the lowel

T

ends thereof. A fire-brick partition extends
up inside the front bank of tubes from the
mud-drum to a point near the upper drum
and requires the flame and heated gases to
pass up and along this bank of tubes, com-
pletely envelopmﬂ‘ the same. After escaping
over the top of this fire-brick partition the
heated gases enter the second bank of tubes
at or near the upper drum and pass thence
down along and among the same to a point
near the lower mud-drum, whence they es-
cape into the rear bank of tubes. In their
final passage the gases ascend along and
among the rear bank of tubes to the uptake
or (,1111]1116"\}7 The projecting shelves aid in
directing the gases into the banks of tubes
and holding them therein. In this way the
fire-brick arch, partitions,and shelvesoperate

to hold the heated gases in contact with the

tubes of the several banks in and among the
same from the time they leave the furnace
until they finally escape into the chimney.
The result is that the front bank is heated by
gases of the highest temperature and the
middle and rear banks by gases of wmduall) -
decreasing temperature.
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- The feed—watm which entersthe steamand

water drum at the opening b° behind the dia-
phragm or partition passes down the rear
bank of tubes into the lower mud-drum and
thence forward into the other parts of the
boiler. Owing to the fact that the front

bank of tubes is subjected to the highest

heat the natural course of the water after it
enters the mud-drum will be forward and up
through the front bank of tubes into the up-

per Stea,m and water drum, thence down

through the middle bank of tubes into the

‘mud- dr um, again forward and up through
the front ha,nk of tubes, and so on in cir cmt

8o

ale

Therear bank of tubes bemc-' heated as above

described the feed-water is. gradually raised

in temperature and its sediment liberated
and deposited in the lower mud-drum before

the water enters into the general circulation
in the forward parts of the boiler.
In the form of boiler shown in Fig. 2 the

fire-brick arch, partitions, and shelves are

arranged substantmlly as 1n the form shown
in.Fig. 1; but there are two upper steam and
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tubes are ch&nﬂ*ed accordingly, so that the |

upper ends of the front bank connect with
the front steam and water drum and the up-

per ends of the middle and rear banks with
the rear steam and water drum. The upper

drumsalsohave their steam and water spaces,

respectively, placed in communication. The
pipes forming the communication between
thelr W&ter—spa,eecs permit the water to circu-

late or pass freely from the front upper drum

tothe middle upper drum,and this water, car-

rying steam with it, affords relief to the front

upper drum and enables steam generated in
the hottest part of the boiler to be liberated
in both the steam and water drums.

erated and deposited, as above described.

upper drum, or part of the tubesin the mid-
dle bank connect with the front upper drum

and part with the rear upper drum, or the

tition and part in the rear thereof.
modifications, however, some of the tubes
should always be behind the front partition,

the front upper drum to the lower mud-drum.

When the tubes of the middle bank are all
connected to the front or rear upper drum,

then this down ecireulation must of course
take place through this drum; but when the
boiler is formed with these modmcatwns the
water may pass down without going through
the middle or rear upper drum, or part of it
may passdown in this way and part through
the rear or middle npper drum. :

In the form of boiler shown in Fig. 3 there
are three upper steam and water d1 ums, and
the banks of tubes are connected therewith,
respectively. The fire-brick arch, par tlthIl
and shelves are substantially the same in. this

form of boiler as in the other forms, and the

upper drums have their steam and water
spaces, respectively, placed in communica-
tion.

The
feed-water entering the rear upper drum be-
hind the dl&phranm or partition first passes
down through the rear bank of tubes, being

thus heated and having its scale mattel 11b— '

In this form of boi_ler the feed-water |

enters the rear upper drum passes thence
down into the mud-drum, its %cale and sedi-
mentary matter being dep051ted after which
1t passes forward into the general circula-
tion, as above deseribed. The pipes connect-

| Ing the water-spaces of the upper drums en-

able the water to circulate or pass freely from
one drum to the other, as required by the op-
eration of the boiler. |
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Various other modifications th&n those

above suggested may be made without de-

parting from the spirit of myinvention. For

instance, the mud-drum may be formed of

two or more communicating drums or other-

phragm or partition in one of the upper drums
may in some cases be changed in form or po-

sition or omitted entirely. In some cases also,
| especially when only one elevated steam a,nd
. | water drum and one lower mud-drum are

In some cases it may be found. advisable to |
have the upper ends of both the front and
middle banks of tubes connect with the front

used, the position and number of the tubes
may be changed so as to make them form,
practically, a single bank with a fire- bI‘le

| partition or partltmns bemeen the tubes or
| two banks divided by a
{ or partitions.

front bank may be divided so as to have
part of its tubesin front of the fire-brick par- .
In these

Iam aware of the Preston patent of July 31,
1894, but my invention differs from the eon-
struction shown therein in several respects,

| particularly in that it does not have any large
| vertical pipe between the upper and lower
so as to permit of a down circulation flOIIl__

drums and in that its water-tubes do not enter
the upper drum at a point above the water-
level therein. |

- I claim—

A water-tube boiler comprising a lower
elevated steam and water

mud-drum, two
drums, three rows or banks of tubes connect-
ing the lower mud-dram with the elevated
steam and water drums, two of the rows or
banks of tubes connecting with one of the
elevated steam and water drums and one of
the rows or banks of tubes connecting with
the other steam and water drum, and ire-
brick partitions adjacent to the ‘banks of
tubes for directing and holding the furnace-
gases therein, substantially as deseribed.
| ALLAN STIRLING.

- Witnesses:
FREDERICK PrATT,
RoBt. J. MACBRIDE, Jr.

wise divided into compa;rtments, and the dia-
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