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- 1o all w?w:m it may concern :
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Be it known that-I, CHARLES J. LE RoY,

a citizen of the Umted States, residing atb Chl- |

cago, in the county of Cook and State of TIi-
nois, have invented a new and usetul Method
of and Device for Absorbing or Condensing
Smoke, of which the followmn* 1S & 5pee1ﬁca
tion.

My mventlon relates to the method of and
machine for the consumption, absorption, or

condensation of smoke or the produets of com- |

bustion issuing from ordinary furnaces, and
for the burnmw of such parts thereof as may
be eombusmble It has for its immediate ob-

15 jects the disposition of the entire preduct of

20

combustion, so as to leave no residuum of the

same to escape into the atmosphere, and the

returning of eerteln gases to the furnace to be

burned.

T have exhibited i in the accompanying draw-
ings, which are made a part of this applica-
tion, and wherein like letters represent like
parts in all the figures, a form of device which
attains the result referred to, and which in
its operation illustrates ﬂ'enerelly the method

 which I wish to employ.

Figure 1is a'sectional view through the eon-

', denser Fig. 2 is a perspective view of the

.30

condenser :smd fan connected and in peeltlon
for operation.

-~ A represents the eondenser 1n the form of &
cylinder. 1B B B are horizontally - arranged
boxes located therein, and consisting each of

-a digk and a flat open- mouthed funnel secured

40

' 35 to the bottom thereof.

C C-C are inverted funnels seculed to the
bottom of the chamber D. -

I is a free: dlscharge pipe connected Wlth
the sewer.

Fis the supply plpe, eonnected to the fan K.

G is the weter plpe having the branehes

three lower ones terminating in theleterel dis-

- charging -nozzles X X X within the boxes B,
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and the upper in the vertically-discharging
nozzlesY Y Y, termmetm o within the mverted

. fTannels C.

I is the steam-supply pipe, dlSO]lELI’gIHG‘ into

~-the chamber D.

- 50

J is a pipe connecting the chimney or fur-
nace dlsehm oe p1pe Wll'h the eth‘mst fan K.

M is a pump fLIllllShl]Jﬂ W1t61 to the con-

~denser.
L, is a pipe connecting the eha,mber D with

| the body of the eondenser and through which 55

l

the uncondensed gases pass to the chamber D.

N (shown in dotted 1111es in Fig. 1) isa pipe
extending from the top of the condenser, the -

- chamber D being dispensed with in such eese

and termmmtmg in the upper part of the free 60
discharge-pipe 1.

O (shown in dotted lines in Fig. 1) is aplpe
passing from the upper part of the discharge-

pipe K at the elbow to the furnace, to con-

duct the uncondensed  gases thenee to be 65
burned. . |

P 1s asatety-valve on the top of the condens-
er, to relieve the pressure..

R (shown in dotted lines 3 in Fig. 1) is apipe
passing directly from the top of the condenser 7C
to the furnace. |

7 7 7 are small holes connecting the cham-
ber I with the body of the condenser.

T are straps attached to the edges of the

boxes and secured to the sides of the eeudenser 75

to Support the boxes therein.

S is a valve to control the passage from the
chamber D to the condenser proper:

The parts shown in dotted lines may or may
not be used. When they are used, certain 8o

other features of the device shown ele emlt-

ted, as is explained hereinafter.

The method of operation is as follows: The
entire products of combustion are exhausted
from the furnace, proper connection being 85
made therewith, by the fan, and forced into
the condenser at the bettom through the pipe
W. The smoke rising in the condenser meets
with various obstructions, beginning with the
lower box B and endmﬂ‘ with the inverted go

funnels C C C. The shapes and positions of

these obstructions are such that the products
of combustion are arrested and held subject
to the discharge of water,whichissuesinspray
from the nozzles X X. X Y Y Y. It will be g
seen that a certain degree of pressure will be
had in the condenser by reason of the action
of the fan. The spray of water falling upon
or being discharged into the products of com-
bustion as they are arrested. or held under 100
pressure absorbs a large quantity there of, and
discharges the same with the waste water
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- densed 1n the lower part and the remainder
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- purpose, for the reason that the smoke and
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the action of stecam from the pipel, and there-
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through the pipe I 1mto the sewer. Certain |
gases or parts of the products of combustion
are not thus absorbed by the water, but rise
to the top of the condenser, there accumulat-
ing and forming an elastic cushion which
might ultimately cause the explosion of the
condenser, if not otherwise relieved. These
gases having passed to the top of the con-
denser are conducted through the pipe L to
the chamber D. Here they are subjected to

by condensed or absorbed, so that they pass
with the water of condensation through the
apertures 4 7 7, and thence to the general
discharge-pipe.

1t will be seen, of course, that this device
can be greatly changed in detail without de-
parting from the spirit of my invention. The
plates and jets and pipes ean be altered as to

size, shape, number, and position. |

The chamber D might be dispensed with,
and the steam introduced with the water, so
as to accomplish the desired result.

It will be seen that the heat is much greater
in the upper than in the lower part of the con-
denser, certain gases or parts of the pro-
ducts of combustion being absorbed or con-

in the upper part thercof.

Cold water is preferred when steam is ap-
plied to chamber D.

In some cases 1t may be desirable to heat the
upper part of the condenser in some other
manner than by steam, and in such ecase cold.
water may be discharged from the pipe into
the chamber D or top of the condenser when
the chamber D 1s dispensed with.

