No. 682,471, _ Patented Sept. 10, (90].
P. F. KING. -

AUTOMATIC SMOKE PREVENTER.

(Application flled Mar. 30, 1901,)
(No Model.) * 3 Sheets—Sheet |,

———— > bl el W kkinl

r

IIIH" l|||'| ] Iyl '““m“‘* “ - |
/ ' i |
i
|h o |
.- A
! .
4
_

; | | :

| i |
” N\ |

Iftnessms- 73_7 Ve Woesdrgroiriea B
Pl R .




P. F. KING.
AUTOMATIC SMOKE PREVENTER.

(Application filed Mar, 30, 1901,
(No Model.) | ' | 3 Sheets—Shest 2

No. 682,47, Patented Sept. 10, 1901,

P
7

"y,

R
I§ I
NN H R

.
2 | Z 7
. 5 v I
7 |
72 %I |
V. v
7 | M 1213
v 4
% T2
% Al
or N
i |
- | T
| g
7 \| f
ff '
|
‘E:f 23 ,
I :é ;J!T l
Z 7 1l II
L —
T 1 7 A
| 'I‘?’ 14 -
5 _ ‘
T 3 1 |
1 ol
/;, 4
, | |
A | ,
I I
| llT
y ' )
7
‘r £ {
| . |
| | |
‘ ( i]
I ‘ i
& _ _ / &
i ] 2 . _. 32,

. —, 7 _
inessas = _ _Zfzzx'fzm?z‘

7,"/"%

THE NORRYS PETERS CO., PHOTO-LITHO., WASHINGTON, D, C,




No. 682,471, - Patented Sept. 10, 190L.
| ; - P. F. KING. - _ .

AUTOMATIC SMOKE PREVENTER.

| (Application filed Mar. 30, 1901,).
(No Model.) | | 3 Sheets—Sheet 3.

1 h? | S I:};::‘:*"-r - '4'3 |
e e e e = ro . b |
N (5 NN ’ .
i Tho E]
| ‘Nl :
.
| “,
NS
> PN
ﬁ; & R : . | ‘ m___l_____ﬂ__ l\
I | % . . \\\ \\\ k\}“ “L iit\ }1}\'§'\)"§"‘}\\"}"\"§"§34
.L-___:;_ | . xxmuxxtnmxxmﬁ.ﬁ
: — RTY il O | | I {.Q_L

' . ' T
l S - AN \Nm\\ 'S N

71 fitnesses: -, - _mvenior.

EMZW - @%%:Mjizrwx

chze:r;ﬁw/

THE NORMIS PETERS CO. PHOTO-LITHO., WASHINGTON, D. G.




5

10

15

20

UFFICE.

PIIINEAS F. KING, OF CLEVELAND, OHIO, ASSIGNOR OF TWO-THIRDS TO
CHAS. H. TUCKER AND M. J. EDWARDS, OF SAME PLACE.

AUTOMATIC SMOKE-PREVENTER.

SPECIFICATION forming p&rtof Letters Patent No. 682,471, dated September 10,1901,
o - A.ﬁplica,tion filed March 30,1901, Serial No. 53,647, (No model.)

To all whom it may concern:

Beit known that I, PHINEAS F. KING, a citi-
zen of the United States, residing at Cleve-
land, in.the county of Cuyahoga and State of
Ohio, have invented certain new and useful
Improvements in Automatic Smoke-Prevent-
ers, of which the following is a full, clear, and
exact specification, such as will enable those
skilled in the art to which it appertains to

make and use the same.

The invention relates to apparatus to be
attached to furnaces to automatically aid the
combustion in said furnaces, and thereby pre-
vent the formation of smokeand a consequent
saving of fuel. | |

Itisawell-known fact thatin order to secure
perfect combustion in a furnace it is neces-
sary to supply a sufficient amount of oxygen
with enough heat to secure the union of the

carbon in the fuel with the oxygen to form

CO, gas. If there is not oxygen enough or

~ heat or time enough for this, the carbon is
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5o steam-nozzles.
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precipitated in fine black particles, which are

‘not combustible at the temperature in which

they find themselves. They pass out with the
Invisible gases from the stack, coloring them
black and making what is commonly called

“*smoke.” | -

- One object of my invention is to provide a
sufficient and uniform supply of oxygen to
all parts of the furnace, thereby aiding per-
fect combustion to the same degree in the
rear of the fire-box as at the front. .

Another object of the invention is to pro-
vide means to automatically regulate the sup-
ply of oxygen to produce the best results.

With these objectsin viewmyinvention con-

sists in the construetion and combination of |

the parts, as hereinafter deseribed, and point-

ed out definitely in the claims.

