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To all, Zvi?ion it 7) a? conce77: 
Be it known that I, MICHEAL JoHN GALLI 

GAN, a citizen of the United States, residing 
at Cedar Rapids, in the county of Linn and 
State of Iowa, have invented certain new and 
useful Improvements in Boilers; and I do 
hereby declare the following to be a full, 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. 
My invention relates to improvements in 

steam-boilers, and more particularly to that 
class known as “upright or “vertical boil. 
ers; and the objects I have in view are, first, to 
provide a boiler that will be simple in construc 
tion, easily put together and taken apart, and 
the novel manner of arranging the tubes within 
said boiler; second, to provide a feed-cham 
ber at the base of the boiler, whereby the water 
becomes heated before reaching the water 
Space and tubes, thereby lessening the amount 
of fuel necessary to produce steam; third, to 
increase the heating-surface and accelerate the 
circulation of the water, to obviate the incrus 
tation of sediments, thereby making the boiler 
more durable and effective; and it further 
consists in certain features of construction 
hereinafter specified, and more particularly 
pointed out in the claims. I attain these ob 
jects by the mechanism illustrated in the ac 
companying drawings, in which 

Figure i is a front elevation of my improved 
boiler. Fig. 2 is a central vertical section of 
the same on linea at of Fig. 1. Fig. 3 is a per 
Spective of the fire-box and combustion-cham 
ber, and Fig. 4 is a section taken on the lines 
2) gy of Fig. 2. 

Similar letters refer to similar parts through 
out the Several views. 
A represents the outer shell or casing of the 

boiler, and is provided with a crown-sheet, A, 
and the usual door, A. A represents the ash-pit, having an ordinary 
door, ct, and is also provided with an inwardly 
extending annular flange, A, upon which the 
grate A' is mounted, and upon which an an 
nular base-casting, B, is mounted, it being pro 
vided with flanges B. B. 
Upon the ring or base casting B is mounted 

my tube-case, fire-box, and combustion-cham 

i 
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cross-section, as clearly shown in Fig. 4, and 
is provided with an ordinary uptake or smoke 
stack, C, which outlet is central to the com 
bustion - chamber, thereby securing greater 
draft than would be the case if otherwise air 
ranged. 

Directly opposite the door A' in the shell 
there is formed in the casing a similar open 
ing, C, and between the casing and shell, and 
surrounding the opening C, is a space-block, 
C, thus forming a fuel or stoke hole. 

Extending across the combustion-chamber 
C, and at a suitable height therein, is a series 
of water-tubes, D, communicating with the 
water-space E. (at each side of the casing.) 
formed by said casing and the outer shell. 
The tubes D are, furthermore, expanded on 
both sides of the flue, thereby forming braces 
to resist pressure from water and steam within 
the water-space E. 
The shell and easing are mounted upon a 

hollow cylindrical base, F, the top of which is 
concave or countersunk, forming an ash-pit, 
A, the purpose of which will be hereinafter 
more fully described. 
The base F is provided with an induction 

water-supply pipe, K, which may be connected 
to a pump or other ordinary and well-known 
means of supply. I also form in the base F 
an opening, F, for the purpose of affording 
means whereby the base may be cleaned from 
sediments deposited therein, and is shown in 
the drawings as hermetically closed by means 
of an inner plate, f', and an outer bridge 
piece, f', secured by bolts and nutsf. 
H represents the steam-pipe, which is pro 

vided with the usual valve, H, and is prefer 
ably situated as shown in Fig. 1. 
II represent screw-taps, situated diametric 

ally opposite each other in the outer shell or 
casing, and are intended for the purpose of 
inspecting the water-tubes D, it being evi 
dent that a light placed at one will give suffi 
cient light for a person at the opposite tap or 
opening to inspect the tubes and learn their 
condition. 

Extending downwardly from the outer shell 
or casing, A, to the base F, and at suitable 
distances apart, is a series of circulating or 
feeding pipes, F, provided with ordinary 

ber, C, which is preferably of an oval shape in valves, F, for the purpose of regulating the 
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flow of water from the base F into the water 
space E. It will now be seen that the water, 
entering the induction or supply pipe K into 
the base F, passes upwardly through the pipes 
F into the water-space E, and then through 
the tubes D. As the water enters the base F, 
the heat radiating downward, and hot ashes 
falling upon the concave or countersunk sur 
face a', will heat the water contained therein 
to boiler-pressure before it enters the water 
space E and tubes D. Thus it will be seen that 
the amount of fuel required to give the water 
the necessary temperature is greatly lessened. 
The boiler now being fired up, the products 
of combustion pass up through the chamber C 
and in and out among the pipes or tubes D, 
which are placed on an inclination for the 
purpose, that the steam generated therein will 
rise through the higher end, to be replaced by 
water entering through the lower end of such 
tubes, thereby producing a strong circulation 
of the water through such tubes; and they are 
furthermore so arranged as to make the path 
of the product of combustion as tortuous as 
ossible, and thus quickly absorb the heat 

therefrom, and thence the products pass out 
through the uptake or smoke-stack C; and, 
further, the object of arranging the tubes at 
an inclination is for the purpose of keeping 
them from Sediments and in keeping the water 
in a constant state of circulation, and as the 
smoke-outlet is central and the tubes being 
arranged as described, they thus form a very 
efficient spark-arrester. 

