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lows from the stage heater to the primary
botler. This rate of flow can be regulated at
will by fixing a superheated steam jeb in the
water pipes Connected to the stage heater
and also by fixing a valve in the pipe con-
niecting the steara spaces of the stage heater
and the primary boiler.
- In the accompanying dnwnws illus trat-
ing my invention and to which 1) hereinafter
\“-ﬁ{er Figure 1 is o seetional du‘atwn, Fig.
N phu and Fig. 8 an end elevation on line
A AL En these views the same letters refer
to. hl{e parta. o

My invention consists of a specmlly con-
strutted combustion chamber ¢ thaf is ex-
ternal to the boiler b and designed to em-
body the essentials of my invention : this
‘elemtent of my apparatus may be described
:155‘_;1; Pombumtmn of cnmbu%tlon chamber

into which the pulverized fuel is fed with
adp, with a combined circulator and stage

evaporator consisting of a cylindriesl drum'

Or s L,pp}enevnar\/ small boiler ¢ which, by
preference, is set in the crown of the com-
‘bustion chamber «, and is there :tb(l by water
hl""q from the primary boiler 't by an educ-
tion plpe or pipes ¢ that lead from a point
or points at or near the base of the primary

hoiler &, about midway from either end

U‘Lleﬂf "and carrying the received water
thence to a device ¢ at the base of the com-
bustion chamber. This device is a water-
yv kot for u,ohnﬂ the nozzle f of the. twyer
7 b ¥ which the air and pulvelued fuel is Ted
ix o for combustion. From the water jacket
¢ surrounding the twyer npzzle f” the heated
‘\V.lT(‘l' is led away by a pipe or plpes d on-
ward and upward {0 the eylindrical drum,
sub-boiler or evaporator ¢ of the supple-
mentary stage heater and circulator, and
at some convenient point in its conrse is, by
pz’eier()nce. bupplled with an injection jet

not shown) of superheated steam for-guick- -

Lmnw or speeding up the circulation, and
for Dh ing the same under control.- -¥rom
the receiving drum ¢ into which the quick-
ened wnent ig delivered for the stagé heat-
mg, further communication. is madc with
the primary hollex by two distinet sets of
eduction channels or conduits-g-and 5. One
of thede sets ¢ leads from.a point or points
or near the hase of the drum ¢ and de-

: therefrom into the primary
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fire flues and against the heated plates of
which the water from the base of the drum
is discharged. The other eduction pipe j,
which is of much larger capacity, leaves the
supplementary drum ¢ from the steam space
above the water level and delivers both
steamrrand carried-ov o water into the steam
space of the primary boiler b. Vent 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,
s0-as automatically to adapt the whole com-
bination of parts to the increased duty made
possible. ' ’

I may, if T so please, establish in the

larger or steam eduction pipe a pressure |

delivery valve (not shown) by which 1 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. A :

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 «’ at the
base in many well-known ways to permit

"of the refuse being carried euasily away at

conventent 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 ¢, eduction pipes d, ¢ and.

4, all in"combination. .

2. The combination of a primary boiler;
a supplementary boiler; means for healing
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
supplementary 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 beiler;
a supplementary boiler; means for heating
the water in the supplementary boiler to a
higher degree than fhe 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

1,036,209

boiler; and a passage extending from =z
L 3 5 = L

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 supplementazry
boiler mounted within the heating chamber;
a heat supplying jet mounted within the
heating cliamber for supplying heat to the
supplementary boiler; a water jacket sur-

rounding the jet; o water-feed passage lead--
“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 the primary boiler.

5. The combination of a primary boiler;
a heating chamber having a passage lead-
ing to the primary boiler; a supplementary
boiler mounted within the chamber; a jet
mounted within the chamber; means for di-
recting fuel through the jet and toward the
supplementary boiler; a water jactet for the
jet; a passage for conveying the water from
the primary boiler to the water jacket; a
passage for conveying the water from the
water jacket to the supplementary boiler; a
return water passage from the supplemen-

I tary boiler to the primary boiler; and a pas-

sage leading from the supplementary boiler
at o point above the water level therein to
the stean space of the primary boiler.

6. The combination of a primary boiler;
a heating chamber having a passage leading
to the primary boiler; a supplementary

* hoiler mounted within and adjacent the top
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; and a I
return water passage leading from the sup-

plementary boiler to the primary boiler.

7. The combinaticn of & primary boiler;

o heating chamber having a passage leading

to the primary boiler; a supplementary
boiler monnted within-and adjacent the top
of the heating chamber; means adjacent the
base of the chamber for supplying- heat di-
rectly to thé 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 watér level to
the steam space of the primary boiler.

8. The combination of a primary boiler;
a heating chamber baving a passage leading
to the primary boeiler; a supplementary

Jboiler 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 havinga 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
Jovel therein to the steam space of the pri-
mary 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-
{ary boiler mounted within and adjacent the
top of the heating chamber; a tuel 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 jackel; 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
Loiler at a point above the water level there-
in to the steam space of the primary boiler.

19. The combination of a primary boiler;
a heating chamber baving 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-
iig 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.

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 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 prumary.

Tn testimony whereof, 1 have signed my
name to this specification, in the presence
of two subscribing witnesses.

CIARLES AUGUSTUS MIDGLEY.

Witnesses: ‘

THosAs PRESCOTT,
Harorb WALKER.
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