Whilesimplehorizontal plates might be used
mstead of the inverted conical boxes B, I con-
sider the boxes much the better means for the

gases, having once entered such a box, are
by their own levity compelled to remain in it
until condensed or absorbed, so as to pass out
with the water, (except that a small portion
might be carried out by the friction of the fall-
Ing and outflowing water,) and as the pro-
ducts of combustion are condensed and ab-
sorbed in these traps-—for such they are in ef-
fect—the vacuum thereby caused is filled by
the outer pressure driving in a new supply to
undergo the same treatment. Thus this form
of smoke-arresting device still further exem-
plifies In one detail the method and principle
which prevail throughout the whole device—
viz., the dctention of the gaseous produects
subject to the water or steam by which they
are to be condensed or absorbed until such con-
densation is effected, no escape being provided
except such and solocated as will be available
to liquid only, and not, under ordinary condi-
tiong, to gaseous matter, for from the struct-
ure deseribed it will be seen that the gaseous
products of combustion forced into the con-
denser have no avenue of escape from it, until

the satety-valve’s limit of pressure is passed,
except the waste-pipe at the bottom, so that |

they must, perforee, remain in the econdenser
until condensed or absorbed, so as to be car-
ried out with the waste water. By thus con-
fining the smoke I am able to effect with 4
very small eondenser much more complete ab-

sorption and condensation than has heretofore

been accomplished by means of more extended
and expensive apparatus. If there should be
gasesincapableof being absorbed or condensed
even by the aid of the top steam-chamber, such
gases would accumulate at the top, and the
satety-valve being set to such pressure as to
detain the absorbable gases long enough to ac-
complish their absorption, the unabsorbable
gases, if any, would then escape past the
safety-valve. Inthesame manner such of the
unburned gases as are not at once absorbed by
the water-spray may be conducted baclk to the
furnace, to be utilized by combustion, and in
that case the chamber D and its steam-induct
pipe may be omitted or retained, as found
best, according to the character of the fvel and
the gases 1t produces. This return of gas to
the furnace may be effected through the free
pipe IR or the pipes N and O, for in practice
1 find that the burned gases from ordinary

fuels are absorbed or condensed so readily.

with my device thatsufficient pressureis main-
tainable in the condenser to detain these gases
long enough for their absorption or conden-
sation, even when there is a free discharge-
pipe back to the furnace or elsewhere, pro-
vided such pipe is small relatively to the
smoke-induct pipe I'.  When, therefore, it is

‘desired simply to remove the coloring-matter

from the smoke and permit the colorless gases
which rise to the top of the condenser to escape,
the chamber D may be dispensed with, and a
properly-restricted discharge-pipe carried up
to any desired point where the escape of the
gas will not cause nuisance. The safety-valve
may 1n that case be interposed in the dis-
charge-pipe, 1n order to maintain a higher
pressure and effect more complete absorption
in the condenser. )

What I claim, and desire to secure by Let-
ters Patent, 1s— 1

1. The method of condensing the gaseous
products of combustion, which consists in
spraying them with water while detained un-
der pressure, and subjecting them to increased
heat during the latter part of the process, sub-
stantially as set forth.

2. The method of condensing the gaseous
products of combustion, which consists in
spraying them with water while detained un-
der pressure, and discharging steam upon the
unabsorbed portion, substantially as set forth.

3. The method of condensing the ascending
gaseous products of combustion, which con-
sists 1n trapping them, as shown, by virtue of
their levity, and spraying them with water
while so trapped.

4. The method of disposing of the gaseous
products of combustion, which consists in
spraying them with water while detained un-
der pressure, and discharging steam upon the
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~ portion uncondensed, and conducting the por-

tion still remaining uncondensed back to the
furnace, substantially as set forth.
5. In a device for condensing the gaseous

5 products of combustion, the combination of a
- box or chamberopen at the bottom with spray-

10

pipes arranged to discharge within such box
or chamber, substantially as and for the pur-
pose set forth. | '

6. In a device for condensing the gaseous
products of combustion, in combination, the
downwardly-opening and upwardly-expanded
smoke-traps Band thespray-pipes X,arranged

- todischarge within said Smolce -traps, substan-

20

tmlly as set forth. |
7. In adevice for condensmg and EleOlbll]U'

the gaseous products of combustion, the,eom-'
bination of a smoke-receiving chamber, a box.

or boxes therein opening downwardly, and
spray-pipes arranged to discharge within said
boxes, substantially asand tor the purpose set

. forth.

8. In a device for condensmﬂ* the gaseous
pr oducts of combustion, the combnﬂtwn of a

condenser having a steam-chamber at the top, 25
means for driving the smoke into such con-
denser,water-supply pipes thereto,waste-pipe
therefrom, and smoke-arresting plates there-
in, substantmlly as set forth. |

9. In a device for condensing the gaseous 30
products of combustion, the combination of a
condenser, means for driving the smoke there-
into, smoke-arresting plates therein, water-
supply pipes thereto, and waste-pipe there-
from, an upper heating-chamber,and a safety- 35
valve, substantially as set forth.

10. In a device for condensing or absorbing

the.gaseous products of combustion,a condens-

ing-chamber, in combination with means for
driving the smoke thereinto, smoke arresting 4o
and condensmg boxes therein, water-spray

pipes arranged to discharge within said boxes,

and. a waste -pipe lea,dmﬂ from such condens-
ing-chamber, substa,ntially as set forth. - |
CHARLES J. LE ROY.
Witnesses:
I'RANCIS W. PARKER,
CHAS. S. BURTON. '
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