
, A, MIDGLEY, 
BOILER, FURNACE, 

APPLICATION FILED MAR, .22, 19.2, 

Patented Aug. 20, 1912. 1,036,299. 2 SHEETS-SHEET l. 

? 

&& **** 
ÉZZZZZZZZZ 

A. 2.7 

  

  

    

    

  

  

  

  

  



C, A, MIDGLEY, 
BOILER FURNACE, 

APPLICATION FILED MAR, 22. 1912, 

Patented Aug. 20, 1912. 1,036,299. 2. SHEETS-SHEET 2, 

F.C. 3. 

47 Z6 ZZOpe (?? 

  

  

  





O 

20 

25 

30 

35 

40 

45 

50 

55 

60 

l,036,299 

fire flues and against the heated plates of boiler; and a passage extending from it. 
which the water from the base of the drum 
is discharged. The other eduction pipe i, 
which is of much larger capacity, leaves the 
supplementary drum a from the steam space 
above the water level and delivers both 
steam" and carried-ov water into the steam 
space of the primary boiler b. Went is thus 
found for the energetic ebullition and rapid 
steam generation effected in the Supple 
mentary drum while the water level is main 
tained in both drum and primary boiler. 
In this manner a quickened and controlled 
circulation is established and maintained, 
so as automatically to adapt the whole com 
bination of parts to the increased duty made 
possible. 

I may, if I so please, establish in the 
larger or steam eduction pipe a pressure 
delivery valve (not shown) by which I may 
set up a differential action, and so utilize 
any given difference of pressure between 
the drum and the primary boiler to enforce 
a differential flow of water from the base 
of the drum to the boiler-flues by the first 
set of eduction pipes. \ . . 
To facilitate the complete removal of all 

slag, clinker, ashes and incombustible dust, 
the combustion chamber is open below and 
may discharge into a receiver as a' at the 
base in many well-known ways to permit 
of the refuse being carried easily away at 
convenient times. 
Having thus described my invention what 

I claim as new and desire to secure by Let 
ters Patent is:- 

1. A combined cylindrical boiler, stage 
heater and water circulator for producing 
circulation in a manner parallel to the flow 
of the gases, consisting of a boiler as b, a 
combustion chamber as a, a stage heater and 
Water circulator c, eduction pipes d, g and 
, all in combination. W 
2. The combination of a primary boiler; 

a supplementary boiler; means for heating 
the water in the supplementary boiler to a 
higher degree than the Water in the pri 
mary boiler, the lowest portion of the water 
space of the primary boiler being below the 
lowest portion of the water space of the is . . . . . 

boiler mounted within and adjacent the top supplementaly boiler; a feed water passage 
extending from the water space of the pri 
mary boiler to the supplementary boiler; 
and a return water passage extending from 
the water space of the supplementary boiler 
to the primary boiler. 

3. The combination of a primary boiler; 
a supplementary boiler; means for heating 
the water in the supplementary boiler to a 
higher degree than the water in the primary 
boiler; a feed-water, passage extending 
from the water space of the primary boiler 
to the supplementary boiler; a return water 
passage extending from the water space of 
the supplementary boiler to the primary 

point above the level of the water in the supplementary boiler to the primary boiler. 
4. The combination of a primary boiler; 

a heating chamber having a passage lead 
ing to the primary boiler; a supplementary 
boiler mounted within the heating chamber; 
a heat supplying jet mounted within the 
heating chamber for supplying heat to the 

| Supplennentary boiler; a Water jacket Sur- y 
rounding the jet: a water-feed passage lead-7 

... /^ ing from the primary boiler to the supple 
mentary boiler; a second water feed passage 
leading from the water jacket to the supple 
mentary boiler; a return water-feed passage 
leading from the supplementary boiler to 
the primary boiler; and a passage leading 
from the space above the water level in the 
supplementary boiler into the steam space 
of ? prinary boiler. 

5. The combination of a primary boiler; 
a heating chamber having a passage lead 
ing to the primary boiler; a suppleinentary 
boiler mounted within the chamber; a jet 
mounted within the channber; means for di 
recting fuel through the jet and toward the 
supplementary boiler; a water jacket for the 
jet; a passage for conveying the water from 
the primary boiler to the water jacket; a 
passage for conveying the water for the 
water jacket to the supplementary boiler; a 
return water passage from the Supplemen 
tary boiler to the primary boiler; and a pas 
Sage leading fron the supplementary boiler 
at a point above the water level therein to 
the steam space of the primary boiler. 

(i. The combination of a primary boiler; 
a heating chamber having a passage leading 
to the primary boiler; a supplementary 
boiler mounted within and adjacent the top 
of the heating chamber; means adjacent the 
base of the clhamber for supplying heat di 
rectly to the supplementary boiler; a feed 
water passage leading from the primary 
boiler to the supplementary boiler; and a 
return water passage leading from the sup 
plementary boiler to tine primary boiler. 

