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M PRovEMENT IN STEAM-GENERAToRs. 
Specification forming part of Letters Patent No. 10,041, dated September 20, 1853. 

To al uvhom it magy concerni: 
Be it known that II, ABEL SHIAWIK, of Cin 

cinnati, in the county of Hamilton and State 
of Ohio, have invented a new and useful Im 
provement in Steam- Generators; and I do 

- hereby declare that the following is a full 
and exact description thereof. " 

, The mature of my inventiom consists in a 
tubular generator which has a forced circu 
lation, and which, while it lines the fire-box 
and is expanded in its diameter from above , 
the fire-box to its termination, is connected | 
to a steam-chamber or receiver outside of or 
exterior to it. • 

First. I form a fire-box or furnace by bend 
ing a tube into a rectangular or other form, 
as may be desired, and bring the bends im 
mediately over each other, repeating the . 
bends until a sufficient height has been ob 
tained to form the fire-chamber or fürinace 
and to protect the jacket or outside covering 
from the hot fames ascending therefrom. 
Through the side of this fire-chamber there is 
a doorway cut to introduce the fuel. The 
frame of the doorway is made hollow, so that 

... i the water may pass through the tube into the 
frame and circulate freely around it while on 
its way to supply the generator. e To the up 
per end of this tube I attach the lower end of 
the generator, (of which it becomes a part,) 
after bringing it down a sufficient distance 
within the chamber to make the first section 
of the generator (which is spread out hori 
zontally) to come within the proper distance 
of the fire. The sections of the generator are 
placed horizontally over each other, asit were, 
in plates occupying the whole breadith of the 
chamber, the tube rising alternately at the 
center and circumference of each successive 
section, as the case may be, a proper distance. 
to give the flame freedom to circulate around 
and about, between, and upward through the 
turns, leaving just space enough between the 
turns of the Sections, and placing them the 
proper distance above each other to allow the 
flue room necessary to create a good draft. 
This arrangement is for the purpose of bring 
ing the greatest possible amount of fire-sur 
face in contact with the heat and flame in the 
least possible space, together with perfect se 
curity from danger of explosion. 

Second. From the point where the tube of 
the casing round the fire and the lower end 

of the generator are united, the tube of the 
generator is to be gradually increased im size 
untill it enters the steam-receiver, for the pur 
pose of giving the water forced into it and 
formed into steam the greatest possible free 
dom to expand “ on its way to the steam-re 
ceiver with the least possible friction and re 
sistahce consistent with the pressure desired. 
An air-vessell with a stop-cock in the throat 
is to be placed on the connecting water-pipe, 
and a cock in the pipe between the air-cham 
ber and the generator; also a safety-valve.be 
tween the air-chamber and a force - pump 
placed at the end of the water-supply pipe. 
This arrangementis to give a steady and com- . 
stant supply of water to the casing and gen 
erator. u M 

By closing the cock in the supply-pipe and 
opening the one in the throat of the air-cham 
ber, and suspending a weight to the lever of 

' the safety-valve sufficient to give the press 
ure 'necessary to supply the generator against 
any reacting pressure of the steam thereim, l 

, and then charging the air-vessel with water 
from the force-pump to the desired pressure, 
which will be seen by the escape of water at 
the safety-valve, and closing the cock in the 
throat of the air-chamber, it will appear that 
there has been a certain pressure of water 
locked in the chamber. Now, if the cock in 
the supply-pipe be opened when we desire to 
generate steam and open the cock in the air 

- vessell at the same time we light the fuel in 
the furnace, we will find the water forced by 
the pressure in the air-vesselto flow through 
the casing into the generator, where it comes 
in contact with the heated Surface and is con 
verted into steam. The steam thus produced 
starts the engine to which it is applied, which 
gives motion to the force-pump, and is sup 
plying water to the air-vessel long before it 
is exhausted by the supply from it to the gen 
erator. Then by partly closing or opening 
the cock in the supply-pipe the exact quan 
tity of water may be supplied to the generator 
to make the amoumt of steam desired. 
The generator above described ... may be placed vertically, diagonally, or horizontally, 

or may be made of any shape to suit the place 
where it may be desired to be placed. 
About the year 4820 or 1824 a Mr. Buchanan, 

of Lexington, Kentucky, invented a steam 
generator made of tubing formed into con- ' 
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