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To all whom it may concern:

[O

- Beitknown that I, JOEN R. ALEXANDER, a
citizen of the United States, residing at Pitts-
burg,in the county of Allegheny and State of
Pennsylvania, have invented or discovered

certain mew and useful Improvements in

Doors for Boiler-Furnaces, of which improve-
ments the following is a specification.

The invention described herein relates to
cerfain improvements in furnaces for locomo-

- tives and other boilers, and has for its object
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a construction of door for such  furnaces
whereby currentsof air orair and steam may
be directed toward and caused to commingle
with the gaseous produects of combustion in
said furnace, for the purpose of effecting a
more thorough or complete combustion of
such produects. - | I

In general terms the invention consists in
the combination, with a furnace-door, of a
plate adapted, when the door is closed, to di-
rect currents of air or air and steam, enter-
ing through or at one or more sides of the
door toward and into the flame and gaseous

products of combustion at or above the sur-

face of the fuel in the furnace.
~ In the accompanying drawings, forming a

part of this specification, Fig. 1 is an end ele-

vation of a locomotive-boiler, the door having
my invention applied thereto being shown in
an open position. Iig. 2 is a sectional view,
the plane of section being indicated by the
line « «, Fig. 1, the door being shown in a
closed position. Tig. 3 is a detailed view on
an enlarged scale, showing the front of the
door. FKig. 4 is a similar view of the rear

- slde of the door, and Fig. 5 is a detail view
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- closed position.

of the deflecting-plate..

The boiler and furnace are of the usual or
any sultable construction, and the door 1 is
hinged to the boiler in the usual manner, and
18 provided with a lever 2, pivoted thereto,
and adapted to hold the door in an open or

Through the door I form a series of open-
ings 3, and regulate the flow of air there-
through by means of a sliding plate 4, ar-

ranged in suitable guides 5 on the rear side

of the door. This plate is provided with

slots, as shown in Fig. 4, arranged to register
with the slots or openings 8 in the door when
the slide is at the lower limit of its move-
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ment, and with blank spaces adapted tocover

the openings 3 to a greater or less extent when
the slide is raised. | | | -- o
In order to prevent the air from passing di-

rectly through the fire-box and into the tubes
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or flues a deflecting-plate 6 is attached to the |

rear or inner side of the door and at such an
angle thereto that the air entering through

‘the openings 3 will be deflected downwardly
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past the inner edgeof the water-leg and upon

the flame at or near the surface of the fuel.

As in most cases the door will not open back
much farther than to a plane perpendicular
to the faces of the boiler, as shown in Fig. 1,
the deflecting-plate 6, if immovably attached
at an angle, as shown, to the door would inter-
fere with charging the coal into the fire-box,
it is preferred to hinge or pivot the plate to
the door in such a manner that when the door
is open the plate will assume a position par-
allel therewith, as shown in Fig. 1. To this
end the plate is pivotally attached to studs or
bolts 7, secured to the door, as shown in Figs.
2 and 4, the point of attachment of the plate
to the studs being somewhat above the cen-
ter of the plate, so that the latter will, when
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free to move—. e.,, when the door is open—

swing down. into practical parallelism with
the door. |
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‘In order to bring the plate into the desired

angular position when the door is closed a

pin 3 18 8o attached to the upper edge of the -

plate as to engage the edge of the opening
into the fire-box, as shown in Fig.2. Thusit
will be seen by hinging the plate as described
and providing it with a finger for engaging

the side of the opening in the fire-box, the

plate will be automatically moved out of the

way when the doorisopened and then shifted -

or turned to the required angular position
when the door is closed. o | |
While not essential to the successful oper-
ation of the deflecting-plate it is preferred to
provide a stop-pin 9 on the deflecting-plate,
to hold the plate in proper position when the
door 1s opened. _ -
When this invention is applied to locomo-
tive-boilers the violent and rapid exhaust of
the steam when the engine is running will in
mostcases draw the airinto the fire-box in suf-
ficient volumes and with the desired rapidity.
In order to provide for the introduction. of
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air when the engine is stationary or when the
invention is applied to stationary boilers, a
pipe 10, connected to the boiler or to a suit-
able air-supply, as the air-brake reservoir, is
SO0 arranged as regards its free end that air
or steam will be directed into the space be-
tween the deflecting-plate and the door when
the latter is closed. 'The air or steam blast
will draw the air in through the door, and by
contact with the deflecting-plate the air will
be properly directed into the fire-box. As

 the pipe 10 is preferably arranged, as shown
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329,603, _
tire change in the doors now employed, and,
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in Iig. 1,along the end of the boiler and over
the edge of the opening into the fire-box, a
notch 1118 cut in the edge of the door, so as
to permit of its closing tightly.

1 am aware that it is old to arrange a scoop-
like plate on the doors of furnaces, said plate
being attached to a shaft mounted in bear-
ings on the outer face of the door and con-
trolled in its movements by a cam-plate at-
tached to the boiler, as shown in Patent No.
Such a construction requires an en-

turther, the deflecting-plate projects at such
an angle from the door when open as to in-
terfere with charging in the coal, the doors
of locomotive-boiler furnaces having a move-
ment very little more than ninety degrees.

In my improvement the deflecting-plate can

be readily attached to the doors now in use,
and when the door is open hang practically
parallel therewith, and will not, therefore, in
any way interfere with firing.

I am alsoaware thatit is old to admitsteam
into boiler-furnaces through the door thereof;
but in the constructions with which I am ac-
quainted the steam enters in a direction par-
allel with and in the same plane as theboiler-
tubes, and hence being subjected to a pow-
erful draft will pass directly into such tubes
without materially aiding combustion in the
furnace. |

Iclaim herein as my invention—

1. The combination of a door for boiler- |

furnaces, provided with openings for the pas-
sage of air, a sliding plate or damper to regu-
late the flow of air, and a plate connected to
and arranged at an angle to the door for
properly directing the air into the furnace,
substantially as set forth.

2. The combination of a. door for boiler-
furnaces, a plate attached at an angle to the

door, and a pipe arranged to direct a blastof

alr or steam info the space between the door
and plate, the inclination of the latter being

‘such as to direct the air or steam into the

fire-box at an angle to the axes of the boiler-
flues, substantially asset forth.,
3. The combination of-a door for boiler-
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furnaces, provided with openings for the pas- -

sage of air, aplate of smaller dimensionsthan

the door and pivotally attached to the door,

said plate being adapted to hang practically
parallel with the door when open and to be
turned to an angular position with relation to
the door on closing the latter, substantially
as set forth. *

4. I'he combination of a door for boiler-fur-
naces, provided with openings for the passagae
of alr, a plate pivotally attached to the door
and provided with a finger adapted to engage
the edge of the opening in the furnace and
shiftthe plate to an angular position when the
door 1s closed, substantially as set forth.

o, The combination of a door for boiler-
furnaces, provided with openings for the pas-

sage of air, a plate so pivoted to the door

that when free to move will hang practically
parallel with the door, and provided with a
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finger adapted to engage the edge of the

opening in the furnace and shift the plate to
an angular position when the door is closed,
substantially as set forth.
In testimony whereof I have hereunto set
my hand. N | |
| JOHN R. ALEXANDER.
- Witnesses: ' :
DARWIN 5. WoLcorTT,
R. H. WHITTLESEY.
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