By the means and construction described a 
circulation of the water is produced, it pass 
ing from the chamber F up through the pipes 
Finto the water-space E, and thence through 
the tubes D, where the operation is repeated, 
the dry steam passing in regulated quantities 
out of the steam or exit pipe H. 

It will be see from the above that the con 
struction of the boiler is greatly simplified, 
the shell is readily placed over the uptake 
and combustion-chamber, and the number of 
parts composing the boiler are materially re 
duced and simplified, and that the large 
amount of heating-Starface and the position of 
the water-chamber F reduces the amount of 
fuel required to run the same to a minimum. 

I do not wish to be understood as limiting 
my invention to the exact construction shown, 
as I may alter the same without departing 
from the Spirit of my invention. For in 
stance, if found preferable, brace-pieces may 
be secured to the shell and casing; the induc 
tion-pipe may be situated near the top in 
stead of as shown; and I may also use a gage 
secured to the Side of the outer casing by 
means of hollow tubes, whereby the height of 
water contained in the boiler may be ascer 
tained. 

I am aware that patents have been granted 
showing a boiler having a fire-box formed of 
a series of water-tubes connecting a water 
base with the body of the dome or boiler; 

also, that boilers have been constructed hav 
ing an outside jacket and fire-box with flues 
formed in such manner that the products of 
combustion shall heat the water in the Water 
space before being fed to the boiler, and also 
that tubes have been placed at an incline. I 
therefore do not claim the above features 
broadly. 

I am aware that prior to my invention boil 
ers have been used in which the tubes were 
placed on an incliuation. I therefore do not 
claim such a combination, broadly; but 
- What I do claim as my invention, and de 
sire to secure by Letters Patent, is 

1. In a boiler of the class described, a com 
bustion-chamber having transverse inclined 
water-tubes, a shell forming a water-space 
around the chamber, a chamber forming a 
base, and pipes communicating there with and 
with the water-space of the boiler, and an in 
terposed ash-pit having a countersunk por 
tion, substantially as specified. 

2. In a boiler of the class described, an oval 
combustion-chamber provided with transverse 
water-tubes, a cylindrical shell embracing the 
same and forming a water-space, a base form 
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ing an ash-pit having a countersunk portion, 
and a hollow chamber, and pipes communicat 
ing with said chamber and with the water 
space of the boiler, substantially as specified. 

3. In a boiler of the class described, an in 
ner oval combustion-chamber and fire-box 
provided with a series of transverse inclined 
water - tubes and with a central uptake, a 
shell adapted to embrace the uptake and colm 
bustion-chamber and forming a Water-space, 
a base-ring arranged within the shell to sup 
port the combustion-chamber and resting upon 
a foundation to which the shell is secured, and 
a base forming an ash-pit having a counter 
sunk portion, substantially as shown and for 
the purposes specified. 

4. The combination of the outer shell or 
casing, A, having the combustion-chamber C 
therein, and mounted on the base A" of the 
chamber F, having a countersunk portion 
provided with opening F, induction-pipe K, 
and connecting - pipes F, substantially as 
shown, and for the purposes specified. 

5. The combination of the outer shell, or 
casing, A, mounted on the base A" of the com 
bustion-chamber C, provided with the trans 
verse inclined tubes D, and the uptake H, 
forming the water-space E, and with the space 
block C, pipes F, chamber F, having a coun 
tersunk portion, opening, F, and induction 
pipe, substantially as specified. 

6. In a boiler of the class described, the 
base F, forming a water-chamber, having its 
upper surface concaved or countersunk, in 
combination with the shell and casing and 
connecting-pipes, substantially as shown, and 
for the purposes described. - 

7. In a steam-boiler, the base F, forming a 
water-chamber, the opening and induction 
pipe, and having its upper surface concaved 
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or countersunk, whereby the water is heated casting B, flanges B'B', and ash-pit A', all sub 
before reaching the water-space and tubes, stantially as shown, and for the purposes de 
Substantially as described, scribed. - 

8. In a steam-boiler of the class described, In testimony whereof I affix my signature in 
5 the E.g. a countersunk upper surface presence of two witnesses. 

provided with the opening F and induction- N pipe K, and connecting-pipes F, in combina- MICHEAL, JOHN GALLIGAN. 
tion with shell A, oval casing C, provided with Witnesses: 
transverse inclined pipes or tubes D, space. W. S. RICHMOND, 

Io block C, smoke-outlet C, exit-pipe H, base- H. B. MARTIN. 

  


