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To all whom it My concerm:
Be 1t known that I, PERKINS H. BAGLEY a

‘citizen of the Umted States, residing in bhe

city and county of Alameda, in the State of
California, haveinvented new and useful Im-

provements in Smokeless Furnaces for Steam-

Boilers, of whleh the followmg is a speclﬁea-—
tion.

This mveutmn relates to lmprovements
made in furnaces for burning coal without the

‘production of smoke; and the improvements |
consist in a certain novel construction and
~combination of fire-box or fire-chamber and
means or devices for introducing and dis-

tributing air in jets or streams a,bove the fuel
and for reﬂ'uldtmﬂ* the quantity of air so ad-

mitted Whlle the fur nace is in operation, as

hereinafter fully described, and pointed outin
the claims at the end of this specification, ref-
erence being had to the acecompanying dl&W-
mgs formmﬂ' a part thereof. -

- Figurelisa longitudinal section of a marine
‘boiler with a

re-box constructed in accord-
ance with this invention. Fig. 2 is a front
view with the front plate removed Fig. 31is

‘& perspective view of the inner shell of the

~ fire-box, showing the form in which the same
is constructed for a marine boiler.
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~ In the drawings and the following descrip-
tion I show and explain the application of the

- present improvements to the furnace of a

marine boiler of the return tubular type.

1t

~ is not my intention, however, to confine or

35

limit my invention to that form or type of

boiler alone, as the invention is applicable to
all furnaces or fire-boxes of the locomotive-
boiler type as well as to those having a gen-

- erally circular form.
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In the several figures of the dlawmﬂ‘s A
indicates the inner shell of the fire- box B
the grate-surface; C, the fire-chamber a,bo_ve

the grate, and D the inclosed space under the
grate, termed the ‘‘ash-pit.”

E E are air-tubes opening at the outer ends
into an air box or chamber F and into the
fire-chamber C at their inner ends. These

tubes are spaced at uniform distances apart
on a horizontal line extending from the front
~ of the furnace back to the bridge-wall, the
outlet ends of the tubes being placed at proper
height above the grate- surface to keep them
nncovered or sufficiently clear of the fuel to

i avoid choking the ou tletb

‘thefireand theair-space.

At the same time
the line of outlets is brought as low down as

'praetweble that the air- Jets may be discharged
‘and mix with the gaseous products close to
the surface of the fuel
alr-chamber F opens into the space D below
the grate-surface, and communication be-

The bottom of the

tween the alr-chembel and the ash-pit is con-

trolled by a damper G, having a handle H on

the outside of the fmnace I ~
The shell of the fire-box is so formed or con-

‘structed that the air-tubes and the air-su ];:n]:)lyr

chamber are surrounded by water-spaces in

direct communication with the water-spaces
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of the boiler, thereby effectively protecting .

the tube sheets and walls of the air-chamber.
The shell is bent to a eylindrical form gen-

‘erally, so as to produce the arched erown gX

and the curved bottom a*; but the sides are
formed with a doubleor complete return-bend,
by which the upper half or portion a* of the
shell is bent in a short curve a® upwardly for
ashortdistance and then outwardly and down-
wardly, so as to join the curved bottom por-
tion a®. The lower and inner curves a3 adare
situated in the same horizontal plane and the
bottom of the curve is nsually on a level with
the bottom of the grate-bar, while the top bend
returns downweldly to join the bottom por-
tion of the shell. The spaces or compart-
ments between the convolutions formed by,

‘bending the sheet upon itself in this manner

form the air-space K, that is pmetleelly an
upward centlnuatlon of the air-space below
the grate-surface and the water-space a’—

that is, an extension of the surrounding wa-
ter-space downward to the grate-bars between
The tubes K, which
extend through this water-space, are ﬁ*{ed at
one end in the dividing-sheet between that

8pace and the air-space and at the other end

are fixed in the inner sheet. By using hollow
stay-bolts for these tubes they can be made
to act as stays as well as econductors for air,

thereby rendering the use of stay -rods unnee-

essary.

The dempel_ tha,t contrels the admission of
air to the chamber F and serves to regulate

‘the quantity discharged. through the tubes

into the fire-box is hinged to the side of the
shell to open and close from below against
the bottom bend of the sheet.
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- throutrh the furnace-front as a means of clos—

ing the damper and for setting it at different
:zmgles to regulate the supply of air to the
tubes from the outside.

Where it is necessary or more eonvement

- to make the shell of separate sheets, theseams

are placed in the outer bends, where they are

- not exposed directly to the fire.

11D
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- dueing an extension of the air-space below
the ﬂ'ra,te-surfa.ee on elther mde upward. above' |

In operating with an air- blast or fo1ced

pressure introduced in the usual way into the

space below the grate-surface the air-cham-

bers F receive their supply of air through the

damper-controlled openings in the bottom or
direct connection with the blower may be

made by a pipe leading directly into the eham-.

ber F from the outside.

- Having thus fully descrlbed my mventlon |
what 1 elamn as new therein, and desire to se-

cure by Letters Patent, 18—
1. A boiler-furnace in which the shell is
formed with return-bends along thesides pro-

0 | ‘ | ;. !
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tension of the water-spaee of the boiler be-

the said inclosed air-space with the fire-space
above the grate-surface across the mterven-
ing water-space. |

9. A boiler-furnace having the sides of the

turn-bends inclosing on each side an air-com-
partment and an 1ntervenmg water-compart-

ment; the former communicating with the -
‘water -space of the boiler, a damper control-
ling the admission of air to the air-compart-
“ment and air-tubes opening at the outer ends

into the air-compartment and at the inner

ends into the fire-box abovethe grate-surface.

In testimony that I elaim the foregoing I
have hereunto set my hand and seal.

'PERKINS H. BAGLEY. (L. 8.

Witnesses:
- EDWARD E. OSBORN,-
M. REGNER. -

is fixed on the end of the shaft that is brou crht | the level of the grate- surfaee a downward ex- 2 K

1{ween said upwardly-extending air-space and
the fire-space, and the air-tubes connecting

3o

'ﬁre box formed or prowded with double re- -
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