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UNITED STATES

PATENT OFFICE.

CHARLES M. BARNARD, OF ST. LOUIS, MISSOURI, ASSIGNOR OF ONE-FOURTI
TO MAURITIUS GRUBER, OF ST. LOUIS, MISSOURL
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To all whom it may concerve: |

Be it known that 1, CHARLES M. BARNARD,
a citizen of the United States, residing in the
city of St.-Louis, in the State of Missouri, have
invented certain new and useful Improve-
ments in Smoke - Consuming -Furnaces, -of
which the following is a full, clear, and exact
description, reference being had to the accom-
panying drawings,forminga part of thisspeci-

ro fieation. :

I5

My invention relates to that class of smoke-
consuming furnaces in which jets of-steam
are injected into the fire-chamberof a furnace
to mingle with the smoke rising from the fuel
in said chamber. S

The invention, briefly stated, embodies
means whereby a supply of waterisadmitted
into a receiving-cylinder on the opening of
the furnace-doors for the purpose of firing the

20 furnace and which provides for the exertion

25

of pressure by said water on the closing of

the furnace-doors to actuate a steam-pipe.

valve and effect the injection of steam-into
the fire-chamber of the furnace for an interim
succeeding the closing of the furnace-doors.
Myinvention consists in features of novelty
hereinafter fully described, and pointed out
in the claims. I
FigureIisa viewin front elevationof atur-

s0 nace constructed in accordance with my in-

35

vention. Fig. II is a side view of the front
end of the furnace. Fig. III is an enlarged
vertical sectional view of the water-pressure-
valve-actuating -apparatus of the furnace.
Fig. IV is a vertical sectional view of a fur-
nace fire-box. 1S a1 .
perspective view of one of the rock-shaft arms
operated by the furnace-doors. Fig. VIisa

detail view, partly in section, of the steam.|

40 and air injecting pipes. - Fig. VII is an en-

45

larged eross-sectional view taken on line VII
ViI, Fig., 'I1L. =~ -~ |
1 designates a furnace containing a com-
bustion-chamber 2 and of any desirable con-
struetion. -~ -~ - | -
3 designates the furnace-doors. R
4 designates a stedm-pipe that preferabl
leads-from the dome 5 of the steam-boiler
mounted in the furnace 1. Connected to the

so steam-pipe 4 is the steam-conveying pipe 6,

that leads downwardly and across the front |

Fig. V is an enlarged detail |

:-'of the furnace and has attached to it the in-

jection-tubes 7. ' (See Fig. VI.)
3 designates an air-pipe that preferably ex-

nace, at which point it is open to receive the
admission of air that is constantly maintained
in heated condition above the furnace. This
air-pipe extends downwardly and across the
front of the furnace in a parallel line with
the steawm-pipe 6, at which location the injec-
tion-tubes 7, attached to the steam-pipe, are
introduced through said air-pipe, as seen In
Fig. V1. | o

9 designates jet-tubes seated in the air-pipe
3 and extending therefrom into the combus-
tion-chamber 2 (see Fig. IV) and into which
the injection-tubes 7 extend to draw the air

Dby suetion through the air-pipe and force 1t

in a jet with the steam delivered from the in-
jection-tubes into the combustion-chamber.
10 designates a water-supply pipe leading

from a suitable source of supply intoa valve-
“housing 11, that-contains a regulating-valve

12, adapted to be set in a position 1o control,
as found. desirable, the quantity of water
passing through said housing 11 from the
supply-pipe 10.. The valve-housing 111s con-
nected by a pipe 13 to a valve-housing 14,
containing a cut-off valve 15, that is carried
by a stem 16 and normally held to its seatin
said housing by a spring 17. Above the
valve-housing 14 is a pipe 18, that leads to a
valve-housing 19, provided with a vertical
valve-chamber 20 and duct 21, the latter of
which extends above a valve-seat 22.

93 is a tubular valve reciprocally positioned
in the valve-chamber 20 and -surrounded by

‘tends from a position at the top of the far- g5
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a spring 24, the utility of which will'be here-

inafter mentioned.

25 designates a pressure-cylinder located
above the valve-housing 19 and having com-

+
Ll

munication with the duct 21 in said valve-

housing. In the pressure-cylinder 25 is &,
reciprocatory plunger 26, provided at each
end with a cup-packing 27. -

. .98 is a drain or air-escape pipe connected

to the upper end of the-pressure-cylinder 25.

