(No Model.) 2 Sheets—Sheet 1.

~ M.J.LYNN. ‘
, - AUTOMATIC SMOKE CONSUMING FURNACE.
- No. 475,876. N - Patented May 31, 1892,
. Fig. 1. N |
I s s
Py ""*; B .“"‘ ~ | . | F
o f,”fq# | J‘lﬂ‘h"h .E




(No Model) | . 2 Sheets—Sheet 2.

M.J. LYNN.
- AUTOMATIC SMOKE CONSUMING FURNAOE, |
No 475,876, - ' Patented May 31,1892,

Fig 4.

Ul -ﬂm—' ‘!‘ i
e i .,_,_"'__9—:-*:-” 3G

dq.'-ﬁhh—lvﬁ-!nﬁ-n_-ﬂ-ﬂ_u—_—




st &

1O

20

line 2 2, Kig. 1,

30

-0 5, Iig. 4.

35

40

UNITED STATES

PATENT OFFICE.,

MICHAEL J. LYNN, OF ROCHESTER, NEW

YORK.
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(No mndel )

To all whom & may concermn:
Be it known that I, MICHAEL J. LLYNN, a

citizen of the United States, residing at Roch-
ester, in the county of Monroe and State of
New York, have invented certain Improve-

ments in Automatic Simoke-Consuming Ifur-
naces, of which the following 1s a specifica- |
tion, reference being ha,d to the accompany-
ing dlawmﬂ‘s

My mvenmon relates to eelt.:un 1mplove-
ments in smoke-consuming furnaces, having
for its object the prevention of the pmduc-
tion of smoke by theautomatic diseharge into
the fire-chamber of currents of air for a lim-
ited period of time immediately after the in-
troduction of each fresh charge of fuel.

My improvements are fully described and
iliustrated in the following specification and
the accompanying dl&Wlﬂbh, the novel fea-

tures thereof being specified in the claims an-

nexed to the said Spemﬁcatlon

My improvements are represented In the,
accompanying drawings, in which—

I'igure 1 is a front elevation of a boiler to
whlch my invention is attached. IFig.21s a
horizontal section through the fumdee on the
ShOWiIIU‘ the automatic air-
feeding mech&msm in plcm view. Kig.3 isa
veltleal section through the furnace- door on
the line 3 3, Fig. 1. I‘w 4 1s a front eleva-
tion of & boiler, sllowing a modification. Fig:,
5 is a sectional view of the same on the line

d&mper demched

In the accompanying drawings, E lepre-'f

sents the front of the boiler, which 18 set in

any ordinary setting K.
B is the furnace-door,

the door of the ash-pit.
A is a steam-supply pipe through which

( the grate,

~ steam is conveyed from thedome or the high-
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est part of the boiler to the steam am—mwct-
ing devices at the time the furnace-door is

open and for a period of time thereatiter, the

length of which is determined by the ad;] ast-
ment of thevalve in the pipe, Fig. 1, through
which the steam escapes from the evlmder C,
the piston of which actuates the valve which
controls the supply-of steam to the air-in-

jectors.
The steam-sapply pipe A is provided with

‘a self-closing valve a, arranged in such rela-

the pressure of the steam itself.

Fig. 6 represents the sliding

and H I_

errer

{ tion with the furnace-door I3 thatitis @péned

by the door itself or a projéction ¢ thereon

coming 1n contact with the stem of the valve,
while 1t closes automatically when the fur-

nace-door is closed as soon as the steam  es-
capes from the cylinder c.

55

The stem of the

valve ais provided with a spring or weight for

closing if, or 1t may be arranged to close from

The pipe A

1s bent or otherwise arranged so0 as to bring

the valve a in the proper relation with the fur-
nace-door.

The steam-cylinder ¢ 18 suppmted from the ¢
front of the boiler or the setting in any suit-
able manner.

The cylinder ¢ 1s provided
with a piston, which is moved in one direction
by the pressure of the steam and in the other
direction by a spring or the force of gravity.
T'he piston 1s provided with a rod sliding
throngh a stuffing-box on the yhndel-head

and Wthh is pwoted at d, Fig. 1, to one end

of a lever ¢, which opens and closes the valve
| b in the pipe C, through which steam 18 de-
livered to the air- 11136(312018 7, Fig. 2.

In Fig. 2 the steam-jets Which inject the air

[ into the fire-chamber above the fire are rep-

resented as arranged in the frontof the boiler-
setting, while in Fln 5 they are arranged at
the side of the fumace.
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I'ig. 2 represents the preferable arrange-

ment of the jets for a battery of boilers.
Referring to Figs. 1 and 2, the alr whieh is
injected into the furnace receives a prelimi-

| nary heatingfrom being caused to passaround

the base of the smoke-stack or other heated
‘part of the boiler or itsattachments.
arrangement shown in Fig. 1 the air enters
throun'h the perforated Jaelcet s, surrounding
the base of the chimney, and thenee cireu-
la,teb around the smoke-arch in the passage
a’ and enters-the casing b” through the pas-
sage .. The casing b’ isattached to the front
of the boiler in any__suit&ble way, being open
on the rearside or being provided with open-
ings arranged opposite the air-inlet passage
h, into which the steam-jet pipes j project.
The steam-jets 7 are attached to a pipe %, ar-
ranged outside the casing 0, and which pipe
receives steam from the pipe C through the
valve b when thelatter is opened by the move-
ment of the piston in the cylinder ¢. It will
be observed that the passages /v consist of an

