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Lo all whom it may concermn:

Be 1t known that I, GEORGE BENJAMIN T'y-
LER, a subject of the King of Great Britain,
residing at Coventry, in the county of War-
wick, KEngland, have invented certain Im-
provements in Draft-Regulating Apparatus
for Furnaces, of which thefollowing is a speci-
fication.

My invention relatesto draft-regulating ap-
paratus for furnaces, and has for its object to
provide antomatic means for the diminution
of black smoke, and hence to economize the
fuel, the same to be applicable to both land
and marine boilers and, whileauntomatie, to be
adjustable to suit different qualities of coal.

My invention consists, essentially, in pro-
viding the furnace-door with a draft-inlet of
variablearea,thesaidinlet being fully opened
by the action of closing the door and then
gradually closed by the action of a spring,
welght, or the like, such closing action being
retarded by a pisfon in a horizontal cylinder
foreing liguid through an aperture of restrict-
ed and preferably adjustable area; and my
invention further consists in connecting the
draft-door at the back end of the ash-pit with
the furnace-door, so that the said draft-door
1s opened by the action of opening the fur-
nace-door and then gradually closed by its
own weight, the closing being retarded by a
piston in a horizontal eylinder foreing liguid
through an aperture of restricted and pref-
erably adjustable area.

In the accompanying drawings, Figure I is
an elevation, partly in section, showing my
invention applied to a furnace, the inlets in
the door and the back end of the ash-pit be-
ing closed. Fig. 1l is a plan of the same.
Fig. II11s a longitudinal section through part
of the furnace on a reduced scale.

‘I'he same numerals refer to the same parts
throughout the drawings.

I provide the furnace-door 2 with a series
of vertical slots 3, and in front of the said
slots I mount a plate 4 in guides 5, situated
at right angles tothe hinge-pin 6. The plate
4 is also provided with vertical slots 7, the
arrangement being such that by moving the
plate 4 the two sets of slots 3 7 may be made
to coincide to a greater or less extent, or the
solid parts 8 of the plate may be made fto
eclipse the slots 3 in the door. The slotted

|

parts 2 and 4are together hereinafter referred
to as the ‘‘register.” Means should be pro-
vided for supplying a large quantity of air or
oxygen when the coal is first put on the fire,
and then the qunantity of air or oxygen should
be gradually reduced to the normal. Hence
I arrange that the closing of the furnace-door
shall serve to open the register, which shall
remain open fora time, being gradually closed
automatically. For this purpose I employ a
horizontal eylinder9, adapted to contain oil or
other suitable liquid 23. In the eylinder is
arranged a piston 10, and the piston is pro-
vided with an aperture 11, one end of which
1s normally closed by a clack-valve 12. The
piston-rod 13 passes out at oneend of thecyl-
inder through a suitable gland 14 and carries
at its free end a frame 15, having a longitudi-
nalslot16. Inthesaid slotted frame is mount-
ed a block 17, to which 18 jointed one end of a
link 18. The other end of the link is jointed
to a knueckle 19, projecting from the plate 4 of
the register. The axis of the knuckle-joint
is parallel to and at a suitable distance from
the axisof the hinge of the furnace-door. The
piston-rod 13 and link 18 are arranged in sub-
stantially one horizontal plane and form a
very simpleanddirect connection. A spring,

a weignt, orthe like tends to draw the piston-

rod forward. In the drawings I have shown
a palr of tension-springs 20, connected to the
frame 15 at one end and to the front of the
fuarnace 1 at the other end. A pipe 21, pro-
vided with a suitable cock 22, connects the
two endsof the eylinder 9. Afiller23, having
a tap 24, mway be provided for introducing the
liguid into the ¢ylinder 9.

Supposing the plate 4 to be at its extreme

left-hand position—that is, the register being

fully closed—the action is as follows: When
the furnace-door 2 is opened, the link 18 and
block 17 act on the piston-rod 13 and piston
10 so0 as to forcee the said piston from the front
to the back end of the eylinder. 'This move-
ment 18 rendered possible by the aperture 11
and valve 12 in the piston, the liquid in the
cylinder passing from the back to the front of
the piston as the latter moves back in the cyl-
inder. The slot 16 in the frame 15 on the
end of the piston-rod 13 and the freedom of

the plate 4 relatively to the door 2 allow of

the said door being shut without moving the
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“to the other end of the slot 16.

