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supplied with Water by any convenient 
means and heated in the usual manner. The 
Steam generated by said heat passes out of 
the boiler through supply pipe B to any 
suitable engine. From Said engine it is ex 
hausted through pipe C and through the 
Super-heating and steam generating heater 
to Water heater L inside of boiler and then 
to Steam condenser M in which it is con 
densed back into Water and passes thence to 
receiving tank O. From Said receiving tank 
it is pumped back into the bottom of the 
condensing tank M and forced through the 
sanne into the boiler. The object of pumping 
in at the bottom is to force the hot Water out 
of the top of the tank at a higher tempera 
ture than the steam pump would hande the 
same direct. 

In constructing the heates and condenser 
they may be constructed in either coil or 
straight form or both as shown without 
change in the spirit and purpose of the in 
vention. 
The device can be installed in any make 

of boiler, upright, horizontal or otherwise. 
The device as shown is in a tubular boiler. 
Where a single coil or tube is shown in the 
d'avving Would in constructing the device 
ordinarily, construct a plurality of coils or 
tubes. The coils and tubes are constructed 
in Sections With nipple connections between 
the Same. 

in operating this device it is found that 
the consumption of fuel is very greatly re 
duced and that as much as 90 per cent. of 
the heat Wasted with ordinary boilers in the 
Smoke stack in front of the flues is saved by 
my device. It will be readily understood 
that after the steam has been generated in 
the boiler to a high temperature and served 
its purpose in the engine it is still at a high 
temperature and will not require very much 
heat in the super-heating heater to double 
the temperature before it enters the water 
heater inside of the boiler. 
What I claim and desire to secure by Let 

ters Patent, is:– 
1. In an apparatus of the class described, 

the combination of a steam boiler, an engime 
connected to receive and utilize live steam 
direct from the boiler, a heater contained in 
the Water space of Said boiler and having a 
steam conducting passage which is free from 
boiler pressure, a superheater connected to 
receive and regenerate the exhaust steam 
from the engine and deliver the regenerated 
or superheated exhaust steam to the steam 
conducting passage of the heater within the 
Water space of the boiler Whereby the re 
generated exhaust steam Will transmit its 
heat to the Water in the boiler to assist in 
the generation of Steam therein, a feed Water 
heating tank connected to receive exhaust 
steam from Said heater Within the boiler and 
having a feed Water outlet communicating 
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with the boiler, and a pump for forcing feed 
Water through the feed Water tank and into 
the boiler. 

2. In an apparatus of the class described, 
the combination of a steam boiler, a furnace 
therefor having a stack, an engine connected 
to receive and utilize steam from said boiler, 
a heater contained in the Water space of said 
boiler and having a steam conducting pas 
sage which is free from the boiler pressure, 
and a superheater mounted in the stack and 
composed of a plurality of helical coils of 
different diameters contained one Within the 
other, the inlet ends of said coils being con 
nected in common to receive the exhaust 
steam from the engine and the opposite or 
outlet ends of said coils being connected in 
common to the said heater within the water 
space of the boiler Whereby exhaust steam 
from the engine Will be regenerated in the 
superheater and such regenerated or super 
heated exhaust steam Will be delivered to 
the Water heater contained Within the water 
space of the boiler. 

3. In an apparatus of the class described, 
the combination of a steam boiler, a furnace 
therefor having a combustion chamber and 
discharge flue, an engine connected to re 
ceive steam from the boiler, a plurality of 
superheaters arranged in the combustion 
chamber and the gas discharge flue of the 
boiler, the Superheater in the discharge flue 
being connected to first receive exhaust steam 
from the engine, and the superheater in the 
combustion chamber being connected to re 
ceive such exhaust steam after traversing 
the Superheater in the discharge flue of the 
furnace, anda heater arranged in the water 
Space of the boiler and connected to receive 
the exhaust steam from said superheaters 
and serving to transmit the heat from the 
superheated exhaust steam to the Water in 
the boiler, the exhaust steam in said heater 
being free from the boiler pressure. 

4. In an apparatus of the class described, 
the combination of a steam boiler, a furnace 
therefor having a stack, an engine connected 
to receive steam from the boiler, a Series of 
Superheaters one arranged in the stack and 
connected to initially receive exhaust steam 
from the engine to regenerate such exhaust 
Steam, other superheaters being arranged in 
alinement with the boiler flues and connected 
to receive the partially regenerated exhaust 
steam from the Superheater in the stack to 
increase the superheat of Such exhaust 
steam, and superheaters arranged in the 
combustion space of the boiler and connected 
to receive and further superheat the ex 
haust steam from the superheaters first 
mentioned whereby the exhaust steam from 
the engine is progressively regenerated as 
it approaches the hottest portion of the fur 
nace, and a Water heater contained in the 
water space of the boiler and having a pas 
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sage which is free from boiler pressure and 
isconnected to receive regenerated exhaust 
steam from the Superheater in the combus 
tion space of the furnace whereby the re 
generated exhaust steam will transmit its 
heat to the water in the boiler to assist in 
the generation of steam therein. 

5. In an apparatus of the class described, 
the combination of a steam boiler, a furnace 
therefor, an engine connected to receive and 
utilize steam from the boiler, a heater con 
tained in the water space of the boiler and 
having a steam conducting passage which is 
free from boiler pressure, the boiler having 
flues for conducting the heated gases of the 
furnace therethrough, and superheating 
coils having their axes arranged in aline 
ment with the boiler flues whereby the latter 
may be cleaned with facility and the heated 
gases passing therethrough may continue 
through the coils, the Superheating coils 
being connected to receive exhaust steam 
from the engine to regenerate it and to de 
liver the regenerated exhaust steam from 
the engine to the heater within the Water 
space of the boiler. 

6. In an apparatus of the class described, 
the combination of a steam boiler having 
flues, a furnace, an engine connected to re 
ceive and utilize steam from the boiler, a 
heater contained in the Water space of the 
boiler and having a steam conducting pas 
sage which is free from boiler pressure, and 
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superheaters comprising series of coils ar 
ranged in rows and having their axes in 
alinement with the boiler flues, the coils of 
each row being connected by headers, the 
first row of coils being connected to receive 
exhaust steam from the engine and the last 
row of coils being connected to deliver re 
generated exhaust steam to the steam con 
ducting passage of the heater within the 
Water space of the boiler. 

7. In an apparatus of the class described, 
the combination of a steam boiler, a furnace 
therefor, an engine connected to receive and 
utilize steam from the boiler, a heater con 
tained in the water space of said boiler and 
having a steam conducting passage which 
is free from boiler pressure, a plurality of 
sets of Superheaters mounted in the furnace 
for progressively regenerating exhaust steam 
from the engine, Said superheaters being 
connected to cause a flow of the exhaust 
steam in a direction opposite to the motion 
of the furnace gases, the superheaters being 
connected to deliver the regenerated exhaust 
steam to the heater in the water space of the 
boiler, and a feed Water heater connected 
to the outlet of Said heater Within the boiler. 

In testimonywhereof, I affix my signature 
in presence of two witnesses. 

STEPHEN EUMPHIREY HALE. 
VVitnesses: 

EvANGELINE O. GIBBONs, 
WM.B. SNYDER. 

35 

45 

50 

55 

60 


