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UNITED STATES

PATENT OFFICE

WILLIAM HALSTED, OF TRENTON, NEW JERSEY.

IMPROVEMENT IN DEVICES FOR »SUPPLVlNG AIR TO .FURNACES.

3pecification forming pé{rt of Letters Patent No; 189,096, dated April 3, 1877 ; application filed
T February 16, 1877. ’

To all whom it may concern:

Be it known that I, WILLIAM HALSTED,

of Trenton, in the county of Mercer and State
of New Jersey, have invented certain new and
useful improvements in ‘apparatus for im-
proving the combustion and for consuming
the gases generated in locomotive and otber
farnaces ; and I do hereby declare that the
following is a full, clear, and exact description
thereof, which will enable others skilled in the
art to which it-appertains to make .and use
the same, reference being had to the accom-
panying drawings, acd to letters of reference
marked thereon, which form a part of this
specification.. L

My improvements relate to a new and im-
proved method of introducing air into loco-
motive-furnaces, for the purpose of giving a
better draft, and for the burning of gases gen-
erated therein, and for saving fuel thereby ;
and they consist in the same, and in the de-
vices hereinafter described for practicing the
same. o

In the drawings, Figare 1 is 2 perspective,

.and Fig. 2 a vertical central section, of an ap-

paratus embodying my invention; and Fig. 3
shows the same, on a reduced scale, within
an imaginary furnace. (Shown by dotted
lines.) I .

I make a box, A—say, about twenty inches

square—of sheet or cast iron, closed atb its top

and open at its bottom.. Two sides of the box
opposite to each other ghould be, say, four-
teen or fifteen inches in depth ; the other two
sides opposite to each other. should be about
eight or nine inches in depth. These two
deeper sides of this box should be so made

that when the box is placed upon the grate

within the furnace, they may pass through
the spaces in the grate-bars, and may project
through such. spaces. down below the grate-
bars. Through the top of this box a hole
should be made, round or square, as may be
most desirable, of about twelve or fourteen
inches in diameter. I now make another box,
0O, of lesser size—say, aboub seventeen inches
square. The size of this box should be in
beight about eight or nine inches, and open
at the bottom, and with a hole in its top of
the same dimensions as in the larger box men-
tioned. Inow make a third box, D, about fif-

teen inches square, also open at-its bottom, and
with a hole in its top of the same size as the
two above mentioned. The height of this box
should be, say, eight or nine inches. I now
make a tube, K, either cylindrical or square,
and of sheet-iron, of a dimension exactly of
the size to pass through and fo fill up the
openings in the tops of the three boxes above
mentioned, and let this tube be long enough
to project, say, through and above the top of
the upper box, and, say, from four to six
inches. below the grate of the furnace, the
larger one A of the boxes (its open end down-
ward) being set in the furnace over an open-

_ing or space, f, made in the grate-bars for the

purpose of allowing the air freely to passinto
it. This box forms the base or lower story of
the structure. The second box, G, is laid simi-
larly directly over the hole g in the first box,
and this will form the second stage or story
of the structure. The box D should be simi-
larly placed directly over the hole ¢g in the
last-named box. Now, upon fitting the tube
T into the openings g of these boxes, they will

' be held in their proper positions, and will form

a structure having three different stages or
stories, with the hollow tube passing through
them, and projecting both above and below
them. Around the four sides of each of these
stories, at a distance, say, from four to five
inches down eachi side thereof, perforations of
holes , of & size of one-fourth to three-fourths

of @n inch, should be made, through which

air may be allowed to pass from within the
structure into the burning fuel and through
the furnace. This tube should project, say,

from six to eight inches or more above the

top story or platform of the structure, accord-
ing to the height of the furnace, and the top
of it, whatever form its other part may be,
should be cylindrical, and should be so'made
that another cylindrical tube, H, having a
hollow horizontal tube or tubes, I, connected
with it, may be so fitted onto the vertical tube
E that air may pass through this vertical tube
into the horizontal tube or tubes I, and that
the latter may be free to revolve upon the tube
B. The tube or tubes I may be from two and
one-half to three feet in length, or more, and
of a diameter of from two to four inches, and
if two be used, one should cross the other at
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right angles, like the cross on- top of a turn-
stile. -(See dotted lines marked I’ in Fig. 1.)
These hollow horizontal tubes are perforated
with holes from one-fourth to three-fourths of
an inch in diameter through their whole
length, at a distauce, say, one t6' two inclies
apart, and are also.perforated at their ends.
In order to cause the tube or tubes I io re-
volve, a long iron rod, %, should be so at-
tached to it or them, at or near its center, that
the rod may be passed down through the cen-

