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PaTENT OFFICE.
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‘TO GILBERT 8. GRAVES, OF SAME PLACE.

FURNACE.

SPECIFICATION forlhing- part of Letters Patent No. 591,993, dated October 19, 1897,

Application filed May 28,1897

To all whom it may concern:

Be it known that I, WILLIAM TOMILSON,
a citizen of the United States, residing at Buf-
falo, in the county of Erie and State of New
York, have invented a new and useful Im-
provement in Furnaces, of which the follow-
ing is a specification.

Thisinventionrelates tothat class of smoke-
consumers for furnaces which deliver air and
steam over the bed of fire whenever the fuel
is replenished for the purpose of forming an
inflammable mixture with the smoke which
rises from the fire. ' :

The object of my invention is to produce
a simple and reliable device whereby the
supply of air and steam are automatically
confrolled and which can be easily adjusted
for varying the duration of the air and steam
supply after new fuel has been added to the
fire. » :
In the accompanying drawings, consisting
of two sheets, Figure 118 a front elevation of
a Steam-boiler. provided with my improve-
Fig. 2 is afragmentary vertical sec-
Fig. 3is a
vertical section, on an enlarged scale, of the
regulator-cylinderand connecting parts. Fig.
4isa fragmentary side elevation of the lower
portion of the same viewed at right anglesto
Fig. 3. Figs. 5 and 6 are fragmentary hori-
zontal sections in lines 5 5 and 6 6, Fig. 1,
respectively. .

Like letters of reference refer to likebparts_

in the several figures. o

A represents the fire-box, a the grate, and
B the steam-boiler.

C ('represent the fire-doors, which close the

‘stoke-holes, and each of which is provided

with an air-passage having an inlet d at its
bottom outside of the fire-box for the ad-
mission of air and an outlet e at its upper

end which communicates with the interior of -

the fire - box. The amount of air passing
through each fire-door is regulated by a valve
or damper I, which is pivotally supported by
means of a horizontal rock-shaft f, which is
journaled in the side walls of the fire-door.
The damper is arranged out of center on the
shaft or may be weighted so that it con-

. Rerial No, 638,556, (No model.)

stantly tends to close the air-passage in the
door.

G represents a horizontal rock-shaft jour-
naled in bearings on the boiler-front below
the fire-doors and provided with two rock-
arms g g, which are connected by chains g’ ¢’
with rock-arms g ¢° on the outer ends of the
damper rock-shafts. Upon turning the rock-
shaft G -in the direction of the arrow, Figs.
1 and 2, the dampers are turned so as to open
the air-passages in the doors, and upon turn-
ing the rock-shaft in the opposite direction

5o

55

6o

the dampers return to their closed position .

by gravity. Each fire-door is connected on
one side with the boiler-front by the usual
hinges % and on its opposite side by a latch.

I represents a steam-pipe extending from.

the steam-dome.of the boiler through the
front wall of the fire-box and provided above
the front portion of the grate with a perfo-
rated spraying-nozzle <. The steam issuing
from the nozzle and the air entering through
the fire-door pass over the fire and commingle
with the smoke rising from the fire and pro-
duce a combustible mixture which is readily
ignited and burned.

J represents a valve arranged in the steam-
pipe and controlling the supply of steam to
the spray-nozzle. The stem of this valve is
provided with an arm j, which is connected

-by a connecting-rod j' with & rock-arm j? on

therock-shaft G,whereby the air-dampers and
steam-valve are simulfaneously opened and

-1 'closed.
- When the fire-doors are opened for deliv--

ering a fresh charge of fuel into the fire-box,
the air-dampers and steam-valve are auto-
matically opened and held in this position af-
ter the doors are again closed a sufficient time
to supply the necessary air and steam for
completely consuming the smoke rising from
the fuel.” The automatic mechanism whereby
this is accomplished is constructed as follows:

K represents an upright cylinder provided
with upper and lower heads %' %? and sup-
ported by means of a bracket %3, which eon-
nects the lower head of the cylinder with the
boiler-front. .

1. is a piston arranged in the cylinder and
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provided with a piston-rod L/, which passes
upwardly through the upper cylinder-head.
The outer portion of the piston-rod is con-
nected in any suitable manner with the ver-
tical connecting-rod j of the steam-valve and
air-dampers, preferably by a short horizontal
bar [, secured to the piston-rod and vertical
rod ;' by clamps I'. - The weight of the piston
and eonnecting paris tends tomove the piston
toward the lowerend:of the eylinder and this
tendeney is preferably aided by weighting the
piston, as shown at /% although the same ef-
fect can Dbe produced by the use of springs.
When the piston is lowered, the air and steam
valves are open and when the same is raised
these valves are closed.

M represents a pressure-pipe which com-
municates with the lower end of the eylinder
and whereby a fluid or gas under pressure—
such as water, steam, or air-—is introduced
into the lower end of the cylinder for raising
the piston and closing: the air and steam
valves. This pressure-pipeis provided with
a valve m for regulating the admission of
fluid into the eylinder.

