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Lo all whom 1t may concern.:

Be 1t known that I, Josepm P. DoyLE, a
citizen of the United States, residing at
Cleveland, in the county of Cuyahoga and
State of Ohio, have invented a certain new
and useful Improvement in Smoke-Prevent-
ing Devices, of which the following is a full,
clear, and exact description.

- The object of this invention is to mini-
mize the formation of smoke by promoting
practically complete combustion of fuel in
a furnace,—particularly when fresh fuel is
put 1nto said furnace.

The 1nvention is illustrated in the accom-
panying drawings, in which—

Figure 1 is a somewhat diagrammatic
tront view of the invention. Fig. 2 is a sec-
tional side elevation of a portion of the
furnace front. Fig. 8 is a detailed view
partly broken away of the steam injecting
nozzle. Iig. 4 is a longitudinal section of
the dash pot and its parts, employed as a
part of the apparatus. Fig. 5 is a sectional
view thereof in the plane of line 5—5 of
Fig. 4; and Fig. 6 is a sectional view in the
plane of line 6—6 of Tig. 4.

Referring to the parts by letters, A repre-
sents the cdoor which closes the opening
through which fuel is fed to the furnace,—
this door being hinged on a vertical axis.
B 1s a damper for clogsing an opening
through the door A, said damper being
hinged at i1ts top on a horizontal axis to said
door, whereby the gravity will close the
damper when permitted so to do.

D represents a dash pot cylinder, the spe-
cific construction of which will be presently
cdescribed. It 1s secured in an upright posi-
tion to any suitable support, as, for ex-
ample, the front of the furnace. The pis-
ton thereof has one rod ¢, extending through
the bottom of the dashpot; and another ¢’
extending through the top of the dash pot,
which rods are suitably guided as by pass-

° ing through perforated plates C, C. Se-
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cured to the rod e 1s a tappet ¢* which is
acdapted to engage with one arm of a piv-
oted lever ¥. A link H having suitable ball
joints at its ends connects the other arm of
lever If with an upwardly projecting arm «,
ixed to the furnace door.

(> represents a steam pipe which passes
through the front wall of the furnace, and
has at 1its Inner end one or more injector
heads K having a plurality of small dis-
charge openings £ which are inclined so that

the steam issuing from them will be directed

at an 1nclination downward substantially
as indicated by the arrow N in Fig. 2 so as
to impinge upon the bed of fuel. In the
steam pipe is a valve g having an operating
arm ¢’.

J represents a lever pivoted to a fixed
point. Omne arm of this lever has in it a slot
7 Into which projects a pin e3 projecting lat-
erally from the piston rod ¢’. The oppo-
site end of this lever arm is connected by a
link 77 with the operating valve arm g’, and

1s also connected by means of a chain or

cable M with the damper B, said chain pass-

ng over one or more directing sheaves m, m/.

When the furnace door is open it will
cause such a rocking of the lever I as will
push the piston rod ¢ upward carrying the
piston with 1t in the dash pot cylinder. The
upward movement of this piston and its two
rods will rock lever J with the result of
opening valve g, and of likewise lifting the
damper B. By reason of the opening of

valve g, many small jets of steam will be

discharged into the furnace down against
the bed of burning fuel therein. The opera-
tor now puts 1n fresh fuel and closes the
door. So long as the dash pot piston re-
mains 1n the position to which it was moved,
the damper B will be held up and thereby
alr will rush into the furnace through the
opening «, will be deflected down unto the

bed of fuel by the deflector plate P, and this

air in conjunction with the steam discharged
into the furnace from the perforated head
K will cause a complete combustion of the
fresh fuel, or rather will substantially pre-
vent the formation of smoke as said fuel is
1ignited and initially burned.