piston 10; but the action of shutting the door
2 first causes the link 18 to draw the block 17
Continuance
of the action causes the plate 4 to drag and
slide relatively to the door and opens the reg-
ister. The forcing back of the piston 10 has

‘putthesprings20in tension, and thesesprings

now tend to return the piston to its forward
position. The action, however, is retarded by
the liquid,which, owing to the automatic clos-
ing of the valve 12, cannot return through the
aperture 11 in the piston. The liquid there-
fore has to pass through the pipe 21, con-
necting the two ends of the c¢ylinder, and its
passage is more or less obstructed by the cock
22, which may be adjusted to regulate the
flow of the liquid therethrough, and hence to
time the closing of the register. As the pis-
ton 10 is gradually drawn forward the piston-
rod 13 acts upon the block 17 and link 18, and
hence upon the plate 4, drawing all these parts
forward, and thus causing the solid parts 8 of
the plate to gradually cover the slots 3 in the
furnace-door. The piston-rod 13 may also be
coupled up to the draft-door 25 at the back of
the ash-pit 29, as by the wire 26, passing over
the pulleys 27, so'that the said draft-door 25 is
opened when the furnace-door2 is opened and
is gradually closed as the register is closed.
As the hydrocarbon is burned so the register
and ash-pit draft-door close automatically,
the carbon being burned by the air passing up
through the fire-bars. No unnecessary atr is
allowed to passinto the furnace or flues. The
air that passes through the fire-door is heated
by mixing with the hydrocarbon, and the pas-
sage of cold air through the flunes is thus pre-
vented. Theclosing of the register isso timed
as to regulate the amount of air required to
prevent the hydrocarbon passing through the
flues without being burned. My apparatus
also prevents the back dratt which so often oc-
curs when fresh coal is thrown on the fire if the
fire-doors are closed. 1t thus prevents acci-
dents arising from flame and ashes being
blown through the fire-door onto the stoker.
I find also that it prevents clinkers forming
and caking on the fire-bars, and this entails

the great advantage that the passage of air |

through the fire-bars does not become ob-
structed. A good heat is kept up in the fire
and all the carbon is consumed, only pure ash
being left. 'T'he more perfect combustion of

the hydrocarbon necessarily results in econ-
omy of the fuel.

710,394

What I claim, and desire to secure by Let-
ters Patent of the United States, 18—

1. In draft-regulating apparatus for fuar-
naces, the combination with the furnace of,
a door having slots, a plate having slots and
adapted to cover and uncover the slots in the

door, a horizontal ¢ylinder adapted to con-

tain a liquid, a piston having an aperture
therethrough, and adapted to move in the

sald cylinder, a valve adapted to close the:

sald aperture, a piston-rod having a slotted
frame, a block adapted to move in the said

slotted frame, a knuckle on the said plate, a

link adapted to connect the said knuckle to
the said block, means for drawing the said

| piston toward the said door, a pipe connect-
i ing the two ends of the said eylinder, and a

!

cock 1n the said pipe.

2. In draft-regulating apparatus for fur-
naces, the combination with the furnace-door
and ash-pit back door of, a horizontal eylin-
der adapted to contain a liquid, a piston hav-
ing an aperture therethrough and adapted to
move in the said cylinder, a valve adapted to
close the said aperture, a piston-rod having a
slotted frame, a block adapted to move in the
sald slotted frame, a pipe connecting the two
ends of the said cylinder, a cock in the said
pipe and means for connecting the said ash-
pit back door to the said block.

3. In draft-regulating apparatus for fur-

‘naces, the combination with the furnace of, a

door having slots, a plate having slots and
adapted to cover and uncover the slots in the
door, guides for the said plate, a cylinder
adapted to containaliguid, a piston having an
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aperture therethrough and adapted to move -

in the sald cylinder, a valve adapted to close
the said aperture, a piston-rod having a slot-
ted frame, a block adapted to move in the said
slotted frame, a knuckle on the said plate, a
link adapted to connect the said knuckle to
the sald block, a spring adapted to draw the
sald piston toward the said door, a pipe con-
necting the two ends of the said cylinder, a
cock in the said pipe, an ash-pit back door
and means for connecting the said ash-pit
back door to the said block.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

GEORGE BENJAMIN TYLER.

Witnesses:

JOHN T, FAZAKARLEY,
FRANK GAWTHORP.
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