Projecting laterally from the-valve-hous-
ing 19 is a neck-19?, thatreceivesthe connec-
tion of a diaphragm-housing 29, in which is
seated a diaphragm 30, the housing and dia-
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phragm constituting a pressure-motor adapt-

IO

I3

20

ed to receive the exertion of water-pressure

that is permitted to enfer said diaphragm-

housing from the valve-housing 19.. The dia-
phragm-housing 29 is attached to the steam-
pipe 6 of the apparatus by pins 31. In the
steam-pipe G opposite the diaphragm-hous-
Ing and diaphragm mounted therein. is a
valve-housing 32, (see Figs. I and III,) which

may be of thedetail constructionshownin Fig.

III or of anyother desirable forin. Mounted
in the valve-housing 32 is a valve 33, that is

carried by a stem 34,-attached to the dia-

phragm 30 and surrounded by a spring 35, by
which the valve is normally held to its seat.

66 1s a drain-pipe leading from the valve-
housing 29 to the exheust port 28 and pro-
vided W1th a regulating-valve 37, by which
the flow of water throuﬂh sald exheuet -port
from the dmphren‘m houslrw' may be con-

- trolled.

25

38 designates a rock -shaft mounted in
brackets 39 on the front end of the furnace
1, the said rock-shaft being united to the stem
16 of the cut-off valve 15 by a crank-arm 40,
fixed to the rock-shaft, and a connecting- red

41, pivotally connected to said emnk-erm and
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satd valve-stem 16. On the rock-shaft 38 in
proximity to each furnace-door 3 are cam-

arms 42, thatextend ver tically from said rock-

shaft and then laterally and in upwardly and
outwardly inclined directions, asseenin Figs.
I and II. Thesecam-arms 42 are preferebly
bent into the form of a hook 43 at their ends,
as seen 1n Ifig. 'V, in order to provide a wide
bear mm&.nrfeee ento which the furnace-doors
may be swung and travel when opened.
In the praemcal use of the smoke-consum-
ing apparatus herein described the parts op-
erate in the following manner:
ing of a furnace- deor 3 the rock-shaft 38 is
1ebeted in its bearings by reason of the door
moving onto the cam-arm 42 beside it and
reekmrr salid cam-arm, upon which action a
pull is exerted upon the connecting-rod 41
and valve-stem 16 to unseat the eut—off valve
15 and permit water to flow from the supply-
pipe 10 past the regulating-valve 12 into the
valve-housing 14 and therethrough past the
cut-off valve. The waterthen ascends through

pipe 18 intothe valve-housing 19, and its pres-.

sure acts against the reelploeatm y valve 23
to elevate said valve to the valve-seat 22,
thereby closing communication between the
duet 21 and the diaphragm-housing 29. The
reciprocatory valve 23 is normally held in
lowered position by thespring 24; butits ele-

vation by the pressure of wetel is rendered
possible by reason of the restricted passage- |

way 23 in said valve, which restricts the flow
of water and provides for the existence of a
pressure-receiving surface at the lower end

 of the valy e, against which the water may act

to elevate and hold the valve. The water on

‘passing through the valve 23 flows through |
the duct 21 and up into the pressure- eylmder |

} into the air-pipe 8 thereby.

On the open- |

700,605

' forjr plunger 26, carrying sald planger to the
The

upper end of saild pressure-cylinder.
passage of the water to the pressure-cylinder
should properly consume a space of time cor-
responding to the time required for the in-
troduction of coal through the furnace-door-

way into the fire- chambel so that the pres-
sure-cylinder will be filled with water be-
neath the reciprocatory plunger 26 and the

plunger be thereby moved to the upper end

of the pressure-cylinder. The rapidity of
water-flow to effect this result is controlled
by the setting of the regulating-valve 12. On
bhe closing of the furnace-door subsequent to
firing the furnace the cut-off valve 15 1is re-

turned to 1ts seat by the spring 17, surround-

ing the stem of said valve, and the rock-shaft
33 1s returned to normal position. On the
seating of the cut-off

by permitting said valve to be returned to its

lower position by the spring 24-and opening

communication from the duct 21 through the

valve-housingneck 19 to the diaphragm-hous-
ing 29.