In the drawings forming a part of this
1cation, Figure I is a front elevation of
a furnace with the improved apparatus at-
tached thereto. Fig. II is a horizontal sec-
tion through the fire-box and retorts. Fig.
111 is an enlarged detail view, partially in sec-
tion, of the automatic mechanism. i o, 1V is
& view of the under side of the cut-off valve.
Fig. V is a longitudinal section of one of the
Fig. VI is a horizontal sec-
tlon of a rear corner of the fire-box, showing

| detailed in Fig. VTI.

| length of the

a different form of connection between the
retorts and flue from that shown in Fig. II.
Similar characters of reference designate
similar parts in the drawings and specifica-
tion, | |
- Referring now particularly to Figs. I, II,
and VI of the drawings, a and b represent re-
torts which are laid in the side walls of the

fire-box and having their front ends extend-
ing out through the face-plate p of the fur-

nace. In extremely-large furnaces the rear
ends of the retorts ¢ and 6 are in open com-
munication with a retort ¢laid in the bridge-
wall at the rear of the fire-box, open connec-
tion being established between said retort c
and the flue f of the stack through the pipe
¢.; but in furnaces of the ordinary size the
same result is satisfactorily obtained without
the use of the retort ¢, the retorts ¢ and ¥
being connected with the flue f by the pipes
b' passing through the bridge-wall, as shown
1t will readily be seen
that by this arrangement of open communi-
cation between the outside atmosphere at the
front of the furnace and the flue in the stack
through the retorts extending the entire
ire-box on both sides and their
connection with the flue the draft in said flue
will draw the outside air through said retorts
and furnish a uniform supply of oxygen at
all points from the front to the rear of the
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furnace. The walls of the fire-box are pro-
vided at intervals from the front to the rear

with a series of openings e and ¢', which reg- |

ister with openings in the reforts ¢ and b in
the construction shown in Fig. II. Like open-

ings communicate with the retort ¢.

Arranged within the retorts ¢ and b are -

pipes 2 and <.

These pipes in extremely-:

9o

large furnaces are connected by the pipe ?in -

the retort ¢; but in any case they extend the

entire length of the sides of the fire-box or to-

theextremerearopeningseande’. Thepipes
¢ and 7" have nipples 43, provided with slits 74
1n their free ends, attached thereto opposite
the openings e and ¢ and extend out of the
front of the retorts ¢ and b, passing upward

“and connecting with the lower chamber ¢’ of

a valve-casing v, the upper chamber 2 of said
casing being connected through the pipe ¢
and suitable fittings with a main steam-sup-

95

IQC0




10

20

-2

ply pipe 4. The stem of the valve v* is piv-
otally connected with a lever /, which has its
fulerum /' at one end, the opposite end of said
lever being connected with the rod m of &
piston m’, which operates in a cylinder =.
The interior lower portion of said cylinder 1s
connected through the pipeso 0’0 0’and suit-
able fittings with the main steam-supply pipe
h. A valve w has its seat in the base of the
cylinder n and extends down into an annular
chamber n’' and rests on a spring w', the ten-
sion of said spring w’ being regula,ted by the
screw 8, provided with a hand- Wheel s'. At-

tached to the annular chamber n' is a waste-

pipe n% The pipe 0* is provided with a cut-
off valve 2, situated at a convenient point,
preferably just over the hinge 7' of the door 7.
The stem of the valvex has an arm ¢ rigidly
attached thereto, said arm being provided
with a slot #. A pin7?®on the door 7 extends
upward and engages the slot 7.

From the forégoing specification of the con-

struction of the apparatus the following de-
sceription of the operation will be readily un- -

derstood. The lids a® and 6° at the front of
the retorts ¢ and b6 being open and said re-

o torts being in dire¢t open communication
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with the flue in the stack, the draft from the
stack will draw the oxyvgenr from the exterior
in front of the furnace and maintain a uni-
form supply of oxygen in all parts of the re-
torts.
position and the door of the fire-box is closed,
the cut-off valve x is closed, and the steam-
pressure through the pipe g on the valve vt
shuts off the steam to the pipesiand 7. Now
when the door » is opened and a fresh sup-
ply of fuel is furnished to the fire, which is
the time that it is desirable to aid the com-
bustion and prevent the formation of smoke,
the action of the pin 7* in the slot ¢’ of the
arm ? opens the valve x and permits the live
steam to enter the cylinder n and close the
valve w against the pressure of the spring w'.

The pressure of the steam against the piston
m' causes it to rise. The plston-rod m being
connected with the lever [ and the stem of
the valve v* being attached to the lever [ be-
tween its fulerum /' and the point of attach-
ment of the piston-rod m makes the lever [
a lever of the second order, with the resist-
ance on the valve ¢* and the power on the
pistonm’. Nowas the area of the face of the
piston m' is much greater than the area of
the face of the valve v* the piston, as above

- stated,will rise and unseat the valve v, allow-

6o

ing the steam to enter the pipeszand ¢, from
whence 1t escapes in spreading jets through
the slits ¢4, combining with the air in the re-
torts, and together they pass through the
several openings ¢ and ¢’ and farnish a great
and uniform supply of oxygen to all parts

of the fire-box, which unites with the carbon j;

of the fuel and aids in perfect combustion
and effectually prevents the formation of
smoke. When the door r of the fire-box is

