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To all whom it ma J COTLCECT LS

BeitknownthatI, ALFRED IIYMAS of Troy,
in the county of Rensselaer and State of New
York, have invented certain new and use-
ful Improvements in Boiler-Furnaces; and
I hereby declare that the following i1s a full,
clear,and exact description thereof, reference
being had to the accompanying drawings,
which form part of this specification.
Thisinvention is an improvement in boiler-
furnaces; and its object is to reduce the ex-
pense of operating such furnaces by increas-
ing the efficiency thereof, so that less fuel
will ‘be consumed in produemﬂ' the necessary

amount of heat to maintain the desired pres-

sure of steam in the boiler.

The invention ' therefore consists in.the
novel construction of the apparatus for Sup-
plying the boiler with mixtures of heated air
and gases, and has pa,rtlcula,r reference to the

means for introdueing the gaseous mixtures
into the fire- cha,mbm throun'h the furnace-

- doors and in connection theremth novel reg-
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‘ulating devices whereby the supply of air

and gases will be automatically controlled,
so that when the. proper steam-pressure ‘has
been once obtained the proper supply of the
gases and air to maintain same W111 be auto-

matmally regulated.

The invention will be sufficiently under-
stood from the following deseription in con-
nection with the accompanying dra,wmws in
which— .

Figure 1 is a front elevation of a bmler-
furnace provided with my improved auto-
matic air and gas supplying and regulating
devices. Iig. 2 is a perspective view of one
of the doors. Iig. 3 is alongitudinal section
through Fig. 2. Kig. 418 a vertwal qeetlon
on hne 4. 4, I1g. 3.

A deswna,tes a boiler-furnace of any pre-

ferred eonstructwn B the doors leading to

the ash-pit, and C the doors leading to the
fire-chamber above the grate. |

D is a smoke-flue from the furna,ee, the

escape of the products of combustion thereto
being regulated by a sliding damper d.
Hisa- ﬂ'as-retum pipe loeated above the

smoke-fite D and communicating therewith
5o by short pipes e, which may be provided with |

.

boiler.

member K of which is fixed to pipe j

' dampels as shown, and. this pipe E comimau-

nicates by a valved pipe K with a pump Jf,
which 18 adapted to suck the productsof com-

bustion from pipe D through pipes E and I -

and discharge the same thre ough pipes G and
g into the fire-chamber of the furnace. The

pump fis also adapted to - draw in air and

force the same, commingled. with- the gases

55

drawn from flue D, into the fire- chamber, the

mixture of air and ogas forced into the fire-
chamber by fan f ordlnarlly having a tem-
perature of about 140°. If deswed steam

may also be admitted into the pipe G from a

pipe H, connected therewith between the fan
and the fire- chamber, as indicated in Fig. 1.
Said pipe may receive steam from the eX-
haust or take live steam direct from the
It is not necessary to show the par-
ticular eonnection thereof, such being well
understood. -

Preferably the doors C are provided with
an exterior hood or casing I, which forms a
chamber on said doors, Whlch.chamber 18 pro-

6o
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vided with a short pipe J, telescoping with

the upper arm of ‘an elbow-pipe j, the lower
arm of which is connected to a pipe g, as in-
dicated in Fig. 2, so as to rotate thereon, and
on the upper end of pipe g is preferably fixed
one member k£ of a circular valve, the Ot}L]I?)GI

y

75

8o

reason of the telescopic connection of pipe 5

with pipe J and its rotatable connection with

pipe g
needed without breaking the connectmn be-

the door C can be swung open- as

tween casing I and pipe g, but when soswung
open the valve K will be automatically elosed

so that the gaseous mixture will not be blown |
into the room orinto the face of the fireman,

but upon the closing of door C the valve K
will be opened. The doors C are also pro-
vided with apertures ¢, communicating with
the fire-chamber, which apertures may be
closed bysuitable valves L, which valves may
be connected by a rod I, so as to operate to-
cother, and the upper valve may be loosely

-connected by a rod'M to a link m, which is

in turn connected to a crank n on a rock-
shaft N, which is journaled in suitable bear-

Qo

95

ings on the front of the furnace above doors .

O thlb connectlon between the shaft N and

IOQ
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ered to the desired point.
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the dampers being such as to permit the ]

doors C to be readily opened, and yet when
closed will allow the dampers to be opelated
properly by the rock-shaft N.

Shaft N is controlled byan automatic regu-
lator O, of any suitable construction. Pref-

erably a steam-regulator may be used, such |

as is indicated in the dlawmws which is con-
nected to the steam-space as usual and the
piston o of this regulator may be connected
by a rope P, running over suitable sheaves to

a crank p on shaft N. The particular con-

struction of the regulator and the connection
thereof to the sha,fb is immaterial, the essen-
tial feature being that the shaft N shall be
automatically rocked, so as to open or close
the dampers L, according to the pressure of
steam. In addition the supply of air and
gases may be further controlled by means of
a valve QQ in pipe G, which is connected to
crank p, (by means of a cord q, operated on
a pulley ¢’ or other suitable means,) so that
valve Q will be closed mmultaneously with
the closing of dampers I.. Inthefront of the
furnace and communicating with the fire-
chamber is a number of air-inlet openings 3,
which may be closed by suitable glides s. If
desired, the casings I may be provided with

when desired.

Atmospheric'air is supplied directly to the
ash-pits of the furnace by means of valved
pipes ¢, communicating directly with the air-

supply pipe T, leadmn‘ from an air-pump U. .

The pipe T may be p10V1ded with a valve V,
which may be operated by suitable connec-

tions (such as a cord and pulley v) from the
This second air-
forcing apparatus is used to maintain a suffi- |
cient draft of fresh air under the grate to

shaft N, as shown in Hig. 1.

prevent deadening of the fire.

