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JAMES P. McMAHON, OF RENOVO, PENNSYLVANIA, ASSIGNOR OF
ONE-THIRD TO J. W. RUSSELL AND ONE-THIRD TO C. H. POTTS,
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SMOKE-CONSUMING APPARATUS FOR FURNACES.

 No. 814,230.

~ Specification of Letters Patent.

Fatented March 6, 1906.

Application fled April 10,1805, Serial No. 254,848,

To all pédom it maly CONCErTL: |
Be it"known that I, JAMeEs P. McMasON,
8 citizen of the United States, residing at

Renovo, in the county of Clinton and State of
Pennsylvania, have invented a new and use-’

ful Imprgvement in Smoke-Consuming Ap-
paratus for Furnaces, of which the following
1s & specification. * -

This invention relates to an a.pp&ra,tus for

consuming the smoke and gases i furnaces
using bituminousor anthracite coal and is par-
ticularly applicable to locomotive-furnaces.
The primary object of the invention is to
provide a smoke-consuming apparatus which
will not only consume the smoke and other

objectionable products of combustion,but will -

also appreciably multiply the heat units and
operate to minimize the consumption of fuel.

‘A still further object of the invention is to
provide an apparatus of the class specified

which may beeasily applied and having a thor-
oughly reliable and efficient operation.

- The invention consists in the construction
and arrangement of parts hereinafter set
Tforth in preferred form.

In the drawings, Figure 1 is a view, prin-
cipally in diagram, of the invention shown
applied to a locomotive fire-box. Fig. 2is a
sectionai eievation of the apparatus. Fig. 3
1s a transverse sectional view of a locomotive
fire-box, showing the general arrangement of
the invention. Fig. 4.is 8 sectronal view of
one of the burners or nozzles. Fig. 5 is an

elevation of an apparatus for automatically

controlling the valves. _

“One of the prime factors to which the suc-
cess ol this invention is in a general measure
due 1s the interposition between the products
of combustion and the smoke-box of a wall
or diaphragm constituted of a highly-com-
bustible hydrocarbon mixture which en-
tirely cuts.off, turns back, and wholly con-
sumes sald products 1n its own combustion.
This is accomplished by supplying a portion
at least of the combustible mixture through
the flues and projecting or throwing the hy-
drocarbon mixture into the fire-box over the
fire~-bed. - - B

The numeral 1 designates the fire-box; 2,
the flues; 3, the flue nozzles oriburners, and 4

.g}g)plemental nozzles entering through the
si

e sheets. An oil tank or reservoir 5 is
connected by pipes or conduits8 withthenoz-
zles 3 and 4, and similar pipes 7 are.mounted

with relation to the conduits or pipes 6 and

‘serve to supply steam to the nozzles from

some convenient source—say the bridge-cast-

ing 8 of the locomotive. Of course, suitable

valves may be provided for controlling the
supply of steam and oil, and for the purpose
of 1llustration 9 represents such valves for use

| In the engine-cab, and 10 representsvalves for

operation outside or when the locomgative 1s
standing. The pipes 6 and 7 pasis through
the flues 2 and connect with the nozzles 3.
These pipes 6 and 7 may also be equipped

.,

dnad

with nozzles 4, which pass through sleeves 11

in the side sheets.

Fig. 4 illustrates an enlarged view of one
of the nozzles, and particularly referring
thereto 12 designates a casting having a
chamber 13 tapped for the reception of the
{Jipes 6 and 7. An external cone-shaped hol-
ow member or part 14 1s removably mount-
ed 111 the casting 12, as by screw-threads, and
constitutes a continuation of the steam pipe
or conduit 7. The member 14 is provided
with an orificed head 15, and subjacent this
head are lateral ducts or passages 16,
whereby otl from the chamber 12 may be
drawn mto the member 14. A member 17

codperates with the cone-shaped hollow

member 14 and has a threaded cap internally

cone-shaped to form a discharge passage or

outlet 18 for the oil. Thus the oil and steam
1n & gaseous state are discharged or projected
in the form of'a hollow column or cone.
Figs. 2 and 5 illustrate an example of
means for auntomatically controlling the sup-
ply of combustible mixture to the fire-box
and comprises a tripping arm or lever 19,
pivoted, as at 26, and bearing at one end
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against the fire-door 20. " The other end of

the arm or lever 19 is pivotally connected to
a rod or pitman 21, having an arm 22 to con-
trol the oil-valve and a sitmilar arm 23 to con-
trol the steam-valve. It will be apparent

95

that in response to the opening of the fire-

door the tripping arm or lever 19 ‘will be
shifted and will in turn shift the pitman 21,
and through the instrumentality of the latter

simultaneously open the oil and steam valves.

