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To all, whom, it may concern: - 
Be it known that I, FRANK PYE, a subject 

of the Queen of Great Britain, and a resident 
of the city and county of Philadelphia, State 
of Pennsylvania, have invented certain new 
and useful Improvements in Overhead Boiler 
Feeding and Water-Purifying Devices, of 
which the following is a specification. 
My invention relates to improvements in 

overhead boiler-feeding devices; and the ob 
jects of my invention are, first, to heat the 
feed-Water before it is mixed with the water 
in the boiler, and thus prevent unequal ex 
pansion of the boiler-plates due to introduc 
ing a large body of cold water into the heated 
boiler; second, to furnish, in connection with 
an overhead boiler-feed, a water-purifier 
which will collect and retain not only mud 
and other impurities mechanically mixed with 
the water, but which also will, owing to the 
great heat to which it is subjected, separate 
all or nearly all of the salts which are carried 
by the water and which are ordinarily sepa 
rated in the boiler and deposited on the tubes 
and plates in the form of scale, and, third, to 
furnish a surface blow-off which will com 
pletely rid the apparatus of impurities and all 
matter collected therein and which will also 
rid the boiler of any grease or scum which 
may be on or near the surface of the water. 

In the accompanying drawings, forming 
part of this specification, and in which simi 
lar letters of reference indicate similar parts 
throughout the several views, Figure 1 is a 
longitudinal section through a boiler fur 
nished with my overhead feeding device 
which is shown in side elevation; Fig. 2, 
a section of Fig. 1 on line A B; Fig. 3, a per 
spective view of my purifying device, one of 
the ends being removed; Fig. 4, a perspective 
view of the inlet end of the feed-pipe, and 
Fig. 5 a perspective view of the outlet end of 
the feed-pipe. . 

C is a steam-boiler; b, the tubes; c, a metal 
box closed at the bottom, sides, and ends and 
open at the top, which is preferably furnish 
ed with inwardly-projecting flanges d, mak 
ing the opening in the top somewhat narrower 
than the width of the box. The box is placed 
in the upper part of the boiler and is com 
pletely submerged in the water therein con 
tained. 

e is a feed-water pipe passing through boiler 
a, and boxc, which is furnished at each end 
with suitable stop-cocks fg. 

h is an opening or series of openings, pref 
erably a slot, in the top of piped. This slot 
extends along the pipe nearly or quite the 
length of the box c. 
ii are metal plates secured to the bottom 

of box c. These plates converge toward their 
tops, but do not quite meet or touch. These 
plates run from one end of the box to the 
other, and the feed-Water pipe is placed be 
tween them, as shown. 

k are braces secured to the plates, which 
serve to keep their upper ends in proper po 
sition. 

l are holes or perforations through the 
plates if near their lower ends. 
The feed-water enters through pipe e and 

passes upward from this pipe through open 
ing or slith, thence between the two plates 
i, out between these plates, and through the 
open top of box c to the water in the boiler. 
The water entering through pipe e is cold, 
and in comparison with the water in the 
boiler the water in the bottom of box c 
is cool and is comparatively unaffected by 
ebullition. The sediment and mud carried 
by the entering water are first deposited in 
pipe e and on the bottom of box c and are 
thereby prevented from falling down on or 
between the boiler-tubes. The discharge of 
water from pipe e is upward. Hence this dis 
charge does not agitate the mud collected on 
the bottom of box c. As the water rises it 
becomes highly heated, and as the box c is 
placed at about the hottest point in the boiler 
the water when discharged upward between 
the tops of the plates if is heated to almost 
or quite the temperature of the water ih the 
boiler. This heating causes it to give up all 
or a great part of the salts which it may carry, 
which are then deposited in the box c. 
The water contained in box c is not affected 

