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To all who77 it invay conce77. 
Beit known that I, ANDRIANI. BARRANOFF, 

sages 12, which extend through the lower Wa 
ter-space and connect with the ash-chamber. 

a citizen of the United States, residing at Ban- One object in my invention is to prevent 
gor, in the county of Penobscot and State of 
Maine, have invented certain new and useful 
Improvements in Steam - Boilers; and I do 
hereby declare the following to be a full, 
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its object is to improve and create a greater 

clear, and exact description of the invention, 
such as will enable others skilled in the art 
to which it appertains to make and use the 
Same, reference being had to the accompany 
ing drawings, and to letters or figures of ref 
erence marked thereon, which form a part of 
this specification. 
This invention relates to steam-boilers; and 

natural draft, whereby steam can be generated 
more quickly and rapidly, while a poorer 

... quality of fuel may be employed without the 
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aid of a blower and with good results. 
To this end my invention consists in the 

construction 
hereinafter set forth and claimed. 
The drawings herein shown represent, in 

Figure 1, a front end elevation of a boiler 
containing my improvements, with one-half 

Fig. 2 is a central the front plate removed. 
vertical section longitudinally of the boiler. 
Fig. 3 is a sectional plan view showing the 
position of the transverse draft-filles in the 
boiler beneath the grate-bars. 
As before premised, my improvements are 

herein applied to an annular boiler, shown 
as an entirety at 2, and composed of two cy 
lindrical shells-an outer and inner one, re 
spectively-3 4, circular in cross-section. 
These shells, together with the front and rear 
end heads, 56, form the Water-space, which, 
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for convenience of description, may be said 
to consist of an upper and lower portion, de 
termined by a plane drawn horizontally across 
the top of the grate-bars 77, which are inte 
riorly located or within the bore of the inner 
shell, 4. As this particular boiler is a hori 
Zontal return-flueboiler, flues SS are disposed 
in the usual manner longitudinally within 
the water-space and connect with the main 
Stack 9. 
To the rear of the grate-bars and interiorly 

of the water-space rises the “bridge-wall’ 
10, so called, which rests upon the inner 
shell, 4, and is made hollow, having air-pas 

checked temporarily. 
heating I have located the grate-bars within 
the central bore of the boiler 2, a short dis 
tance above the lower water-space of the 

and combination of devices 

the excessive heat and overheating of the 
grate-bars, ash-chamber, and the adjacent 
parts, as now frequently occur; hence when 
the lower door leading to the ash-pit is 
opened the sudden rush of cool air therein 
forces the hot air outwardly back upon it 
self, in lieu of drawing it up through the 
grate-bars and fire. The draft is thereby 

To obviate this over 

boiler, which extends therebeneath and forms 
an ash-chamber, 13. Access to the latter is 
had by means of the door 14; access to the 
fire by means of the door 15. Furthermore, 
exteriorly of the boiler is disposed a jacket 
or iron plate, 16, circular in cross-section. 
(See Fig. 1.) This plate beneath the boiler 
extends from the front of the latter rear 
wardly therebeneath to a point behind but 
vertically below the bridge-wall. The cham 
le' so formed I term the “ lower ash-cham 
ber, 17. This is separated from the upper 
flue-space, 21, hereinafter described, by two 
longitudinal partitions, 20, which unite the 
outer shell, 3, of the boiler with the ex 
ternal plate, 16. Access to said chamber 17 
is had by means of the door 18, which is to 
be automatically operated by means of some 
one of the numerous regulator's now in use. 
The upper portion of said plate 16 above and 
albott the boiler extends from the front to . 
the rear of said boiler proper, and forms the 
flue-passage 21. (See Figs. 1 and 2.) Said 
passage surrounds the shell 3 of the boiler, 
and is bounded at the bottom by the longi 
tudinal partitions 20 before mentioned. 
To economize fuel and obtain heating-power 

from the hot gases passing to the stack, I have 
placed above the shell 3 and between the lat 
ter and the external shell, 16, a deflector 
plate, 23. Thus the hot gases passing through 
the return-?lues S8 and escaping to the stack 
are turned downward and compelled to pass 
laterally of the boiler in lieu of directly on 
top. The path of the gases diverted by the de 
flector 23 is indicated by arrows acac in both drawings. 
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Communication between the upper and 
lower ash-chambers is obtained by a series of 
air-flues, 1919, arranged transversely across 
the lower water-space of the boiler, and which 
connect the inner and outer shells of the 
boiler at this point. In the present instance 
there are three rows, with the flues in the sev 
eral rows alternating. Moreover, said flues 
are of sufficient diameter to admit passage of 
any cinder which may drop through the grate 
bars. 
The fire is tended through the door 15, 

while the inner surface, 4, of the boiler-shell, 
or that adjacent to and beneath the grate-bars, 
is kept free from ashes by a utensil to be in 
serted through the door 14. The accumulated 
ashes in the lower chamber, 17, are removed 
-by way of the door 18, which is normally 
maintained open, the intermediate door, 14, 
being open only when cleansing the inner 
shell, 4, or when first starting the fire, when 
the lowest door, 18, may be shut. 
During active service of the boiler the air 

currents therethrough are indicated by the 
arrows, first, by Way of the door 18 to ash 
chamber 17; thence through the lower water 
space, transversely thereof, by Way of the air 
flues 19 into the upper ash-chamber, 13, and 
between the grate-bars to the fire. From there 
the products of combustion are conducted in 
the usual manner over the bridge-wall, re 
turned through the flues SS, thence upwardly 
and over the crown-sheet to the main stack. 
When the fire is first started, the inter 

mediate door, 14, may be opened, but subse 
quently to be closed, when the lowest door is 
then employed to regulate the draft. 
construction the draft is increased. The parts 
surrounding the grate-bars are not liable to 
become overheated. Furthermore, the inner 
shell, 4, of the boiler beneath the grate-bars 

By this 

is readily cleansed, while the ashes which pass 
into the chamber below are readily removed. 

The system of pipes herein shown at the 
rear of the boiler for increasing the circula 
tion is explained and described in an applica 
tion, Serial No. 280,479, filed July 20, 1888; 
hence I do not desire to make any claim there 
for, but simply show them in connection with 
my present improvements. 
What I desire to claim is 
1. The combination, in a steam-boiler hav 

ing an annular water-space, of a hollow bridge 
wall interiorly of said water-space, an ash 
chamber exteriorly of said Water-space, and 
air-passages 12, extending thereacross, which 
connect said ash-chamber with the chamber 
in the bridge-wall, substantially as specified. 

2. In a steam-boiler having an annular wa 
ter-space with draft-flues 88 longitudinally 
therethrough, the combination, with said 
boiler, of the grate 7, the hollow bridge-wall 
10, the air-passage 12, the draft-flues 1919 
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transversely of the lower water-space, the 
ash-chamber 17 below the same, and the doors 
14 18, the latter operating automatically, sub 
stantially as and for the purposes set forth. 

3. The combination, with a boiler construct 
ed with an inner shell, 4, an outer shell, 3, com 
posing the Water-space, and with the flues 88 
therein, of the transverse draft-flues 1919 ex 
terior to and below the grate, the grate-bars 
7 7, arranged above the lower water-space, 
and the plate 16, inclosing the Outer shell, 3, 
and forming beneath the said shell the ash 
chamber 17, and above and about said shell 
the flue21, substantially as herein described. 

In testimony whereofI affix my signature in 
presence of two witnesses. 

ANDRIAN I. BARRANOFF. 
Witnesses: 

ALBION VEAZIE, 
JoHN C. WILSON. 
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