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To all whom 2t may concern: =

Be it known that I, GEoreE R. TORREY, a
citizen of the United States, residing at
Washington, in the District of Columbia,
have invented new and useful Improvements
in Means for Increasing and Promoting the

Combustion of Fuel, of which the following

is a specification. .

This invention relates to means for In-
creasing or promoting the combustion of
fuel: and one of the principal objects of the
same is to provide means for creating a vor-
tex draft of combined air and dry steam
through the burning fuel.

" Another object is to provide automatic
means whereby when firing-up, the vortex
draft is utilized until the period of firing-up
is over and the fire doors are closed. -

Another object is to provide means for au- | p

tomatically injecting combined air. and
steam into & vortex chamber, gIving sald

steam and air a circular centrifugal motion

and conveying it from the vortex chamber

into and around the burning fuel to consume

the smoke and other combustible particles.
Gtill another object is to provide in a fur-

 pace of a steam boiler a circular vortex

30

-39

40

45

o0

535,

chamber for giving to admitted air and steam
o circular centrifugal action to force the draft
in and through the bed of fuel, and to force a
jet of dry steam into and around the cham-
ber at the back of the bridge wall and around
the top of the burning fuel.

A further object is to convert all the gases
and combustible matter contained in.soft
coal and similar fuel, into flames and heat,
thus saving a large percentage of fuel by my

improved construction and arrangement -

hereinafter referred to.

My invention contemplates the use of a

bridge wall having a circular vortex chamber
therein and providing means for foreing com-
bined steam and air into said vortex chamber
in a circular path, to create a vortex or cen-
trifugal action of the combined steam and alr
in said chamber and forcing said steam and

air out around the burning fuel to increase:
the draft and consume all the products of

combustion.

These and other objects are attained by

means of the construction illustrated in the

accompanying drawings, in which— _
Figure 1 is a diagrammatic and partial sec-

tional view of a steam boiler and turnace pro-

vided with my improved means for increas-

ing combustion and consuming smoke. Fig. |

F

2 is a front elevation of the boiler and fur-
nace; Fig. 3 is a detail section of a modified
construction of the bridge wall, vortex cham-
ber, and connections. ' |
Referring to the drawings for a more par-
ticular description of my invention, the
numeral 1 designates a steam boiler which

' may be of any suitable style; 2 1s the steam

dome: 3 is the crown pipe thereof; 4 is the
furnace; 5 are the grate bars; 6 are the fire
doors: 7 is the ash-pit door and 8 the ash-pit.
These parts may be of the usual or any suit-
able construction.

A bridge wall 9 extending transversely of
the boiler and made of suitable checker work
is provided with a central vortex chamber 10
of circular construction, said chamber having
a semi-circular plate 11 covering the upper
ortion thereof and extending over an open-
ing 12 in which opening circulating tubes 13,
14 are located. The circulating tubes each
consists of a base tube 15 secured to the plate
11 and provided with a ball-and-socket con-
nection 16, one member of which 1s con-

nected to the circulating tubes 13, 14, while

the other member is connected to the base

tube 15. |
Located in the ashpit is an injector tube 17

having a downwardly extending terminal end

18, at the lower end of which a door or bonnet

19 is connected by a hinge, said door or bon-
net being adapted to close by gravity when

| the injector ftube is raised to the position

shown in dotted lines in Fig. 1, and to open.
when lowered to the full line position in said
fioure. “Thisinjector tube 1s provided with a
ball-and socket connection 20, and extends
from this point through the checker work
into the vortex chamber 10, and is provided
with a curved terminal portion 21 within said
vortex chamber, said curved terminal portion
being designed to give a rotary centrifugal
action to the air and steam passing through
said injector tube into the vortex chamber

before 1t is passed out through the circulating

tubes 13, 14, back over and through the fire
orate to consume the products of combustion.
‘To operate the injector tube automatically

from the fire doors, I have provided a shatt

292 extending at the side of the boiler and
journaled in suitable bearings 23, said shatt
extending to the front of the boiler and pro-
vided with a suitable lever 24 connected by a
rod 25 to a lever 26 mounted upon a shaft 27
and connected by a lever 28 to the pistons 29
and 30 of a governor valve 31 suitably mount-
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ed at the front of the boiler and adapted to ! predetermined action of the governor valve;
the valves 35 and 43 will be gradually closed

open and close the steam and air circulating
tubes when the fire door is opened or closed,
as will be understood upon reference to the
drawings. ' S

A steam pipe 32 extending downwardly
from the steam pipe 3, is provided with suif-
able valves 33, 34 and 35, said

into the injector 18, and the valve 35 being

actuated by the movement of the shaft 22

when the fire door is opened orclosed to force
dry steam into the injector pipe to create the
vortex in the chamber 10.  The circulating
pipes 13 and 14 are connected by suitable
connecting rods 36 to a lever 37 connected by
a rod 38 to a lever 39 on the shaft 22. Also
connected to said shaft is alever 40 connected

by arod 41 to a lever 42 for opening and clos-

ing a valve 43 connected to a dry steam pipe
44, sa1d steam pipe leading to a gas sprayer 45
provided with a nozzle 46, said nozzle having
a series of jet openings 47 therein. This noz-
ly in line with the
upper tubes of the boiler, and is adapted to
force the burnt. ash, soot, dust and other
products of combustion downward and back-
ward into the fire chamber to be reburned
and recirculated before the products of com-
bustion are permitted to pass into the boiler
tubes. , | |

To operate the injector tube, a lever 48 is

provided, sald lever having connected thereto |

an extension 49, and connections 50 and 51
extend respectively to the two members of
the injector tube to raise the same to the
dotted hine position when the shaft 22 is actu-
ated by the opening and closing of the fire
door, as will be understood.
The governor valve may be of the rotary

orshide valve type to open and close the ports

ledding to the injector pipe and to the gas
spray, but any suitable valve may be resorted
to for this governor. -

The operation of my invention may be de-
scribed as follows:—When the fire doors are

opened the valves are opened and the injector

tube 1s moved to the full line position in Fig.

