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To all whot it pay concern: 
Be it known that I, JoHN J. oGAN, a citi 

zen of the Uinited States, residing at Middle 
town, Orange county, New York State, have 
invented certain new and useftal improve 
ments in Internal Feed-Water Inductors, 
fully described and represented in the follow 
ing specification and the accompanying draw 
ings, forming a part of the same. 
The object of this invention is to furnish a 

more efficient and simple means of heating 
the feed-water delivered to a tubular steam 
oiler, aid preferably to deliver the feed 

water into the descending current of the 
boiler, so as to be heated by the waste heat, 
of the boiler fluid before it enters the rising 
c3 rent, in contact with the hotter surfaces. 
The invention is especially applicable to 

boilers having a horizontal steam-drum at the 
top and a water-drun arranged at a lower 
ievel and connected with the steam-drum by 
ascending and descending water-tubes. 
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Theinvention consists, primarily, of a feed 
water-heater shellinaihersed in and heated by 
the moving circulation-current of the boiler. . 
Such circulation-current is most effectively 
maintained by connecting a stealy-and-water 
drum at the top of the boiler with a water 
(irim at the botton by means of ascend 
ing and descending water-tubes; and the in 
vention consists, partly, in the coin bination, 
with the heater -shell extended within the 
steam-and-water drum below the water-line, 
of a series of discharge-pipes extended from 
the top of the shell to the mouths of the 
descending pipes to mingle the feed-Water 
with the current of boiler fluid descending 

SO 

therein. 
The invention also includes other details of 

construction, as hereinafter set forth, 
: The invention will be understood by refer 
ence to the annexed drawings, in which 

Figure 1 is an elevation of the drulls and 
tubes in such a water-tube boiler with the 
steam-drum in section. Fig. 2 is a vertical 
section upon line 2 2 in Fig. 1. Fig. 3 is a 
longitidimal section of the heater, and iig. 4 
is a cross-section of the same. Figs. 3 and 
4 are drawn upon a larger scale than Fig. 2. 
A designates the . steam-druin, and B. B 

water-drums arranged below the saine at op 
posite sides of a grate C. The ascending 

ter-drums by pipes having cocks El. 

inch feed-water pipe. 

tubes } connect the water-drums with the 
botton of the steam-drum, and the desced. 
ing tubes E connect the water-drums with 55 
the sides of the steam-drum adjacent to tie 
Water-line, 

F is a mud-drum provided with a blow-off 
G. and connected with the botto as of the via 

The Water-heater consists of a tubular shel 
i, closed at the ends by capsi. The boiler 
when in operation is filled with water up 
above the tops of the descending tubes E, and 
the drum Atherefore serves as a steam-and- 65 
water drum. The shell is shown immersed 
in the boiler fluid just below the water-like 
at and one of the caps connected with tile 
feed-water pipe i, which is extended thi'ough 
the headA' of the steam-druin. The contact to 
of the shell with the boiler fluid heats it to a 
high temperature, and the feed-water within 
such shell is thus heated very effectively. 
The other cap is connected by pipel and eock 
'an, with the naud-drum F. 
Aheating-pipe is connected with the fead 

water pipe k and extended within the shell 
close to its botton nearly to the opposite cap. 
A series of small outlet-apertures is formed in 
the top of the shell, their combined area be- 8c 
ing no greater than that of the feed-waterpipe, 
twelve of such ottlets, a quarter-inch diasa 
eter each, being shown to coöperate with a one 

As the water deliv 
ered by the pipe within the shell is unable to 8 
escape through the apertures, nearest to the 
mouth of such pipe, it is forced toward the 
apertures at the farther end of the shell, and 
is thus brought into contact with a large part 
of the shell's surface before it is discharged 90 
into the boiler fluid. By extending the heat 
ing-pipe in through the length of the shell the 
cold water flowing through such heating-pipe 
is warmed before it enters the shell by con 
duction from the water within the shell, which g5 
is already partially heated by the heat con 
ducted through the shell itself. The heat, is 
thus conducted to the water most effectively 
and thoroughly before the water is discharged 
from the beater. . . 
A series of discharge-pipes o is projected 

from the apertures in the top of the shei and 
beat down Wardly to extend into the moths 

s 

of the descending tubes E. The waterises 
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be generated therein. 
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in the ascending tubes D, owing to their su- 0, but may be placed in the center of the 
steam into the drum A, descends to the wa 
ter-drums B through the tubes E, and in its 
passage from the mouths of the tubes D to 
the mouths of the tubes E the highly-heated 
current flows over the water-heater, which is 
arranged within the steam-druna between the 
mouths of the said pipes. Two such water 
heaters are shown in Fig. arranged at op 
posite sides of the center line and connected 
with the feed-pipe by branch pipes k". 
sometimes extend the mouths of the water: 
tubes D upward through the water above the 
water-line at but the heated fluid in either 
construction flows around the shell of the 
water-heater on its passage to the descending 
tubes E. As a veily high temperature pre 
vails in the steam-drum, steam is liabie to be 
generated within the shell of the Yater-heater, 
and Itherefore extend a sent-pipe 9 from the 
top of the water-heater id a point above the 
water-line to discharge any steam that may 

