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(No model, )

To all whom it may conceriu:

Be it known that I, THOMAS MURPHY, of De-
troit, in the county of Wayne and State of
Michigan, have invented new and useful Im-
provements in Boiler-Fuarnaces; and I hereby
declare that the following is a full, clear, and

exact description thereof, reference being had

to the accompanying dmwmws which 10rm 2
part of this specification.

This invention relates to new and useful im-
provements in the construction -of boller fur-
naces for steam-generators.

The object of the invention is to produce a,
smokeless furnace; andthe invention consists
in the disposition, arrangement, and construe-
tion of an automatic feedmg and shaking de-
vice embracing one or more furnaces and other
devices for producing a smolkeless combustion.

Inthe drawings whichaccompany thisspeci-
fication, Figure 1is a vertical longitudinal sec-
tion of the furnace. Fig. 2 1s a'cross-section
throughtwo furnaces. Fig.3 is a perspective
of a furnace with my peculiar operating mech-

~anism attached. Fig. 4 18 a detail,which will

be especially referred to hereinafter.
A is the combustion-chamber.

B is a shaking grate having two ineclined
orate-sections which restag amsb the side walls
of the furnace at their upper ends, and in-
cline downwardly toward the centel of the
furnace.

C Care rock-shafts, by means of which the
grates are shaken. They project through the

front plate and are Squqred upon theu outer

ends.

D is a rock-shaft plaeed between the inner
ends of the grate-sections, and provided with
teeth for brea,kmn the cinders, so as to allow
them to fall infto the ash-pit below This shaft
D projects through the front plate and is
squared upon its outer end. T'he construc-
tion and operation of thesegratesarethe same
as were patented to me November9, 1875, No.
169,655. |

B E are the side walls of the furnace.

F are dead-plates built into the side walls of
the furnace and extending the whole length of
the combustion-chambers. These dead-plates
are on a level with the upperends of the grate-
bars. In the center they are provided with

| their ends, so as to relieve

an opening which communicates with the dust-
pits G. Near each endand inthecenter there-
of thedead-plates form bearings ¢ for the rock-
shafts b, to which the toothed segments ¢ are
Secnled | |

H is the coal- pusheL It consists of a rect-
angular hollow box open at the bottom and
piovided at the under side of the fop with
rack-bars which mesh mth the tmthed seg-
ments c.

1 are the cml magazines., They are bul't
into the side walls of the furnace and extend
the whole length of the combustion-chamber.

J J are doors in the front plate, which com-

muniecate with the magazines and through
which the fuel is shoveled 1n.

K are triangular shaker-bars placed above
the coal-pushers H, but supported at or near
the coal-pushers
from the weight of theincumbent coal. These
shaker-bars are corrugated or indented upon
their upper faces, and by means of a lever, L,
secured in the front plate, they may be moved

to and fro for the purpose of shaking down

the coal in the magazines, if required.
M are cast-iron wall-plates extending the
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whole length of the combustion-chamber, and -

forming a part of the inner face of the side

walls. These wall-plates are constructed as
follows: d and e are downwardly - inclined
flanges, the former one forming a skew-back
for the top of the hot-air flue, and the latter
one a strengthening-flange for the plate. DBe-

low the flange e are a series of vertical flanges
or ribs, f, which form air- -distributing chan-
nels between them and the arch, and also

serve to strengthen the plate. The lower end
of wall-plate M is inclined, as shown, to form
a skew-back for the fire-brick arch N. g are

projecting lugs on the flanges or ribs f, forming

retalning- keys for the abutments of the fire-

brick arch The wall-plates M form one or

both sides of the coal-magazine, and form also
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one side of the hot-alr chambers, which are -

formed in the anglesbetween the spring of the

fire-briek arch and the walls of the furnace.
of these hot-air chambers may be

The top

formed by a tile or brick arch. |
P P are air-flues, one for each hot-air cham-

Thege flues start at an opening in the

ber.
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~ at will from the furnace or furnaces it is in-
‘tended should not be supplied with coal. The
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- of the engine uniform. The traversing bar is
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ing to the other furnace is closed by the in-
- sertion of the plate 4, as stated.

plate.