7. The combination of a primary boiler; 
a heating chamber having a passage leading 
to the primary boiler; a supplementary 
of the heating chamber; means adjacent the 
base of the chamber for supplying heat di 
rectly to the supplementary boiler; a feed 
water passage leading from the primary 
boiler to the supplementary boiler; a re 
turn Water passage leading from the supple 
mentary boiler to the primary boiler; and 
a passage leading from the supplementary 
boiler at a point above the water level to 
the steam space of the primary boiler. 

8. The combination of a primary boiler; 
a heating chamber having a passage leading 
to the primary boiler; a supplementary 
boiler mounted within and adjacent the top 
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of the heating chamber; means within the 
chamber for supplying heat to the supple 
mentary boiler; a feed water passage lead 
ing from the primary boiler to the supple 
mentary boiler; and a return water passage 
leading from the supplementary boiler to 
the primary boiler. 

9. The combination of a primary boiler; a heating chamber having a passage lead 
ing to the primary, boiler; a supplementary 
boiler mounted within the heating chamber; 
a fuel supplying jet mounted within the 
heating chamber to direct the fuel toward 
the Supplementary boiler; a water jacket 
adjacent the Said jet; a water supply pas 
sage leading from the primary boiler to 
the Water jacket; a water passage leading 
from the water passage to the supple 
mentary boiler; a return water passage lead 
ing from the Supplementary boiler to the 
primary boiler; and a passage leading from 
the Supplementary boiler at a point above 
the water level therein to the steam space 
of the primary boiler. 

10. The combination of a primary boiler; 
a heating chamber having a passage lead 
ing from a point adjacent one end of the 
primary boiler, Said passage having a curved 
deflecting surface; a supplementary boiler 
mounted within and adjacent the said end 
of the heating chamber; a fuel supplying 
jet for directing the fuel toward the said 
end of the heating chamber; a water jacket 
adjacent to said jet; a water supply pas 
Sage leading from the primary boiler to the 
water jacket; a water passage leading from 
the water jacket to the supplementary 
boiler; a return water passage leading from 
the supplementary boiler to the primary 
boiler; and a passage leading from the sup 
plementary boiler at a point above the water 
level therein to the steam space of the pri 
anary boiler. 

11. The combination of a primary boiler; 
a heating chamber having a passage lead 
ing from a point adjacent the top thereof 
to the primary boiler, said passage having 
a curved deflecting surface; a supplemen 
tary boiler mounted within and adjacent the 
top of the heating chamber; a fuel supply 
ing jet for directing fuel toward the top 
of the heating chamber; a water jacket ad 
jacent to the jet; a plurality of feed water 
passages leading from the primary boiler 
to the water jacket; a plurality of water 

passages leading from the water jacket to 
the supplementary boiler; a plurality of 
return water passages leading from the sup 
plementary boiler to the primary boiler; and 
a passage leading from the supplementary 
boiler at a point above the water level there 
in to the steam space of the primary boiler. 

12. The combination of a primary boiler; 
a heating chamber having a passage lead 
ing from a point adjacent the top thereof 
to the primary boiler, said passage having 
a curved deflecting surface; a supplemen 
tary boiler mounted within and adjacent the 
top of the heating chamber; a fuel supply 
ing jet for directing fuel toward the top of 
the heating chamber; a water jacket adja 
cent to the jet; a feed water passage lead 
ing from the primary boiler to the water 
jacket; a water passage leading from the 
water jacket to the supplementary boiler; 
a return water passage leading from the 
supplementary boiler to the primary boiler; 
and a passage leading from the supple 
mentary boiler at a point above the water 
level therein to the steam space of the pri 
mary boiler. 

13. The combination of a primary boiler; 
a heating chamber; a supplementary boiler 
mounted within the heating chamber, a heat 
supplying jet arranged to direct heat to 
ward the supplementary boiler; a feed water 
passage extending from the primary boiler 
to the supplementary boiler; and a return 
water passage extending from the Supple 
mentary boiler to the primary boiler. 

14. The combination of a primary boiler; 
a heating chamber; a supplementary boiler 
mounted within the heating chamber; a 
heat supplying jet arranged to direct heat 
toward the supplementary boiler; a feed water passage extending from the primary 
boiler to the supplementary boiler; a return 
water passage extending from the supple: 
mentary boiler to the primary boiler; and 
a passage leading from the supplementary 
boiler at a point above the water level there 
in to the steam space of the primary. 

In testimony whereof, I have signed my 
name to this specification, in the presence 
of two subscribing witnesses. 

CHARLES AUGUSTUS MIDGLEY, 
Witnesses: 

THOMAS PRESCOTT, 
HAROLD WALKER. 
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