Referring now, particularly, to Fig. 4, the
dash pot will be described. It is an ordi-
nary cylinder except that the lower end is

. |

fluted vertically by a plurality of 1011gitt:di-'

nal grooves d. The piston E comprises a
ring which is fixed to the piston rod, said
ring having a central opening which is
acapted to be closed by the conical valve I/,
sald valve being held up against the seat
around the 1nner lower edge of the piston by
means ol a spring e* compressed between
said valve and a shoulder ¢® on the piston
rod. This dash pot 1s filled with oil or some
suitable slow moving fluid. When the pis-
ton rod and piston are pushed upward by
the opening of the furnace door, the valve

&7 will yield downward so that the fluid
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in the dash pot may pass from the upper
to the lower side of the piston through the
opening in the piston ring uncovered by said
action of valve K. The upper and lower
endg of the cylinder are connected by the
pipe d in which is a valve " capable of be-
ing adjusted so as to regulate the rapidity
with which the fluid in the cylinder may
flow around the piston from one end to the
other. The rate at which the piston will
move down will depend upon the adjust-
ment of this valve. Under ordinary condi-
tions, it is thought that an adjustment which
will require about three and one half min-
utes for the descent of the piston from the
upper end of the cylinder to the fluted part
thereof will give efficient results in most
cases. As the piston is descending, it slowly
closes the valve ¢’ and the damper D.
When the piston reaches the fluted part of
the cylinder, it will thereaiter descend very
rapidly since the fluid in the cylinder may
pass around the piston through the longi-
tudinal grooves. The piston and piston
rod must be subject to a force constantly
acting to push the piston downward. I pre-
fer to employ for this purpose a number of
weights Q secured upon the upper end of
the piston rod.

Having described my invention, I claim:

1. In a smoke preventing device, the com-
bination of a furnace door hinged at one

side on a vertical axis and having an open-

ing through 1it, a movable damper covering
said openming and hinged along its top ecge
to said door on a horizontal axis, a steam
pipe entering the furnace and having a jet
discharging head therein, the valve in said
steam pipe having an external operating
arm, a dash pot cylinder containing a fluid,
a piston movable therein and having rods
connected therewith projecting through both
ends of said cylinder, a pivoted lever hav-
ing an operative connection with one of
said rods, a link connecting said lever with
the operating arm of the steam valve, a cord
connecting said lever with the damper,
ouide sheaves over which said cord extends,
and mechanism intermediate the furnace
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door and the lower projecting piston rod
whereby the latter is moved upward when
the furnace door is opened.

2. In a smoke preventing device, the com-
bination of a furnace having a fuel open-
ing, and a deflector plate inside the furnace
adjacent to said opening, a furnace door
having an opening, a damper for closing
and opening, a steam pipe entering said
furnace and having therein a jet discharg-

ing head, and a valve in said steam pipe,

with a dash pot cylinder internally erooved

o0

55

60

longitudinally at its lower end, a piston 1n
said cylinder having an opening through
it, a spring-actuated valve moving upward

to its seat to close said opening, a piston
rod connected with the piston and extended
out of the ends of the cylinder, a lever op-
eratively connected with said piston rod, a
connection between said lever and both the
steam valve and damper, and means where-
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by the opening of the furnace door moves

the piston up in said cylinder.

3. In a smoke preventing device, the com-

bination with a furnace door having an
opening therethrough, a movable closure for

the opening, a steam pipe extending into

the furnace and provided with a discharge
nozzle, a valve in said steam pipe, a lever

connected to said valve, a pivoted lever,

means for securing one end of said pivoted
lever to the valve lever, a flexible connec-
tion between the pivoted lever and the clo-
sure for the opening of the door, a rod, the
free end of said pivoted lever being oper-
atively connected to the rod, connections be-
tween the door and the rod to raise the
same as the door 1s opened, means for re-
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tarding the downward movement of the

rod and for permitting the same to move

quickly when the rod is near the end of its
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downward movement for the purpose de- -

scribed. _
In testimony whereof, I hereunto afiix my
sionature in the presence of two witnesses.

JOSEPH P. DOYLE.

Withesses:
H. R. Suriivan,
K. L. TrorsToxN.

Copies of this patent may be obtained for

%
five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.” |
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