N represents an outlet-passage formed in
the lower cylinder-head and provided at its
inner-end with an inwardly-facing valve-seat
n while its outer end is connected by a T-
coupling »n' with a waste-pipe 2

o is a longitudinally-movable valve-stem
arranged vertically in the outlet-passage and
provided at its inner or upper end with a
waste or outlet valve ¢', which is adapted to
rest on the valve-seat 2 for closing the outlet-
passage. Thelower portion of the valve-stem
passes through a stuffing-box o? on the lower
end of the T-coupling and is provided at its
lower end with a bifurcated head o®. The
outlet-valve is normally held in a closed po-
sition by means of a spring of, which sur-
rounds the valve-stem and bears with its ends
against the lower cylinder-head and the bi-
furcated head of the valve-stem. The outlet-
valve is opened by a rotary cam P, engaging
with the head of the outlet-valve stem and
mounted on a horizontal rock-shaft p, which
is journaled in hangers p’, arranged on the
lower ceylinder-head.

p*is adepending rock-arm which is secured
to the cam rock-shaft and whichis connected
with one of the fire-doors, so that upon swing-
ing the latter on its hinges the cam will be
rocked and the outlet-valve opened or closed.
The connection between the fire-door and the
cam rock-arm is preferably made so as to be
capable of adjustment, and consists of a bar
orrod ¢, adjustably secured at an angle to the
cam rock-arm by a set-serew ¢, a link or bar
4% pivoted at onc end to the adjacent fire-
door outside of the hinges of the latter, and
a swivel ¢®, connected with the rock-arm bar
g by a horizontal pivot and with the link by
a vertical pivot. When the fire-door C is
closed, the cam is so turned that its low or
receding portion is presented to the outlet-
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valve stem, which permits the latter to de-
scend and close the outlet-valve. When the
valve is in this position, the incoming fluid
from the pressure-pipe fills the lower portion
of the eylinder and raises the piston so that
the air and steam valves are closed. Upon
opening the fire-door C the cam is turned so
as to bear with its salient or high portion
against the outlet-valve stem; whereby the
outlet-valve is raised from its seat and the
contentsof the cylinder are permitted to dis-
charge into the waste-pipe, thereby allowing
the piston to drop and opening the air and
steam valves. . Afterthefuelhasbeen thrown
on the fire the fire-door C is again closed,
whereby the cam is returned to: the position
which permits the cutlet-valve to rest on its
seat. Thewater from the pressure-pipenow
gradually fills the lower portion of the ¢ylin-
der and raises ‘the piston so-as to close the
air and steam valves. The steam  and air
valves remain open a sufficient time to con-
sume all. of the smoke rising-from the fire,
and as this time varies according to the kind
of fuel and other conditions the closing move-
ment of these valves may be varied by ad-
justing the regulating-valve m in the pres-
sure-pipe so asio reduce or increase the time
required for filling the. eylinder, thereby clos-
ing the air and steam valves slower or faster.
The outlet of the cylinderis sufficiently large
to permit-the water to discharge rapidly from
thecylinderand open the airandsteam valves
quickly. - 'Whenthe outlet-valveis open, the
water from the pipe M, which is constantly
under pressure and runs slowly, passes olf
through the outlet, thereby allowing the air
and steam valves to remain open fully until
the outlet-valve is closed by the fire-door,
after which the water continues to flow only
until the ecylinder is filled and the piston has
been raised to its highest position for closing
the steam and air valves.

As shown in the drawings, the regulating
mechanism is operated only by one of the fire-
doors, this being sufficient inasmuch as both
fire-doors are usually opened together and a
charge of fuel is introduced through both
stoke-holes at the same time, but if desired
a separate regulator may be connected with
each fire-door.

I claim as my invention—

1. The combination with a pipe or passage
adapted to deliver a smoke-consuming me-
dium into the fire-box, and a valve wherchy
said pipe or passage is controlled, of a piston
whereby said valve is actuated, a cylinder in
which said piston is arranged, an inlet ad-
mitting the actuating fluid to said cylinder,
an outlet and outlet-valve, and means where-
by said outlet-valve is opened upon opening
the furnace-door, whereby the actuating fuid
is allowed fo escape from said eylinder by
opening the outlet-valve, allowing the piston
to follow and thereby opening the valve in
sald pipe or passage, while upon closing the

70

75

3o

8s

Qo

95

100

105

110

115

120

125

130



10

I5

20

25

591,093 \ 3

v outlet-valve of the cylinder the actuating fluid

again accumulates in the same and forces the
piston forward, which latter finally closes the
valvein said pipe or passage, substantially as
set forth. :

2. The combination with the fire-box and
the fire-door, of a pipe or passage adapted to
deliver a smoke-consuining medium.into the
fire-box and provided with a valve, a cylinder
having an inlet for a pressure fluid at one end
and an outlet at the same end, a piston ar-
ranged in said cylinder and connected with
said valve, an outlet-valve adapted to open
and close said outlet, and a connecting de-
vice between the outlet-valve and the fire-

~ door whereby said outlet-valve is operated by

the movement of the
set forth.

3. The combination with the fire-box and
the fire-door, of a pipe or passage adapted to
deliver a smoke-consuming medium into the
fire-box and provided with a valve, a cylinder
having an inlet at one end for a pressure fluid
and an outlet at the same end, a piston ar-
ranged in said cylinder-and connected with
said valve, an outlet-valve adapted to open
and close said outlet, a cam whereby said out-
let-valve is shifted, and a connecting device

door, substantially as

between the cam and the fire-door whereby
the cam is moved by the door for opening and
closing said outlet-valve, substantially as set
forth. :

4. The combination with the fire-box, the
fire-door provided with an air-passage, the air-
valve arranged in said passage and the steam-
pipe opening into the fire-box and provided
with a valve, of a vertical cylinder provided
at its lower end with an inlet and an outlet,
a piston arranged in said cylinder and con-
nected with the air and steam valves, a fluid-
pressure pipe connected with the inlet of the
cylinder and provided with a regulating-
valve, an outlet-valve adapted to open and
close said outlet and provided with a valve-
stem, a rock-shaft provided with a cam en-
gaging with said valve-stem, a rock-arm ar-
ranged on the rock-shaft, and a link connect-
ing the rock-arm with the fire-door, substan-
tially as set forth. .

Witness my hand this 22d day

of May,
1897.

WILLIAM TOMILSON.

Witnesses: -
THEO. L. Porp,
ErrA R. DEAN.
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