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To all whom it mualy CONCeri:

Be it known that I, GEORGE W. CUSHING,

“of St. Paul, in the county of Ramsay and State

10

20

25

35 .

40

45

of Minnesota, have invented certain new and
useful Improvements in Air-Feeders for Ifire-

Boxes, of which improvements the following

is a specification.

My invention relates to devices for promot-
ing and perfecting combustion in fire-boxes by
inereasing the draft therein and preventing
the formation of smoke through the introduc-
tion of steam-induced currents of air; and 1ts
object is to provide effective and desirable
means for combining the currents of air and
steam, and simultaneously régulating to any
required degree, or entirely shutting off, as de-
sired, the air admission through a series of
supply-nozzles. "

To this end my invention, generally stated,
consistsin the combination of an air and steam
supply chamber or casing having anopen end,
which is flanged or otherwise adapted to be
fitted over the outer end of a fire-box supply-
tube or hollow stay, and provided with a
steam-jet pipe or nozzle leading 1nto its open
end, and a regulating-valve closing the outer
end of the casing and governing air-admission
openings therein; also,inthe combination, with
a fire-box, of a series of air and steam sup-
ply tubes passing through the walls of the fire-
box above the grate-level, aseries of chambers
or easings closing theouter ends of the supply-
tubes, each being provided with a central
steam-jet pipe or nozzle,a series of valves, each
fitting in one of said casings and ooverning
air-admission openings therein, and connec-
tions by which said valves are coupled, to co-
incidently and uniformly regulate the degree
of air admission through the several supply-
tubes. | |

The improvements claimed are hereinafter
fully set forth. |

In the accompanying drawings, Figure 1 18
a side view in elevation of a locomotive fire-
box, illustrating the application of myinven-
tion; Fig. 2, a horizontal section through the
same; Fig. 3, a side view, in elevation and on
an enlarged scalé, of one of the supply-cham-
bers; Fig. 4, a view, half in elevation and half
in longitudinal central section, of the same,
and Fig. 5 an outer end view of the same.

1

My invention is herein shown as applied to

a locomotive fire-box, 1, of the present stand-

ard type, in the front and back water-legs, 2

3, of which are inserted, at such level as to be =3
above the fuel earried on the grate, a seriesof
supply-tubes, 4, which are open at both ends,
at which they are securcd to the sheets of the
inner and outer fire-box in any approved man-
ner, as by being serewed thereinto and riveted
over. Thesupply-tubes are preferably locat-
ed in different horizontal planes on the front

€0

and back ends of the fire-box, respectively, as

shown in Tig. 1, to prevent interference of the
forward and backward currents of air and
steam, and to enable the same to be more thor-
oughly commingled with the gases evolved in
the combustion of the fuel. An air-and-steam
chamber or casing, b, issecured by bolts pass-
ing throngh lugs or flanges 6 on its inner end
to the outershell of the fire-box in line axially
with each of the supply-tubes 4, the inner end
of the chamber, which is open, communicat-
ing directly with the supply-tabe. A steam-

jet pipe or nozzle, 7, having its outer end 75 |

threaded or otherwise sunitably adapted to be

connected to a steam-pipe, is cast upon each

of the chambers 5, said jet-pipes being bent at
right angles, so that their inner ends shall be
central with the chambers and supply-tubes, 8o
and having their discharge ends projecting a
short distance beyond the inner ends of the
chambers, so as to deliver steam into the sup-
ply-tubes. The jet-pipes 7 are connected by
pipes 8 with a steam-supply pipe, 9, leading 85
from the dome 10 or other suitable portion of
thesteam-space oftheboiler,and provided with

a regulating-valve, 11, for governing the ad-
mission of steam therefrom. A hollow ortubu-
lar cylindrical air-valve, 12, is fitted, with the gc
capacity of axial movement, In the outer end

of each of the chambers 5, the outer ends of
which are closed by said valves. Air-supply
inlets or openings 13 (one or more) are formed

in that portion of the shells of the chambers 95
which incloses the valves, and corresponding
openings, 11, are formed in the valve 1In the

same longitudinal plane asthe openings 13 of

‘the chambers, so as to be adapted to register

therewith when the valves are rotated into 100
position therefor. |

| © Tt will be seen from the above construection




. I5:1ent position within rea

-3

-

L

that the admission of air tothe chambers and 1

supply-tubes may be regulated to any desired
degree or entirely stopped, as desired, by
broper movements of the air-valves. Anarm,

air-valves 12, and the arms 15 of each series
- obfvalves—to wit, those on the front and the
back of the fire-box, as well as those on the
sides, if such are employed—are
rods or links 16, so as to be mov
neously in opening or closing the ai
~1Inlets. Thelinks 16 arein turn connected by
~bell-erank levers17 18 and links 19 w

erating-rods 20, which extend to any conven-
ch of the engine man

10 ed simulta-

on the foot-board,

My improvements are herein shown as ap-

plied only to the front and rear

of the fire-box,

and such application will

20 sufficient. It will be obvious, however, that,

it desired, similar series of supply-tubes and |
ay be employed upon the

their aceessories m

sides as well ag

the ends of the fire-box., T

- havedeveloped,in practice, highly satisfactory

25 resultsin the prevention of smoke and Increase

of draft by the use of my improvements, and

~ have farther found them Speeially-d-esi_mb]e |
¢ 1n connection with a brick arch,

and cffectiv

21, 1n the fire-box of the construetion set forth

30 1n my Letters Pa
29, 1885, | o

I am aware that devices of various construe-

tions for injecting air and steam into furnaces.

have long been known in the art, and am like-
5 wise aware that the colncident regulation of
a series of air-
rated slide or gate is not new.,

. ™

Apparatus

embodying such last-recited feature of con.
struction I thervefore disclaim.

15, 1s fixed upon the outer end of each of the

coupled by
r-admission

ith op-

tent No. 533,202, December

. - . [
admission openings by a perfo-

usually be found |

r

f

coupled for simultaneous operation, substan-

348,884

I claim as my invention and desire to secire 40
by Letters Patent— o .
1. 1'he combination, with a fire box, of a se-
ries of supply-tubes opening thereinto, a se-

ries of air and steam feeding chambers or

nozzles communicating with said tubes, a se-

ries of valves, each governing the admission
| of air to one of said chambers, and a lever-

and -link system, whereby said valves are.

€0

tially as set forth. o

2. The combination of a chamber or easi ng
having a steam-jet pipe discharging centrally
at or near one of its ends, aseries of peripheral
air-admission openings in its shell or body ad-
Jacent to iis opposite end, and an air-valve 55
fitting in said chamber and controlli ng the air-
admission openings thereof, substantiall y as
seb forth. | |

o. The combination of a echamber or casing
open at one end, which is flanged or otherwise 6o

adapted to be secured to the shell of a fire-box,

|

I

and provided with air-admission openings ad-
Jacent to its opposite end, a steam-jet pipe

leading laterally into the chamber,and havi ng

1ts discharge end projecting cen trally from the 65

open end thereof, and a tubular closed ended
cylindrical valve fitting and working 1 reelyin

the opposite end of the chamber, and having

openings adapted to register with the air-ad-

mission openings thereof, substantiall y as set 70
forth. - |

GEORGE W. CUSHING.

Witnesses: -
CHAS. E. CrAIG,
O. N. PARMELEE.
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