-

When the apparatus is in its normal |

682,471

lever ¢ closes the valve x and cuts off the sup-
ply of steam to the cylinder n. The piston
m' will, however, remain up and the valve v*
open until the stea,m in the cylinder n be-
comes eonden%ed when the pressure of the
spring w' will unqeat the valve w and allow
the condensed steam to escape through the
waste-pipe n% The lever ! then becomes a
lever of the third order, with the power ex-
erted on the valve v* ana the resistance on
the pistonm’. Now asthe pr essure has been
removed from under the piston m b} the cut-
ting off of the steam and the opening of the
Valve w the pressure of the steam on the
valve v* will cause it to close and cut off the
steam from the pipeszand <. Itwill readily
be seen that the time of the steam-supply to
the pipes 2+ and 7' ecan be regulated by the
screw 8, which controls the tension of the
spring w'. The operator can therefore turn
on the steam by opening the door r, replen-
ish his fire, and close the door. e can then
time his steam-supply and set the screw s to
ogive the desired time, and thereafter the ap-
paratus will automatically perform the funec-
tions required to aid the combustion of the
fuel and prevent the formation of smoke.

It will be understood that the apparatus
will admit of numerons modifications in con-
struction and arrangement of parts without
departing from the general nature of the in-

vention.

Having described my invention, what I
clmm and desire to secure by Letters Patent,
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1. In an automatic smoke-preventer direct -

open communication between the exterior of
the front of the fire-box and the flue 1n the
stack through retorts in the walls of sald fire-
box, and openings from said retorts to the

interior of the fire-box at intervals from the

front to the rear of same, whereby a uniform
supply of oxygen is furnished to all parts of
the fire-box, substantially as specified.

2. In an automatle smoke-preventer, re-
torts in the walls of the fire-box, said retorts
extending from the exterior of the front of the
fire-box mto the flue of the stack and open
at both ends, openings from said retortsinto
the fire-box at intervals from the front to the
rear of said
connected with a steam-supply and provided

with openings registering with the openings
from the retorts into the fire-box, substan-
tially as specified.

3. In an automatic smoke-preventer, re-
torts in the walls of the fire-box, said retorts

extending from the excerior of the front of
‘the fire-box into the flue of the stack and

open at both ends and forming direct open
communication between the exterior of the
front of said fire-box and the flue in the stack,
and having openings into the fire-box at in-
tervals from the front to the rear of same, in
combination with pipes in said retorts, con-
nected with a steam-supply and provided

closed, the action of the pin 7 on the slotted | with openings registering with the openings

fire-box, pipes in said retorts,
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from the retorts into the fire-box, and means | pipe for regulating the supply of steam to the

for automatically regulating the supply of

Steam tosaid pipes,substantially as described.

4. In an automatic smoke-preventer, re-
torts in the walls of the fire-box, said retorts
extending from the exterior of the front of
the fire-box into the flue of the stack and
open at both ends and forming direct open
communication between the exterior of the
front of said fire-box and the flue in the stack,
and having openings into the fire-box at in-
tervals from the front to the rear of same, in
combination with pipes in said retorts, con-
nected with asteam-supply and provided with
openings registering with the openings from
the retortsintothe fire-box, a valve connected
with said pipes for regulating the supply of

steam to same; a lever connected with the

stem of said valve, and means for automatic-
ally operating said lever tc open and close the
valve, substantially as specified. - |
5. In an automatic smoke-preventer, re-
torts in the walls of the fire-box, said retorts

arranged as shown, whereby open communi-

cation and a nniform supply of oxygen is pro-
vided from the exterior of the front of the fire-

box, and the flue of the stack, said retorts

having openings therefrom into the fire-box
at intervals from the front to the rear of
sald fire-box; in combination with Dipes in
sald retorts, connected with a steam-supply
and provided with openings registering with
the openings from the retorts into the fire-
box, a valve connected with said pipes for
regulating the supply of steam to them, a le-
ver connected with the stem of said valve, a
cylinder having a piston therein, the rod of
which is connected with one end of the lever,
a pipe connecting the lower part of said eyl-

40 Inder with the steam-supply, a valve in said

cylinder, means for automatically opening
sald valve when pressure has been relieved
therefrom, and suitable means for the eseape
of condensed steam below the last-named
valve, substantially as deseribed.

6. In anautomatic smoke-preventer, direct
open communication between the exterior of

45

the front of the fire-box and the flue of the

i stack through retorts arranged in the walls

of the fire-box, openings from said retorts into
the fire-box, pipes in said retorts having open-
ings therein registering with the openings
from the retorts into the fire-box, said pipes
being connected with a valve, a steam-supply
pipe connected with said valve, the stem of
sald valve being connected with a lever ful-
cromed at one end and having the other end
connected with the rod of a piston whose face
has a greater area than the area of the valve,
and which operates in a cylinder, a pipe con-

necting the lower part of said cylinder with

the steam-supply pipe through a valve, suit-

able connection between said valve and the
‘door of the fire-box, whereby the opening and

closing of said door will open and close said
valve, a valve in the base of the cylinder,

‘means for automatically opening said valve
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when steam-pressure has been relieved there-

from, means for regulating the resistance of
the said valve and means for the escape of
condensed steam below the last-named valve,
substantially as specified. o

In testimony whereof I affix my signature
In presence of two witnesses. |

PHINEAS F. KING.

Witnesses:
L. F. GRISWOLD,
- C. H. TUCKER.
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