ter of the tube E. This rod, uphbeld in an

appropriate bearing or support, should pro-
ject a few inches below this tube, so that it
may be connected with a cog-wheel or gear-
ing or belting, or any other c¢orivenieént ite-
chanical deévice by which it ean be turned
while in -its perpendicular position. " It may
also be operated by couilecting it with the
piston:rod of an engine, whether the same
moves vertically orhorizontally. The tube E,
at portions opposite or just below the perfo-
rations « in boxes or stories A O D, above
mentioned, should be perforated with appro-
priate openings ! all arouiid, at a distance,
say, of one inch apart from each other, and
extending up and dowh the tube, say, about
eight inches, for the purpose of admitting free
escape of air from the tube I into tlie three
stories. ‘

For the purpose of protécting the sheet-
iron .or material of which this strdctire is
made, it should be covered externally with
such material as fire-brick is made of, made
of the same shape exactly as-the exterior of
the structure, only a little larger, so as to
cover it completely from the action of the
fire; or the structure may be protected by
fire-brick, leaving openings in or between
them to permit the air to pass through the
perforations w. -

The squares intended to cover each of the
platforms may be one and one-half inch larger
than the dianieter, so a8 to allow the othier
edge of the platform to project an inch or
more beyond the side, so as to shut down
over the outside of the platforin to the extent
of a half inc¢h or more, so as to hold each side
initsplace. Theseplatforms,being th us placed
on each of the upright sides, will be held in
their place by the upright cylindrical tiibe
which passes through theé cireular holeés in
their center, and the sheet-iron or cast-iron
structure will thus be completely protected
from the fire, ‘ ,

Instead of only three boxes or platforms,
more may be used to complete striietuie.

The apertures # 4 in the sides of the boxes
may be of any desired form—as, for instance,
square, round, or parallelograms. ‘

A damper-or valve may be: placéed in the
inlet end of tube E.

If desired, a small tube leading from the
dome or other part of the boiler of a locomo-
tive or engine may conduct steam into the
lower end of a vertical tube within the tube
B, or into the lower end of the rod or shaft
k, which may be made hollow or tubular for
this purpose, and whereby the steam may be
let-into or turned off from said tube at pleas-
ure, and may be discharged into the revolv-
ing tube I, and thence into theé upper part of
the furnace. i

With such an arrangement. it will be seen

_that either air or steam may be used, as may
‘be found best adapted to effect: propér com-
‘bustion of the fuel used in the furnace, and

of the gases generated thereiti, - .
This invention is applicable not only to lo-

comotives, bt also to stationary and other

engines, and to stoves and furnaces. For
an ordinary-sized locomotive or furnace one
of my described structures would be suffi-

~cient; bit for very large ones: two may be

used. ‘

The several boxes may, in some cases, have
open commutication with each other, or merge
into a single chamber. In such case the air
from without, entering such chamber, will
tend the better to prevent so intense & heat-
ing of the metal composing the chamber, and
to preserve it for'a long time; but in which-
ever way it be constructed, the openings from
thie tube E into the chambers may be as many
or as large as may best conduce to the result
sought, or as may best accord with the open-
ings in the sides of the box or boxes. '

A fan, m, may be employed, and which may

be operated by connecting it with the piston-

rod of the éngine.

I claim— v

1. As a means for aiding and accelerating
the c¢ombustion of fuel in furnaces; locomo-
tives, &c., the series of graduated and perfo-
rated chambers within the fire-pot; in ecombi-
nation with the perforated air-tube E, extend-
ing through and supplying air to such cham:
bers, substantially as shown and described.

2. Thé combination, with the perforated
chamber or chambers, and with the central
perforated tube E, of the horizontal perforated
tube I, connected to a rod or sipport, &, and

-adapted to be revolved upon the tube E, sub-

stantially as and for thie purposes set. forth.
WILLIAM HALSTED.
‘Witnesses: ‘

JOHN FITZPATRICK,
HARRIET G. PERLEY.