In the
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outer tapering orconical portion/,arestricted | fore being injected into the furnace. The ar-

portion m, and an Inner tapering or flaring
mouth which opens into the fire-chamber.
The steam-jets 7 open into the restricted por-
tions m, which are arranged at angles with
the axis of the jet-pipe, so that the air-cur-
rents are discharged into the fire-chamber in
an angular direction, which has the effect of
causing the air and gases to circulate around,
thus promoting their complete combustion.
The passages i are formed either directly in
the walls of the boiler-setting or they may
consist of hollow metallic castings inserted
therein. Anysuitable number of jetsandin-
let-passages may be employved, according to
the size of the boiler. o

The lever e is preferably pivoted to an arm
on the valve b or the pipe C to prevent any
trouble arising from the expansion of the
parts when heated.

The furnace-door B is provided with a se-
ries of openings p for the admission of air.
To the inside of the door 1s fastened a lining
q, Fig. 3, having a curved form and provided
at its lower part with a series of perforations
r, 8o that the air is discharged in a number
of small streams near the grate.

The steam-cylinder ¢ 1s provided with an
outlet or exhaust pipe 2, Fig. 1, which is pref-
erably arranged toconduct the steam intothe
smoke-stack. The pipe 2 is provided with a
glove or other valve v, which mmay be set so as
to cause the steam to escape very gradually
from the cylinder ¢, thereby regulating the
period of time during which the valve b re-
mains open, and consequently the time dur-

ing which the air isinjected into the furnace

by the steam-jets.

In order to prevent the excessive heating

or burning of the steam-jets from the fire in
the furnace when the steam is not passing
through them, I provide within the casing b’
a damper or protector o, which is arranged to
slide up and down, being controlled by the
movement of the piston in the cylinder c.
The damper o is provided with a series of

slots ¢/, through which the pointsof thesteam-

jets pass when the damper is down, at which
time the hinged or flap valve n at the lower
part of the casing b’ is open, so as to permit
air to pass upward through the casing b’ and
passages ¢’ to keep them cool. The slide or

damper o is arranged to move in suitable

from the lever e or the piston of the cylinder
¢ in any suitable manner—such, for instance,
as the chain , Fig. 1, passing over the pulleys

f and attached at one end to the lever e and

at the other end to the damper. The valve n

is operated from the lever e by the chain .

In the adaptation of my improvements to a

single boiler the steam-jets 7', Fig. 5, are ar- |

ranged on the opposite sides of the furnace,
so asto direct theair-currents therein through
the passages i/, theairbeing received through
the passages R, formed in the side walls of

Itsmovementsarecontrolled .

i

rangement of the steam-supply pipe A, the
valve a, furnace-door B3, and the steam-cylin-

~dercremain the same as before; but the other

parts of the apparatus will require to be modi-

fied in certain respects. Thus the pives //,

which convey steam when the valve bisopen
to the steam-jets, is bent and led into the pas-
sage R on each side of the furnace. Theen-
trances into the passages R are protected by
perforated plates d’. The steam-jets 5" and
air-inlet passages h’ are arranged to direct
the air into the furnace in angular directions,

-as before described. Slides o”, which protect

the steam-jets, when not in use are arranged
to be shifted lengthwise in the passages R by
any suitable mechanism operated by the pis-
ton in the cylinder ¢ simultaneously with the
valve b. The slide o', with the openings '

and the slots ¢’, are represented in Fig. 6.

In order to operate the slide from the levere,
I employ the link 7/, Fig. 4, bell-ecrank lever

7/, the rods g’ g’’, and the bell-crank levers ¢’

.

stud inserted in the front of the boiler, and
it is connected at one end to the lever by the
link ”. At the other end it is pivoted to the
rod ¢’, which is connected by the bell-crank
’” with the stem 3’/ of the slide 0o’. The rod
g’ transmits motion in the proper direction of
the rod ¢’’ through the rock-lever p’, the axis
of the said lever being provided with a coiled
spring inclosed within a drum s/, if desired.
The rod g"" operates the slide o’’ through the
bell-crank lever ¢’, which is pivoted on an
arm extending outward from the boiler-front.

