


UNITED STATES PATENT OFFICE. 

" Tio att 2 toñoºm it may concerºn: 
Beit known that I, JAMES W. FARRELL, of 

Reading, in the county of Berks and State 
of Pennsylvania, have invented certain new 
and useful Improvements in the Furnaces 
of Steam-Engines, of which the following 
is a full, clear, and exact description, refer 
ence being had to the accompanying draw 
ing, which makes part of this specification, 

10 and which represents a sectional view of a 
portion of a locomotive-engine and of the 
tender with its water-tank. 

... My invention and improvement has for its 
object the protection of the fire plates of the 
furnaces of steam boilers against the intense 
heat of the burning fuel; and it consists in 
space sirounding the furnace, from the rest 
of the boiler, and in connecting it with the 
water tank by an open pipe or other chan 
tank is constantly in open and free commu 
nication with said isolated water space to 
keep the fire plates cool, the heat abstracted 

25 by the water from the plates being rendered 
available by feeding the heated water into 
the boiler. - 
The locomotive A and tender B repre 

sented in the accompanying drawings in 
their general external features are similar 
to those in common use. The boiler a being 
of the tubular variety, and surmounted by 
a steam dome b over the fire box c. In front 
of the sheet is a secondary combustion cham 
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through an opening e in its bottom to com 
plete the combustion of any inflammable 
gases that may escape from the fire box un 
burned. This secondary chamber of com 
bustion is connected with the fire box or 40 

i principal combustion chambere by a short 
tapering fluef. The fire box is surrounded 
by a Water space g in the usual manner, but 
the lower portion g of this space is sepa 

45 rated from the upper portion by a dia 
phragm, or partition plate i placed a foot 
more or less above the top of the grate bars. 
The lower portion g of the Water space sep 
arated from the rest of the boiler, is con 
nected by a pipeh constantly open with the 
water tank of the tender B, which keeps it 

50 

full of comparatively cool water that pro 

isolating the lower portion of the water 

nel, in such manner that the water of the 

ber d supplied by a current of air entering 
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tects the inner or fire plates of this part of 
the boiler from the intense heat of the burn 
ing fuel adjacent to them. 

In order that the heat abstracted from the 
fire plates by the water thus supplied from 
the tank may be rendered available in the 
generation of steam, this part of the water 
space is connected with the suction pipem, 
of the pump which feeds the boiler, and 
which draws the heated water out of the 
space g’, to allow of its replacement by 
cooler water from the tank, to be in its turn 
heated and passed through the pump into 
the boiler. 

In order that the coolest water may be left 
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in contact with the fireplates, and the hottest pumped into the boiler, the supply pipe h 
from the tank k enters near the bottom, while, the discharge pipe m of the pump, 
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communicates with the top of the space g’. 
This arrangement not only provides for 
keeping the fire plates cool while the engine 
is in motion, but it also provides for keeping 
these plates cool when the engine is stand 
ing still, by the free circulation which will 
take place between the tank and the water 
them. 

Various changes may be made in the form 
and arrangement of the parts to adapt them 

space 9 through pipes h, which connect. 
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to different circumstances, or to suit the 
views of different constructors, as my inven 
tion is not dependent upon either form or 
arrangement, so long as the lower 
the water space is kept isolated from the rest 
of the boiler, and in free and open commu 
nication with the water tank. 
As there is comparatively little pressure 

in the lower or isolated part of the water 
space, stay bolts are not required to 
strengthen it; consequently the fire plates 
will present a smooth surface and uniform 
ity of thickness, which will greatly retard 
their burning out. The constant contact of 
the feed pump with warm water will pro 

while the engine is tect it from freezing 
going. 
What I claim as my invention and desire 

to secure by Letters Patentis 

part of 
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Isolating the lower portion of the water 
space surrounding the furnace, from the 
upper portion, and connecting it by a free 
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and constantly open communication with the In testimony whereof I have hereunto 
tank of feed water, in such manner that the subscribed my name. 
feed water of the tank will circulate without . 
being forced by a pump in contact with the 

5 fire plates, to cool them, and to be itself Witnesses: 
heated preparatory, to being pumped into JNo. F. BEATY, 
the boiler, substantially as herein set forth. CHARLES D. FANIES. 

JAS. W. FARRELL. 

  


