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Yo all wihony it may concerw:

Be 1t known that [, DANIEL UMBSTAET-
TER, a citizen of the United States, residing
in Cleveland, in the county of Cuyahoga and
State of Ohio, have invented certain new and
useful Improvements in Steam-Boiler Ifur-
naces, of which the following is a description.

The inveution relates to means which are
designed to facilitate and render certain the
most thorough and economical consumption of
the fuel and of the gases which are evolved
therefrom; and it cousists in certain novel
features and combinations of features in con-
nection with the fire-box or fuel-chamber,
whereby an abundant supply of fresh cool
air is supplied to the burning fuel, in certain
novel features and combinations of features
in the construction of the passages and cham-
bers through which the smoke is carried from
the fuel-chamber to the boiler, and in the
combination of the fuel-chamber and 1ts air-
induection spaces with the peculiarly-con-
structed passages and spaces extending rear-
wardly therefrom and wnnectmﬂ 1t Wlth the
boiler-flues. |

In the accompanying drawings, I'igure 1
represents in vertical longitudinal central sec-
tion a furnace which is provided with my 1m-
provements,  Ifig. 2 is a frount elevation of the
furnace. - ¥ig. 3 is a transverse vertical sec-
tion on the line w w of I'ig. 1. Iig. 4 is a
transverse vertical section on the line z x of
IFig. 1. Iig. 5 is a transverse vertical section
on the line v v of Fig. 1, the adjustable de-

‘tlector being below the supporting and de-
flecting arch. Iig.

0 is a sectional elevation
on ﬂlL line 2z z of l‘ln 1, looking toward the
front. Ifig. 718 a horumntal Sectlou on the
line » v o1 luﬂ 1. Fig.81is'a detail represent.

1ng in elevatiou the manner in which the fire-

bricks are laid to permit inflow of air between
them, and Iig. 9 is a detail representing a
vop 1")1.-_111 view of the -construetion Shown in
Ifig, .

A is the fire-box; A’, the combustion cham
ber; A®, the re:—nwmdly diminishing longi-

tudinal ﬂue, a, the grate; a’, the meJ bm,kb
composing the’ lining; a'f __h_the alr-induction
orifices; 1, the hearth or : ue-bottom extend-
1ng flom thc front bridge- W‘lll L’ to the rear
budne wall, B*; G, thg 1et*11mnn 01:' support-
ing [11(]1 ﬂml 11111111 ﬂame and Smolw deflector,

ner

of the furnace-wall.

"The tendency of the air in the ash-pit is to

serving to support the rear end of the boiler
and to deflect the flame and smoke down-
wardly, so that they will pass through the
vertical flue b and the short horizontal arch-
flue o’ before being discharged into the second-
ary combustion-chamber or expansion -and
Hame chamber I, from which they enter the
flues d of the Dboiler D. €/ C!/ are ways or 6o
bearingsformed within or nnder the arch C, to
receive a slidable deflector or lame spreadmg
and distributing plate or bloek, C*, which is
composed of heavy fire-brick or of steatlte or
other refractory material, and which is pro-
vided with an operating rod or lever, ¢. ( is
the smoke-stack. H H are the fire- doo_rs., I
I are the ash-pit doors. K 1s the fresh-air
chamber. .%are the passages for-introducing
air to the fresh-air chamber; %/, the doors or
register plate for contmllmg the passages k.
L is the outer wall of the furnace; L/, the in-
wall of the furnace. M is-tl:ue "dead-air
chamber or non-conducting space in the body
N 18 the pocket in the 75
angle formed by the top of the furnace and
the front face of the transverse supporting or
retaining wall at the rear extremlty of the
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boiler.

In the practical operation of thls class of 8o
furnaces it has often been found that thecom-
bustion of the fuel has been unequal and im-
perfect in consequence of mequd[llty in the
supply of oxygen to the same, and it has fre-
quently been observed that whlle the fuel in
the middle of the fire-box has been quickly
burned to ashes, portions of the 'same at the
sides of the ﬁre box have been but partially
consumed, or, in some instances, not at all.

9o
rise mainly at the middle of the fire-chamber,

because at that point the temperature is high-

est and the consequent rarefaction is greatest;
and it is obvious that just in proportion as
this tendency is increased and the heat at
the center of the chamber is intensified the
supply of air to other portions of the chamber
is diminished. By introducing fresh un-

95

heated air in thin cuarrents through the side
walls of the fire-box, as in my construction, an
abundant supply of pure oxygen for the sup-
port of combustion at that point is furnished,
thus equalizing the combustion throughout
Another important resnlt

E00

the fire chamber,
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‘as to constitute, in effect, a burner-plate, the

-~ gases flashing mto flame
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- chamber aud about-the de