As the temperature of 
the feed-water is greatly raised within the 
heater, a sediment is precipitated therein, 
which is drawn off from tigae to time by the 
pipe l and cock in to the mud-drum F, in 
which the sediment from the water-drums B 
is also accumulated and discharged, when 
necessary, through the pipe G. In thus blow 
ing off the sediment from the heater the out 
letpipe G from the mud - drum is slightly 
opened to diminish the pressure therein, thus 
inducing a current of steam into the heater 
shell i through the vent-pipe q, which forces 
the entire contents of the heater through the 
pipe L into the mud-drum. 
Without the steam vent-pipe g a water 

current would be induced within the heater 
(when thus connected with the mud-drum) 
through the water-pipes of but the action of 
the water-current would not be so rapid as 
that of the steam and would not tend to scour 
out the interior of the water-heater so effect 
ively. The vent - pipe q also furnishes a 
means of scouring out the mud-drum with 
steam, when required, as the entire contents 
of the mud-drum would be blown out rapidly 
by the steam operating through the pipeg 
whenever the outlet-pipe G from the mud drum is fully opened. 
The boiler-settings are not shown in the 

drawings, as they form no part of the pres 
ent invention, which relates solely to the con 
struction of the water-heater and its connec 
tions and its arrangement within the steam 
drum, where it is exposed to the heated steam 
and water. . . . 

The shell of the heater is shown (see Fig. 
screwed upon its ends; but the heater Bay 
be formed in one piece, of cast-iron, if pre 
ferred, and the pipe in inserted through one 
of the ends. The pipe in is placed within the 
lower side of the heater-shell to perfait the 
free passage of the water to the outlet-pipes 

perior heat, and, after it has discharged its shell without departing from my invention. 
The outlet-pipes o are shown projected from 

the top of the shell, but may be projected 
from the side, if preferred, and where aheater 
is used having the constructive features which 
I have described in a steam-drum having no 
descending. tubes. E the water may be dis 
charged from the outlets of the heater-shell 
directly into the boiler fluid, the outlets in 
stich case being made, very small to diffuse 
the feed-water in a sort of spray within the boiler fluid. 
By mingling the feed-water first with the 

descending current of boiler fluid the water 
is heated by the waste heat of the fluid and 
is thus raised within a few degrees of the 
boiler temperature without. diminishing the 
heat of the ascending fluid. 

In one important respect my invention dif 
fers from other water-heaters, in its arrange 
ment within the moving circulation-current 
of the boiler between the mouths of thie 
ascending and descending water tubes, which 
produce such a moving current in the upper 
drum where the steam is disengaged from the 
Water. 
One form of water-tube boiler is showi in 

the drawings to illustrate my invention; but 
it is obvious that the arrangement of the 
tubes in relation to the steam-drum is imma 
terial, provided the drum is connected with 
ascending and descending water-tubes which 
produce a circulation or moving-water cur 
rent therein. The insertion of a water-heater 
shell within the drum below the water-line 
secures, under such conditions, the utmost 
possible rapidity in the conduction of heat to 
the feed-water, while the moving current of 
water carries the feed-water, when mingled 
there with, into the cooler parts of the boiler, 
where it is least liable to injure the heated 
boiler plates or tubes. 
Having thus set forth the nature of my in 

vention, what I claim herein is 
1. In a tubular steam-boiler, a steam-drum having ascending and descending water 

tubes connected there with, a tubular feed 
water heater extended within the drum below 
the water-line, a feed-water pipe delivering 
water within such heater, and a series of dis 
charge-pipes extended from the top of the 
heater to mingle the heated feed-water with 
the boiler fluid, substantially as herein set 
forth. 

2. In a tubular steam-boiler, a stealm-drum 
having ascending and descending water 
tubes connected there with, a tubular feed 
water heater extended within the drun below 
the water-line, a feed-water pipe delivering 
water within such heater, a. series of dis 
charge-pipes formingling the feed-water with 
the boiler fluid, and a vent-pipe projected 
from the top of the heater above the water 
line within the steam-drum, as and for the purpose set forth. 

3. in a tubular steam-boiler, a steam-drum. 
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having ascending water-tubes connected with 
its lower side and a row of descending Water 
tubes connected to it near the water-line, a 
tubular feed-Water heater extended within 
the drum below the water-line, a feed-pipe 
delivering water within such heater and 
minute discharge-pipes extended from the 
heater into the mouths of the descending 
water-tubes to deliver the feed-water therein, 
substantially as herein set forth. 

4. A tubular steam-boiler having a steam 
drum with a water-drum arranged at a lower 
level and connected therewith by ascending 
and descending water-tubes, a mud-drum 
connected with such water-drum, a feed 
water heater having a tubular shell extended 
within the drum below the water-line, a feed 
water pipe delivering water within such 
heater, and a series of discharge-pipes for 
mingling the heated water with the boiler 
fluid, and a connection from the shell of the 
heater to the mud-drum to discharge the mud 
therefrom, substantially as herein set forth. 

5. A tubular steam-boiler having a steam 

drum with a water-heater arranged at a lower 25 
level and connected therewith by ascending 
and descending water-tubes, a mud-drum 
connected with such water-drum and pro 
vided with an outlet-pipe G, a feed-Water 
heater having a tubular shell extended within 3o 
the steam-drum below the water-line, a feed 
water pipe delivering water within such 
heater, and discharge-pipes formingling the 
heated feed-water with the boiler fluid, a con 
nection from the shell of the heater to the 
mud-drum to discharge the mud therefrom, 
and a vent-pipe, as q, projected from the 
heater above the water-line within the steam 
drum to admit steam for blowing off the water 
heater and the mud-drum, substantially as 4o 
herein set forth. 
In testimony whereof I have hereunto set 

my hand in the presence of two subscribing 
Witnesses. 
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JOHN J. HOGAN. 
Witnesses: 

- L. LEE, 
EDW. F. KINSEY. 


