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To all vihon it may conce77: 
Be it known that I, JOSEPH L. HUNTER, of 

the city of Pittsburg, in the county of Alle 
gheny and State of Pennsylvania, have in 
vented a new and useful Improvement in 
Feed-Water Heaters; and I do hereby declare 
the following to be a full, clear, and exact de 
scription thereof. 
My invention relates to feed-water heaters, 

and is especially adapted for the purpose of 
heating feed-waterfor steam-boilers by means 
of exhaust steam, although I do not desire to 
limit it to this particular use. 

I will now describe my invention so that 
others skilled in the art may manufacture and 
use the same, reference being had to the ac 
companying drawings, forming part of this 
specification, in which- I 

Figure 1 is a vertical sectional view of the 
heater on the line at ac of Fig. 2. Fig. 2 is a 
cross-section on the line y y of Fig. 1. Fig. 3 
is a like view on the line 22 of Fig. 1. 

Like letters of reference indicate like parts 
wherever they occur. 

In the drawings, a represents a cylindrical 
a man-hole, b, and at its lower end a blow-off, 
(. Near the bottom of the heater C. is a water 
feed-inlet, d, and near the upper end of the 
heater C, is a Water-outlet, e, which communi 
cates with the steam-boiler by a suitable pipe. 
Situate within the cylinder Ci are heating 
pipes f, which are straight and vertical : 
through the major portion of their length, 
but are curved at the ends, as at f', and lead 
radially into the annular chambers g g’ out 
side of the cylinder a, one of the chambers 
being at the upper portion of the cylinder 
and the other at the lower portion. Commu 
nicating with the chamberg, at the upperpor 

tion of the cylindler CL, is an exhaust-steam 
inlet, h, by which the exhaust-steam is fed to 
the heating-pipes, and opening from the cham 
berg", at the lower portion of the cylinder a, 
is an exhaust-steam outlet, i. 
The operation is as follows: Water is ad 

mitted to the cylinder a through the feed-in 
let d and passes out of the cylinder or heater 
through the water-outlet e. The exhaust 
steam, passing through the pipes.f, communi 
cates its heat to the water within the heater. 

I am aware that feed-water heaters for steam 
boilers having curved pipes situate within a 
cylindrical case are not new, and I do not de 
sire to claim the same broadly. The advan 
tages of my improvement are, however, cheap 
ness of construction and a direct course for 
the steam through the pipe on a straight line, 
excepting where the curvature at the ends of 
the heating-pipes prevents such an obstruc 
tion to the passage of the steam as would be 
caused by a sharp angle. 
Having thus described my invention, what 

I claim, and desire to secure by Letters Patent, 
S 
As an improvement in feed-water heaters, 

a water-tank, Cl, annular steam-chambers g g’, 
arranged outside of and encircling the water 
tank, and steam-heating pipes straight and 
vertical through their major portion, curved 
at their ends, and extending radially into the 
steam-chambers, substantially as and for the 
purpose described. 
In testimony whereof Ihave hereunto set my 

hand this 25th day of July, A. D. 1888. 
JOSEPH L. HUNTER. 

Witnesses: 
CHAS. A. MACKEY, 
W. B. CORWIN. 
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