~ends of the rock-shafts ¢ and detachably con-

ing with the reciprocating bar Q.

of this stud will keep the parts in place, and, |

front wall,which is controlled by a register, |

h, then leading upwardly behind the front plate
terminate with an opening inthehot-air cham-
bers. . _ -

% are removable division-plates by means
of which the coal-magazine may be shut off

operation of these plates will readily be un-
derstood by having reference to Fig. 2, from
which it will be seen that the coal-magazine
18 located between two furnaces, and is divided
Into two passages near its discharge end, each
passage delivering fuel into a separate fur-
nace. Now, whenitisdesired that fuel should
be fed only to one furnace, the passage lead-

Q18 a reciprocating traversing bar sup-
ported in suitable bearings, k, at the front

R R aretwo rocker-armssecured to the free

nected to the traversing reciprocating bar Q.

S 15 are rocker-arms secured to the ends of
the rock-shafts C C, which shake the grates.

[ laresquarelugs projecting from the rocker-
arms R. - - -
~T'T are the usunal furnace-doors, U U are
the ash-pit doors, and 'V V are openings which
communicate with the dust-pits.

W 1s a steam-engine for actuating the feed-
ing and shaking devices. Thisengine is pro-
vided with a suitable governor for maintain-
Ing any desired rateof motion to which it may
be adjusted. | +

m 18 an endless screw on the crank-shaft of
the engine.

» 1s a gear-wheel on the counter-shaft ¢ en-
gaging with the endless screw m. |

o 1s another endless screw, and engages with
the gear-wheel n, and v is a pitman connect-

In practice the motion of the engine imparts
a slow reciprocating motion to the traversing
bar,which operates the feeding and shaking
devices of the furnace, in such manner that
when one coal-pusher is advancing the one on
the opposite side is retracting, and when the
movable grate-bars of one section are raising
the same partsare dropping in the other sec-
tion. Thisarrangementtends to maketheload

made of suitable length to connect all the feed-
ingand shaking devicesof a whole row of fur-
naces in one system, and if one or more of the
furnaces are not in use the rocker-arms are
easily disconnected, as there are no serews or
other devices necessary to hold them in place.
In Fig. 4aconnection of one of the rocker-arms
with the traversing bar is shown in detail, in
which ¢ is a link pivoted to the end of the
rocker-arm and adapted to be engaged with
the stud % on the traversing bar. The head

by enlarging the sloty, as shown, the described |
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degree of the oscillations of the rocker-arms
1s obtained. By means of the square lugs
{ ontherocker-arms R thefeeding devices may

be worked by hand, by means of a wrench, 7o

after detaching them from the traversing bar.
The shaking devices are also adapted to be

worked by hand in the same way. At the
end of each traverse of the reciprocating bar
Q the strain produced by the load in the dif-
ferent parts of the operating devices would
naturally produce an irregular motion, caused
by the reciprocating bar running ahead of the
driving-gear,were it not for the action of the
endless screw o and gear-wheel m,which form
a locking device. - | | o
Smokeless combustion requires an even and
gradual feed, which is best obtained in a prac-

| tical manner by mechanical feeding devices.

Inmy devicethe coal is slowly advanced by the
pushers upon the dead-plate, giving it time to
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pass through' all the stages of coking before it

becomes incandescent and is pushed onto the

grate.
Ing the process of coking are thoroughly com-

mingled with the hot air issuing in streamlets

The gases liberated from the coal dur-

Q0

from the hot-air chamber through the chan- °

nels formed between the ribs or flanges f and
the arch, which bring the air in direct con-

tact with the coking coal on the dead-plate.
The commingling of the gases is greatly as-

sisted by the close proximity of the fire-brick

arch, which changes the run of the gases, and

farnishes, as the brick is very highly heated,
a ready means for igniting them. The tem-
perature of the gases must be kept up, too,
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and this is effected by the brick arch, which '

first heats the air before it arrives in the com- -

bustion-chamber, and then by its position ne-
cessitates the gases in the combustion-chamber
to pass close to it. -

In a furnace patented to me heretofore I
have shown a similar arrangement of the
parts, but that furnace was built out in front
of the boiler, as dictated by the arrangement
of the coal-magazines and air-flues; but as
floer-space is generally a consideration in the
erection of furnaces, I prefer to place the com-

bustion-chamber under the boiler, as in the

ordinary type of boiler-furnaces, and place the
coal-magazines in the side walls of the boiler-
furnace. - 3 o - -