In operation part of the products of com-

bustion are sucked back from the flue D

through the pipes E F by the pump f and

mlnﬂled with the air and forced through the

'plpes G ¢ to and through the doors C ‘above

the grate, while a supply of atmospheric air

is forced under the grate through the pipes

T{. Ifthesteam-pressure rises above the de-

sired point, the shaft N will be rocked by con-

nections with the regulator O, so as to more

or less close the valves V and Q and dampers

L until the temperature and pressure are low-

- falls, the valves and dampers will be opened,

6o

so as to give a full supply of air and gasesto
the furnace, which will rapidly promote com-
bustion and quickly raise the steam to the de-
sired pressure.

-~ What I claim as new is—

1. Ina boiler-furnace, the combinationof a

pipe for withdrawing gases from the smoke-
flue, a pump for sucking the gases through

said pipe, pipes connecling the pump with
the doors of the furnace, said doors being pro-
vided with chambers into which the gases are

'dampel -valves ¢, so that atmospheric air can |
be admitted directly through the doors C:

admltted a,nd Wlth openmcrs leadmﬂ' mto the
furnace, means for regulating these openings
auntomatically, and connections between said
chambered doors and the pipes whereby the
doors may be opened without destloymﬂ' the
connection.

2. The combinationin aboiler-furnace, of a
pipe for withdrawing gases from the smoke-
flue, a pump for suckmn' the gases through

said pipe,pipesforconnecting the fan or pump.

with the doors of the fumace, said doors be-
ing provided with chambers into which thé
gases are admifted, and with openings lead-
ing into the furnace, provided with dampers,
an automatlc reﬂulatm and connections be-
tween said regul&tor and the dampers in the
doors whereby the latter may be regulated au-
tomatically, and a valve in the air-pipe adapt-
ed to be automatically closed w hen the doorq

are opened.

3. The combination in a boiler-furnace, an .

air pump and pipes for forecing air into the
ash-pit of the furnace, an air pump and pipes

for forcing air into the fire-chamber of the
furnace, a pipe connecting the latter pump

with the smoke-flue for drawm gases there-
from and returning same to the ﬁle chamber,
and a series of openings in the walls of the
furnaceleading to the fire-chamber; and slides
covering said openings; with an automatlc

eﬂ'ulatm and connections between said regu-
lator and the valves in thesaid pipes, whereby
the supply of the air to the ash-pit and the
supply of mixed air and gas to the fire-cham-
ber are automatically reﬂ'ula,ted

4. Thecombination of the furnace-door, the-

casing attached thereto, a pipe telescoping
into said casing and having a swinging con-

nection with an air-supply pipe whereby the

door may be opened without destroying the
connection between the air-pipe and casing
and a valve in the hinge-joint of said pipes
whereby the air will be shut off when the door
1S opened.

5. The combination of the furnace -door

provided with apertures, the casing attached

| thereto; a pipe and pump for Wlthdra,wmo‘

If the pressure |

L

products of combustion from the smoke- ﬂue,
a pipe connected to sald casing having a con-
nection with said smoke- Wlthdl‘&WIHﬂ‘ pipe
such that the door may be opened mthout de-

stroying the connection between the air-pipe

and casing, dampers for closing the apertures
in said door for admitting air 130 the furnace,
an automatic regulator, and connections be-
tween said dampers and regulator whereby

the latter are controlled by said r egulator, for .

the purpose and substantially as desembed
6. The combination of the furnace - door
provided with apertures, the casing attached

{ thereto, a pipe telescoping into said casing

and having a hinged connection with an air-
supply pipe wher eby the door may be opened
without destrm ing the connection between
the air-pipe and casing, and a valve in the
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hinge-joint of said pipe whereby the air will

be shut off when the door is opened, dampers
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for closing t]ﬁe ::'tpei?inifes in s:a,id door for ad- | ply pipe whereby the door may _be' Opened

mitting air to the furnace, an automatic regu-
lator, and connections between said recrula-
tor and the said dampers whereby the latte1 |
are opened or closed by said regulator, for the
purpose and substantially as described.

7. The combination of the furnace -door, !
the casing attached thereto, a pipe telescop-
ing into said casing and having a hinged con- |
nection with an air-supply pipe, whereby the
door may be opened without destroying the
connection between the air-pipe and easing,
and a valve in the hinged joint of said pipe.
whereby the air will be shut off when the
door is opened; with a pump and pipe for

withdrawing gases from the smoke-flue, a pipe |

leading from said pump tosaid furnace-doors,
an air pump and pipe for supplying air to the
ash-pit of the furnace, and means whereby

the supply of airand gas is automatically con- |

trolled, all substantially as and for the pur-
pose described.

8. The ecombination of the furnace- door
provided with apertures, the casing attached
thereto, a pipe connected to said easing and
having a hinged connection with an air-sup- |

without destroymn' the connection between
the air-pipe and casing , dampers for closing
the apertures in said door for admitting air
to the furnace, an automatic reﬂ'ula,tm, a

rock-shaft operated thereby and connections

between said rock-shaft and thesaid dampers
whereby the latter are opened or closed by
said regulator; with a pump and pipe for
withdrawing gases from the smoke-flue, and
a pipe leading from said pump to said fur-
nace-doors; an air pump and pipe for sup-
plying air to the ash-pitof the furnace, valves
in said air and gas pipe, and connections be-
tween sald valve and said rock-shaft whereby
the supply of air and gas is automatically

controlled by said rewulator all substantially
as and for the purpose described. |
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In testimony that 1 claim the foregoing as 45

my own I affix my signature in presence of
two witnesses.

ALFRED HYMAS.

Witnesses:
JAMES R. MANSFIELD,
T. . ALEXANDER.
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