-1, thus permitting the hot air and burning
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gases to enter the inlet end of said injector
tube and dry steam to be admitted through
the pipe 32 and to force a vortex circular
action to the combined steam and air in the
chamber 10, from whence it is forced out-
wardly through the pipe 13 over and through
the grate bars, increasing the ‘combustion
thereof and consuming all the flying particles.
The gas spray nozzle forcing a series qof jets of
steam 1nto the chamber back of the bridge
wall, will throw the flying particles down-
wardly and into the fire chamber, where they
will be consumed and will assist in a more
complete combustion of the fuel. Assoon as
the fire-doors are closed the injector tube 17
will gradually assume the position shown by
dotted lines in Fig. 1, depending upon the

{)ipe leading

l
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and the ash pit will be opened. The furnace
will then work under natural draft until the

fire-doors are opened for coaling or breaking

up the fire. - . I
It will be understood that any suitable

number. of injector pipes, circulating tubes
and spray pipes may be arranged in series ex-

tending across from end to end of the bridge

wall, the number depending upon the size

and character of the boiler and furnace.
The modified form illustrated in detail in

7¢

Fig. 3, comprises a coil or pipe forming the .

terminal end a of the injector tube » within 4

80

the vortex chamber ¢ said pipe serving to

isure a circular or centrifugal action to the
burning products within the vortex chamber
}JI‘."LOI' to 1ts exit into the fire box.
ating tube d is mounted in a similar manner

to that shown in Fig. 1 and operated by the

means already described with reference to
Fig. 1. '

The circu-
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My invention is of a comparatively si:mplé o

character, is e
installed without great expense.
Various changes in the form, proportion

Iclent 1n operation, and can be

90

‘and the minor details of construction may be

resorted to without departing from the prin-

ciple or sacrificing any of the advantages of
this invention, as defined by the appended
claims.

‘Having thus described my invention, what

095

I claim as new and desire to secure by Let- - '

ters-Patent, 1s:— _ -

1. In an apparatus of the character de-
scribed, a furnace, a fire-chamber, a bridge-
wall, a vortex chamber within the bridge-
wall for giving a circular, centrifugal action
to steam and air, and means for forcing said
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steam and air into and through the fire cham- -

ber of the furnace.

2. In an appara,tusl of the character de-

scribed, a furnace, a fire-chamber, a bridge

wall, provided with a circular vortex cham-
ber, means for forcing air and steam into said
vortex chamber, and means for circulating

110

sald air and steam around the fire chamber to

consume the productions of combustion, sub-

stantially as described. - .
3. A furnace, a fire-chamber, and a bridge
wall provided with a vortex chamber, in com-

bination with an injector pipe having a

curved inlet end within said vortex chamber,
means tor forcing combined air and steam
into said vortex chamber, and means for dis-

charging said air and steam into and around

the fire chamber of the furnace.

4. In an apparatus for increasing combus-
tion and consuming smoke, a furnace, a fire-

‘chamber, a fire-door and ash-pit, the combi-

nation of a bridge wall having a circular vor-
tex chamber therein, of an injector pipe ex-
tending from the ash pit into said vortex

115
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chamber and provided with a curved inlet 130



end, a governor valve connected to the fire
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door, connections between the steam pipe
and injector pipe, and means whereby when
the fire door 1s opened the injector pipe and
steam connections are put in full operation,
and remain so for a period of time after the

re-door has been closed, substantially as de-

pipe, substantially as described.

seribed.

5. In an apparatus for increasing combus-
tion, a furnace, a fire-chamber, a fire-door, a
bridge-wall having a vortex chamber therein,
a spray pipe having a nozzle provided with a
serles of jet openings, a valve in sald spray
pipe, and means for simultaneously operat-

ing the fire-door and said valve in the spray

6. In an apparatus for increasing combus-
tion, a furnace, a fire-chamber, a fire-door, an
injector tube having a downwardly extend-
ing inlet end, a door hinged to said end, said

tube being provided with hall-and-socket

connections and extending into a bridge
wall, said bridge wall having a circular vortex

S

| chamber, circulating tubes leading from said

chamber into the fire chamber, a governor
valve and connections between the governor
valve, the injector tube and the circulating

tube for opening and closing the steam con-

nections to said injector tube when the fire
door is opened or closed. -
7. A furnace, a fire-chamber, a -

¥

re-door,
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and a bridee wall provided with a vortex

chamber, in combination with an Injector

tube terminating therein, circulating pipes

leading therefrom and communicating with
the fire chamber, a steam pipe leading to said
injector tube, a governor valve and means
connecting said valve to the fire door and to
the valve on the injector tube, and the valve
in the steam pipe, thereby closing communi-
cation between said vortex chamber and fire
chamber, substantially as described.

GEORGE R. TORREY. -

In presence of—
E. P. BunyEa,

MAay M. PLYER.
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