T'he reciprocatory plunger 26 at this
time exerts a downward pressure within the

pressare-cylinder 25 upon the water therein,

foreing sald water from the cylinder into the

| diaphragm - housing 29 to exert pressure

against the diaphragm 30, and thereby unseat

valve pressure 18 re-
lieved from the reciprocatory valve 23, there-
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the valve 33 and permitting the passage of

steam through the valve-housing 32, from
which the steam passes to the injection-tubes
7 to be injected therefrom through the jet-
tubes 9 into the furnace with the air drawn

tinues until the water has béen exhausted
from the pressure-cylinder by passing into the
diaphragm - housing and therefrom through
the exhaust-port 36 to the drain- -pipe 23 for dis-

charge, subsequent to which the diaphragm

30 is retm ned to its normal position by the
spring 35 on the valve-stem 34, thereby caus-

Ing a cessation of the flow of steam through

the pipe 6. Therapidityof flow of water into
and from the diaphragm-housing is regulated
at will by the adjustment of the regulating-
valve 37 to cause the water to flow more or

less rapidly through the exhaust-port 36.

I claim as my invention—

1. In combination with a furnace, a steam-
pipe adapted to deliver steam to the combus-
tion - chamber of said furnace, a normally
closed valve in the steam-pipe, a pressure-mo-
tor for opening said valve provided with a
constantly open exhaust-port, areservoirhav-
ing an inlet for fluid under pressure and an
outlet in communication with the valve-mo-
tor, a door for the furnace and means set into
operation by the opening of said door for
bringing into communicatvion, the inlet and
the reservoir and cutting off communication
between the reservoir and the pressure-mo-
tor and by the closing of the door for cutting
off communication between the inlet and the
reservoir and providing communication be-

29, 1n which it acts to elevate the reciproca- | tween the latter and the pressure-motor.

This action con-
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- port in said housm
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2. In combination with a furnace, a steam-
pipe adapted to deliver steam to the combus-
tion -chamber, of said furnace, a normally
closed valve in the steam-pipe, a pressure-
motor for opening gfaid valve provided with
a constantly open exhaust-port, a reservior
having an inlet for fluid under pressure and
an outlet in communication with the valve-
motor, a reciprocating valve, a door for the
furnace and means controlled by the open-
ing of the door for moving said valve in one
dlrectlon to bring into commumcatlon sald
inlet and said reservoir and cut off communi-
cation between said reservoir and said pres-
sure-motor, and by the closing of the door
for moving said valve in the opposite direc-
tion to open communication between the res-
ervoir and the pressure-motor and cut off
communication between the inlet and said
reservolr.

3. In combination with a furnace, a steam-

pipe adapted to deliver steam to the combus-
tion-chamber of said farnace, a valve-stem, a

normally closed valve in the steam-pipe and
carried bysaid stem on one end thereof, a dia-
phragm within asuitable housing and secured
to the other end of said stem, and adapted to
open said valve, a constantly open exhaust-
a reservoir having an in-
let for fluid under | pressure, and an outlet in
communication with said housing, a door for
the furnace and means set into operation by
the opening of said door for bringing into
communication the inlet and the reservoir

| and catting

=

off communication between the
reservoir and the housing,
of the door for cutting off communication be-
tween the inlet and the reservoir, and pro-
viding communication between the reservoir
and the housing.

4. In combination with a furnace, a steam-
pipe adapted to deliver steam to the combus-
tion-chamber of said furnace, a normally
closed valve in the steam-pipe, & pressure-

and by the closing

35
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motor for opening said valve provided with 45

a consbtantly open exhaust-port, a reservoir
having an inlet for fluid under pressure and
an outlet in communication with the valve-
motor, pressure-controlled means for bring-
ing into communication said inlet and reser-
voir and cutting off communication between
the reservoir and the pressure-motor, when
water is admitted to said inlet and cutting off
communication between said inlet and the

reservoir and providing communication be-

tween the reservoir and the pressure-motor
when water is cut off from said inlef, a valve
for controlling admission of water tosaid in-
let, a rock-shaft connected tosaid valve and
cam-arms carried by said shaft, in line with
the outward swing of the furnace-doors.

In testimony whereof I have hereunto set

my hand this 15th day of December, 1901.

CHARLES M. BARNARD

In presenee of —
E. D. KNIGHT,

M I?. SMITH.
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