to any appreciable extent by Surging or the 
movement of currents of water in the boiler. 
The water contained between the sides of the 
box c and the plates if is practically at rest, 
the flanges d on the box preventing any se 
rious disturbance due to currents which pass 
up along the sides and over the top of the 
box. The consequence of this is that mud and 
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sediment carried across the tol) of the box 
with the moving water meeting the still wa 
ter in the box will be precipitated by gravity 
and will fall into the box, where it will remain 
until the boiler is blown off. As the ebulli 
tion causes all the water in the boiler to cir 
culate again and again across the top of the 
box, more and more of the sediment which it 
may contain will be separated from it. 
At more or less frequent intervals, depend 

ing upon the nature and condition of the 
feed-water, the cock f is closed and the cock 
() is opened. When this is done, the pres 
sure of steam in the boiler drives the water 
in box c into sloth in pipe e and out through 
this pipe and away. The outrushing water 
causes all scum or grease upon the surface of 
the water in the boiler to enter box c, whence 
it passes to pipe e, and at the Slime time it 
thoroughly agitates all sediment or deposit 
on bottom of box c, which passes, with the 
water, to the pipe e and thence out past cock 
() and away. The sediment that may have 
collected between plates ij and the sides of 
the box c passes through holes l in these 
plates to the space between the plates and 
thence with the water to the pipe e. The 
blowing off completed, the stop-cock () is closed 
and the stop-cock f opened to replenish the 
Water-supply. 
The blow-off pipe being practically a con 

tinuation of the feed-water pipe, this latter 
is thoroughly cleaned out every time that the 
boiler is blown off. This prevents the stop 
page of the outlet end of the feed-pipe by an 
accumulation of scale and sediment, which is 
one of the great objections to an overhead 
feed system as ordinarily constructed. 
The box c, arresting and collecting the sedi 

ment and scale carried by the feed-water and 
preventing its accumulation upon the tubes 
and plates, greatly prolongs the life of these 
parts of the boiler. It is well known that 
scale and sediment on the tubes and plates 
causes them to rapidly deteriorate, while pre 
venting them from transmitting the heat from 
the fuel to the Water. If the tubes be coated 
With scale and sediment, they must frequently 
often at great inconvenience and expense, be 
cleaned or they will rapidly burn out. 

IBy the means described and illustrated it 
is possible to separate all or nearly all sedi 

ment, and Salts from the Water before it is ad 
mitted to the boiler, and at the same time 
feed-Water is added to the Water in the boiler 
at a temperature almost or quite as high as 
that of the water already in it. IIence there 
is not that danger from unequal expansion 
which occurs when a body of cold water is 
suddenly introduced into a hot boiler. 

IIaving thus described my invention, I 
claim as new and desire to secure by Letters 
Patent 

1. In combination, a steam-boiler, a com 
bined feed-water and surface blow-off pipe 
passing continuously through said boiler at a 
distance beneath the water-line and furnished 
along its top with an opening or openings and 
being adapted to receive feed-water at one 
end and to discharge or blow off at the other 
end, and stop-cocks upon said pipe without 
said boiler. 

2. The combination with a steam-boiler, of 
a box closed at its botton, sides, and ends and 
open at the top and adapted to be placed be 
neath the water-level, a combined ?eed-water 
and blow-off pipe passing through said boiler 
and box and furnished with an opening or 
openings along its top, stop-cocks upon the 
feed-water and blow-off ends of said pipe, and 
plates carried by and passing from end to end 
of said box and converging toward but not 
touching at their tops and furnished with 
holes along their bottom edges, all substan 
tially as and for the purposes set forth. 

3. The combination with a steam-boiler, of 
a box closed at its bottom, sides, and end and 
furnished with inwardly-projecting flanges at 
its top and adapted to be placed beneath the 
water-level, a combined feed-water and blow 
off pipe passing through said boiler and box 
and furnished with an opening or openings 
along its top, stop-cocks upon the feed-water 
and blow-off ends of said pipe, and plates 
passing from end to end of said box and con 
verging toward but not touching at their tops 
and furnished with holes along their bottom 
edges, all substantially as and for the pur 
poses set forth. 

FRANK PYE. 
Witnesses: 

CHRISTOPHER FALLON, 
CHARLES A. R.UTTER. 
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