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To all chon it may concern: 
Be it known that I, HENRY C. SERGEANT, 

of the city of Columbus and the State of Ohio, 

G G G represent threegage-cocks, the upper 
one with a tube attached, passing over and 
down upon the crown-sheet, for the purpose of 

have invented a new and Improved Mode of showing when the circulation has begun. The 
Constructing Steam-Boilers; and I. do hereby 
declare that the following is a full and exact 

two lower ones show the proper height of the 
water outside of the cylinder or casing around 

description of the same, reference being had the fire-box. The dotted line is intended to 
to the accompanying drawings, and to the let 
ters of reference marked thereon. 
The nature of my invention consists in plac 

ing sheets of metal, cylinders, or tubes around 
the fire-surface of boilers, so arranged that the 
circulation will carry the water up along the 
fire-surface much higher than that on the out 
side of the sheet or metal cylinder, as shown 
in Figure 1, but, as shown in Fig. 2, much 
higher on the outside than inside. By this ar 
rangement the fire-surface will always becov 
ered with water as long as there is any above 
the lower edge of the sheet, cylinder, or tubes 
around the fire-surface and heatenough to pro 
duce the circulation; also, the circulation is so 
great that the sides of the metal and fire-sur 
face arescoured, and kept perfectly clean, free 
from lime or sediment. 
To enable others skilled in the art to con 

struct alnd use my invention, I will proceed to 
describe its construction. 

IFig. 1 represents a vertical cross-section of 
a vertical boiler. Fig. 2 represents a vertical 
cross-section ofacommon cylinder-boiler, show 
ing how the improvement canbe used in differ 
ent forms of boilers. • 

Letters AA in Fig. 1 represent the fire-box; 
B, the fire - flue through which the heat and 
smoke pass from the fire-box. 
C C represent the cylinder or casing placed 

around the fire-box, fastened with set-screws at 
the top and bottom, or otherwise, with a space 
at the bottom to admit of the flow of water 
and steam upward. 
DD represent the outside shell of the boiler. 
E E represent the tube or cylinder placed 

around the fire-flue, with openings bottom and 
top the same as around the fire-box, for the 
passage of water. For ordinary purposes one 
fire-flue may be sufficient, but, if found ad 
vantageous, several may be used, with theim 
provement attached to all. 
F F represent the crown-sheet of the fire-box. 

4 represent the water - line. Fig. 2, showing a 
section of cylinder-boiler with furnace below, 
represents the fire-line up above the water-line, 
(which is the dotted line;) but as soon as the 
fire is started the water will pass up between 
the inside casing and the boiler and flow over 
at the top and continue to filow, being supplied 
in the middle, at the bottom, with water from 
inside the casing. 
The operation is very simple. After the 

boiler has been supplied with water up to the 
second gage the fire can be started, which will 
cause the water to flow up between the casing C 
and the fire-box A, falling over onto the crown 
sheet F. A s soon as this has been ("Overed 
the casing around the fire-flue will pick it up 
and pass it in small particles up around the 
fire-flue, keeping it in contact with the heated 
surface until the greatest amount of the water 
will be turned into steam. The height of the 
water on the outside of the cylinder has noth 
ing to do witli keeping the fire-surface covered. 
As long as the lower edge of the casing is cov 
ered with water so long will the fire-surface be 
covered. When there is heat enough to injure 
the iron in the boiler there is heat enough to 
keep up the circulation. 
What I claim, and desire to secure by Let 

ters Patent, is– 
1. The combination of the metal cylinder or 

casing around the fire - surface with the fire 
box and a reservoir for a body of water upon 
tle crown-sheet. 

2. The combination of the fire-flue and cas 
ing around it, when so arranged as to receive 
the water from the reservoir on the crown 
sheet and convey it upward in contact with the 
flue. 

HEN RY C. SERG EANT. 

Witnesses : 
JoHN S. HOLLING.SHEAD, 
JOHN. S. HOLLINGSHEAD, Jr. 