Without extra protectionary measures, the
excessive heat to which the coal-magazine is
exposed 1n such a position would render the
feeding device inoperative. I have,therefore,
adopted the following measures:

First. I place a dust-pit under the .de'ad?'

plate,in which the coal-dust is seraped by the
actlon of the pushers, and can be withdrawn
through openings in the boiler front.
coal-dust is especially liable to gum and clog
the parts when it is exposed to heat, and it is
also very liable to carry the fire into the coal-
chambers. - S
Second. I locate the air-flues in the angle
between the spring of the fire-brick arch and

This
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sald plate,rock-shaftd’, supported by said bars,
and the reciprocating pusher H, and the parts |
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the local magazine, so as to form a protecting
and cooling medium, and as I also want to |
save In height I place no air-flues on top of the
fire-brick arch, but make the air-flues in the
angles large enough to supply all the air.
This construction gives the boiler the benefit

of a large parbt of the radiant heat from the |

top of the fire-brick arch.

Third. I construct the wall-plates M in such
manner that they will present a large surface
for the heated air to impinge against. This I
do by the use of flanges, which also counteract
the tendency of these plates to crack from ex-
cessive heat. |

Fourth. I inclose the magazine on all sides,
and place the supply-opening in the boiler-
front. | S

Fifth. I firmly unite the sides, top,and end of |

the coal-magazine, so that it will practically
form a box-girder able to support the in- |
cumbent weight of the side wall and boiler.
L have always found it difficult to keep the
fire-arch in proper place npon its abutments;
but by casting the lugs ¢ on the abutments,
and forming a recess in the bricks to receive
the key, I have fully overcome the difficulty.
The subject- matter herein shown and de-
to the internal construction
of the furnace but not elaimed is more par-
ticularly shown, deseribed, and claimed in my

1534, as a division of this case.
- What I claim as my invention is— S
1. Ina furnace, and in combination with
the fuel-magazine arranged in the side walls
of the furnace, removable division-plates for
the discharge - openings of said ‘magazine,
whereby the magazine may be cut off from the
furnace for which it may be arranged to feed,
substantially as described. |

2. In a furnace, the combination of the fuel-
magazine M, dust-pit G, dead-plate F,extend-
Ing on either side of the dust-pit, and having
a longitudinal aperture over the same, Cross-
bars b, connected with the opposite sides of

being arranged substantially as and for the
purposes specified.
0. In a furnace, and in combination with

the grate - bar shakers and feeding devices

thereof, a traversing reciprocating bar extend-
Ing horizontally between and connected to said
grate-bar shakers and feeding devices, where-
by said shaking and feeding devices may be
operated simultaneously by direct connection
with said bar, as set forth.

4. 'In combination with inversely-operating
feeding and shaking devices of a furnace, a
reciprocating bar extending along the front
side of the furnace, and connected with and

Imparting motion to said devices substan-

tially as described, whereby the resistance to
the movement of said bar is nearly uniform,
as and for the purposes specified.

5. In a furnace, the combination, with the
feeding devices thereof, of the mechanically-
operated arm R, connected with rock - shaft,
which forms the actuating device for the feed.-
ing mechanism, and having the lug [,adapted
to receive a wrench, whereby the feeding de-
vices may be operated by hand whensaid bars
are.detached, substantially as deseribed.

6. In a furnace, and in combination with 2
reciprocating traversing bar operating. me-

chanically the feeding and shaking devices

of a grate or grates, gear-wheel n, and endless

screw o, forming intervening devices between

the motor and the traversing-bar for the pur-
pose of formingalocking device, substantiall \Y
as and for the purpose described. |

7. In a furnace or battery of furnaces, each
provided with twomechanically-operated feed-
Ing and shaking devices for the grates, a sin-
gle actnating motor, in combination with in-
versely-operating feeding and sh aking devices
for each grate, whereby a more uniform equi-
librium in the driving power is ovtained, sub-
stantilally as deseribed.

3. In combination with the feeding and
shaking devices of the grates of a furnace or
battery of furnaces which are all connected
and driven by one single motor and form a

nearly-uniform load, a speed-governor, as de-

scribed, attached to said motor and forming
the means for altering the speed-in a desired
ratio, substantially as described.

THOS. MURPHY.

Witnesses: _
H. S. SPRAGUE,
J. PAUL MAYER.
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