Means may be provided for automatically
closing the valves, and for the sake of illus-

tration of such meéchanism I have shown a

member or Keeper 24, which returns-the trip-
B;ng—]ever In response; to the closing of the
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-door. A frictions] roller 25 is preferably .
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interposed between the tripping-arm 19 and
the fire-door. ' ‘-
‘From the foregoing description it will be

apparent that upon supplying steam and oil

to the nozzles 3 and 4 or to either set the
same will be projected into the fire-box at

the front end thereof and in the path of the
products of combustion. The mixture is
projected in the form of hollow cones or col-
umns which tend to merge and burning with
an intense heat in the path of the products of
combustion form an efficient barrier to the
escape of such products. It has been found
m practice that a brief period of operation of
the apparatus is sufficient to practically in-

stantaneously run the Fahrenheit up to a-

considerable extent and positively insure the
consumption of smoke and other products.
The nozzles are all located at the front ex-
tremity of the fire-box or furnace close‘to the
pomts of communication of the flues with
sald box. -There is no intercepting structure
between the points-of injection of the com-
bined steam and oil by the nozzles and the
flue-openings, and hence the full consump-
tion of the unconsumed products of combus-
tion reaching the front of the fire-box must
ensue, with the beneficial result that no smoke
Fasses into the flues no matter what kind of
uel 1s fed to the fire-box. '
Having thus described the invention, what
I claim as new is— | '
1. In combination with a locomotive fire-
box adapted to burn solid fuel and flues, of
means located close to the communicating
openings of the flues with the fire-box for es-
tablishing a combustible barrier at the front
of the fire-box which wholly consumes the
products of combustion in its own combus-
tion, the said means being located in such
close proximity to the flue-openings as to ob-
struct” the escape of any of the products of
combustion between the said means and the
communicating flue-openings.

2. In combination with a locomo'tive fire-.

box adapted to burn solid fuel and flues, of

means located close to the communicating

openings of the flues with the fire-box for di-
recting a hydrocarbon mixture- across the
vath of the products of combustion, the said
means being located in such close proximity
to the flue-openings as to obstruct the escape

‘ot any of the products of combustion between

the said means and
OPenIngs. - :
3. In combination with a locomotive fire-

the communicating flue-

box and flues, of means located directly at

the point of communication of the flues with
the fire-box for directing a hydrasarbon mix-
ture across the path of the products ot com-
bustion, the hydrocarbon mixture being

gradually heated before entering the fire-box. |

4. In combination with a locomotive fire-

box adapted to burn solid fuel, of flues, stean |
and otl supply pipes extending through the

1
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flues, and nozzles common to said pipes and

disposed close to the points of communica-
tion of the flues with the fire-box to dis-
charge a mixture of oil and steam in the path

of the products of combustion, a portion of
the nozzles being projected from the flues.

5. In combination with a locomotive fire-
box adapted to burn solid fuel, of flues, steam
and ou supply pipes extending through the

flues, the flues having unobstructed commu-

nication with the fire-box, nozzles common

70
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to said pipes and arranged to discharce a

mixture of oil and steam in the path of the
produets of combustion, and auxiliary means
Fenetmting the side sheets for supplying a
ike mixture at an angle to the mixture dis-
char%ed by the nozzles, the said nozzles and
auxiliary means being located at the front of

‘the fire-box.

6. In combination with a locomotive fire-
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box adapted to burn solid fuel and flues, of

steam and oil supply pipes located in front of
provided with injecting

the fire-box an ]
means operating to force the steam and o1l

‘into the fire-box in the form of hollow cones

or columns, close tothe communicating open-
ings of the flues with the front of the ﬁre-on-.

«/. In combination with a locomotive fire-
box adapted to burn solid fuel and flues, of
steam and o1l supply pipes having communi-
cation with the fire-box and provided with
Injecting-terminals which ‘project the mix-
ture of steam and oil into the
form of hollow cones or columns, close to the
communicating openings of the flues with

the front of the fire-box.

8. In combination with a locomotive fire-
box adapted to burn solid fuel and flues,
steam and oil supply pipes extending through
the flues, nozzles common to said pipes ar-
ranged to discharee a mixture of oil and
steam m the path of products of combustion
at the front of the fire-box close to thé flue-
openings, sald nozzles being located at the
front of the fire-box, and controlling means
for the said pipes.

9. In combination with a locomotive fire-
box adapted to burn solid fuel and flues,
steam and oil supply pipes extending through

‘the flues, nozzles common to said pipes and

arranged to discharge a heated mixture of
oil and steam in the path of the products of
combustion, said nozzles being located adja-
cent to the point of .cominunication of the
flues with the fire-box, and means respond-
Ing to the opening and elosing of the door of
the fire-box for controlling the steam and oil
supply. , ~ | |
' }n testunony whereof I have hereunto

signed my name in the presence of two sub-
scribing witnesses. _ o
- JAMES P. MoMALION.
Witnesses:

T. K. NEvLoN,

Lieo M. Ryawn
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