1The operation of my improved smoke-con-
suming furnaceis as follows: Every time the

fireman opens the furnace-door the door opens

the valve a, which admits steam to the eylin-
der ¢, the piston of which is forced upward,
and this opens the valve b and admits steam
to the air-injecting jets 7 and moves or raises
the protector o and closes the dampern. The
fuel 1s then 1ntroduced into the furnace and
the air isinjected by the steam,not only while
the door is open, butfora period of time after
the door has been closed, the length of which

1s determined by the adjustment of the valve

v 1n the escape-pipe 2, by which the steam is
allowed to escape more or less gradually from
the cylinder, permitting the return movement
of the piston, which closes the valve b, oper-
ates the protector, and opens the damper 7.
The injection of air is preferably continued
for a period of five or ten minutes after clos-
ing of the furnaee-door. It is obvious that
the piston of the cylinderc mightbe operated
by air or water pressure instead of steam.
Steam should, however, be used for injecting
the air, and preferably dry or superheated
steam, to impart heat to the air, which assists
the combustion. The angular position of the
inner ends of the jets and of the air-passages
causes a circulation of the air and gases in
the fire-chamber and detains them in the

the setting and in whieh the air 18 heated be- | chamber, so as to effeet their complete com-
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The bell-crank lever f/ is pivoted on a
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bustion. The jets may be all arranged at an-
gles In the same direction and part in an op-

'posnze direction, as thereby the intermingling

of air and gases 18 promoted and the combus-
tion 1endered more perfect.

My improved furnace not only effeetually
prevents the dense black smoke which ordi-
narily accompanies the use of soft coal, but
1t also produces a considerable economy in
the combustion of the gases, as ]I have demon-
strated by & practical trial extending over a
considerable period of time.

It will be understood that the exhaust or
outlet valve v remains partially open all the
time the apparatus is in use, its area being so

~much smaller than that of the supply-pipe
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that sufficient pressure is secured in the cyl-
inder to raise the piston and open the valve
in the pipe which conveys the steam to the
injectors. The steam continues to escape
through the valve v after the valve ¢ has
closed, thereby permitting the piston to de-
scend much quicker than it would do if the
steam were simply allowed to condense in the
cylinder.
rge of the steam and the descent of the
pis*:on may beregulated by the amountof open-
ing given the valve v, which may be so set as
to reduce the pressure much more rapidly than
would oceur in an apparatus employing con-
densation, and consequently to correspond-
ingly shorten the interval of time in which
steam or hot air is admitted into the furnace,
a proceeding which 1s beneficial under some
circumstances and with some kinds of fuel.
The piston in theeylinder is tight, so that the
steam-pressure can only be reduced by con-
densation or by discharge through the exhaust
valve and pipe. It will also be observed that
owing to the particular arrangement of the

- valve a relatively to the doorthe door can be

opened full without opening the valve, which

~allows the engineer to cool off his furnace
“and reduce the production of steam, if he so
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desires, and also to draw the fire and malke
tempmaly repalrs to grates or other part of
furnace which might become disarranged dur-
ing working hours without waiting to make

disconnection of the apparatus.

I claim—
. The combination, with a furnace pro-
wded with &11-11]3601311‘10‘ devices, of a steam-
suppiy pipe having a valve armnged to be

opened by the opening of the furnace-door, a |

steam-cylinder havinga piston and a connec-

tion by which the movement of the piston

operates a valve in the pipe which supplies

The time occupied by the dis-

steam to the air-injecting devices, and an
outlet-passage connected directly to the cyl-
inder and provided with a 1en*ulatmn*—valve,
whereby the steam-pressure in the cylinder
is reduced before the steam can condense,
substantially as described.

2. The combination, with a furnace, of
steam air-injecting devwes means for heat-
ing the air before it arrives at the injectors,
and mechanism consisting of a steam-cylin-
der, piston, and supply-pipe provided with a
valve arranged to be operated by the opening
of the fnrnaee door, a suitable connection

~and valve whereby the supply of steam to the

air-injectors is controlled, and an outlet-pas-
sage connected to the cylmde1 and provided
with a regulating-valve, whereby the steam is
gradually discharged, substantially as de-
Seribed.'

¢. The combination, with a furnace, of the
furnace-door B, the steam—supply pipe A, pro-
vided with self-closmﬂ* valve g, arranged 1@1:3,-
tively to the door so as to be opeued only by

the full opening thereof, the air-inlet passage

or passages h, and steam jet or jets 7, steam-
pipe C, provided with valve b, steam-cylinder
and pIStO]l ¢, and a suitable connection be-
tween the piston and the valve b, and the out-
let-pipe ¢, provided with regulating-valve 2,
substantially as described.

4. The combination, with a furnace, of
steam air-injecting devices, mechanism con-
sisting of a steam-cylinder, piston, and sup-
ply—p1pe provided with a valve arranged to
be operated by the opening of the fuwace
door,a suitable connection and valve whereby
the supply of steam to the air-injectorsis con-

| trolled, and an outlet—passaﬂe provided with

a valve, whereby the steam is gradually dis-
charged from the cylinder, and the air-heat-
ing eondmt consisting of pelfomted jacket s,
passage a’,and casing 0’, substantially as de-
scribed.

5. The combination, with a furnace, of the
alr-passages £, stea,m-,]ets J, the movable pro-
tector o, prowded with opening w and slot ¢,
and suitable connecting piping and valves ar-

ranged to be operated by the opening of the
fmnaee door to automatically deliver steam
to the said Jets for a limited period of time

after the opening of the door, substantially
as describedl.

MICHAEL J. LYNN.

Witnesses:
-~ GEO. B. SELDEN,
C. G. CRANNELL.
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