5o

arising from the-prpﬁ?ision of the lateral slots
discharging strong cuirents into the fuel-

chamber and into the combustion-chamber
above the same is found in the partial sup-

pression of the upward draft, which further

equalizes the combustion without in any de-
grec impairing, but on the contrary angment-

ing, the Leat-producing function of the fur-

The incoming lateral currents, striking
the vertical eurrents at right fmnleq tend to
check and retard the same, ‘111(1 the fuel 1s
thus more thoroughly utllmed the ordinary
intervals between the chargmgs in furnaces
of this character being increased by scve
minutes.  The:fire-br ileEJ alongside the fuel-
chamber, and also those Whlbh are directly

above thie same, are placed a short distance

apart; so as to form-at their ends the nar-

row Teltl(,:-.ﬂ air-induction orifices already dc-

sciibed..
Afb the junction of the arch with the trans-
verse: supporting-wall at the sides of the

‘boiler-and above the supporting-arch a pocket
‘is formed for the temporary retention of the

escaping heated currents, which are thus ef-
thwelg ut.lized in. hefmnn the rear portion

of the boiler, and this utilization is further
‘increased by the provision of the fixed de

fleetor at the rear of the longitudinal flue, the
deflector becoming so h}ﬁhly heated under

as they arc brought
mto contact theu,,mth This deflector 1s, at
its lower middle portion, on a level with the
rear extremity of the bottom of the longitudi-
nal flue, and this construction is. of great a(l-

vantage 1n the practical ntilization of the de-
flector as a gas-consuming surface, since .if

the deflector exfended to a point considerably
lower the action of the products in heating
the same would HBCGbSﬂIl] y be much less et
fective. -

.The relation of the dn ing-flue to the sec-
ondary coinlyustion- chmnber Or expansion-

chamber, 1n-svhich it is merged, and its exits,

and to thfe fixed deflector, is sueh as to cause
an edd\méf action of the currents within the

which is thexcompletion of the combustion of
the inflammable: portions of the smoke and
gases, and the deOSlthIl at the bottom of

_the chamber of ashes and all the heavier car-
bonaccous products of combustion, much of
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which would otherwise be depoglted in the
flues of the boiler.
Under some clrt,umstances aS when the

| furnace 18 provided with a very tall chimney,

or when it is located in a very eclevated sita-
dation, the draft may he so strong as to cause
an undue proportion of the products to enter
the Iower flues of the boiler to the exclusion

- of the flues which are more remote from the

short horizontal flue, and when this condition
is found to exist the slidable deflector is
moved rearwardly, causing the currents to
rise ‘higher before reachmg the bmlcr, and

1ts seat.

al

lector, the effect of

394,808

also causing them to Le deflected otitwardly

toward the sides, so that a due proportion of
the same will enter the upper and outer flues,
and thus avoid any inequality in the sapply of
“heat to the contents of the boiler.

Tns slid-
able deflector will be operated by a rod or le-

ver connected ther cto, and extending through
a suitable opening in the side wall or in the

rear wall, and this operating rod or lever will
be plowded with a stop, which will prevent
the entire withdrawal of the deflector from
If desired, notehes upon the rod-or
upon the wall may 111dlcf1te the adjustment of
the detlector within its ways. |

Having desciibed my invention, I ¢laim— -

1. Thecombnntmn inasteams- bmlerfm nace,

“the side and rear W"lllb of the ash-pit of which

A1 1111pe1*fomte, and the side walls of the
longitudinal flue of which are imperforate, of
2} fuel and combustion chamber which is pro-
vided in its side walls, from end to end thereof,
with several series of narrow vertically-ar-
ranged orifices, an air-chamber at either side
of su(,h fuel fmd combustion chamber, dis-
charging into the. vertical orifices, and pas-
SAZEeS whlch extend directly outward from
the air-chambers through the walls of the
furnace, whereby fresh unheated air 18 dis-
charged mto the fuel and combustion eham-

“ber 1. namerous vertical ribbon-like citrrents.

2. In a steam- boiler furnace, the side walls
of the longitudinal flue of which are imper-
fomte a fuel and combustion chammber which

is lined with 1mperforate fire-bricks, which

longitudinally are placed a short distance

apart, 8o as to leave between them a narrow

vertical passage, and air-chambers outside of
the fuel and combustion chamber, which com-
municate with the exterior air by passages
which extend directly outward through the
side walls of the furnace and which commu-
nicate also through the narrow vertical pas-
sages with the iud and combustion chamber,
n comblmtlon as described. |

3. In a steam-boiler furnace, the combina-
tion of a boiler, a fuel and combustion cham-
ber,an unobstracted imperforate longitudinal
flue, the bottom of which gradually rises from
the 1"mr extremity of thefire-box to therearend

of such bottom, a vertical diving-fluebehind the

rear bridge- wall, a vertical Doiler-supporting
trausverse arched wall, which terminates
dowuw&rd]y in a fixed duﬂector which at its
center 1s in the same or nearly the same hori-
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zontal plane as the rear upper extremity of

the rear bridge-wall, and which constitutes
the rear 1)01111{1‘11"} of the longitudinal flue,
a short horizontal flue beneath the fixed de-
flector, and embracing the entire space within
the furnace below the fixed deflector, and a
secondary combustion or expansion chamber

‘behind the transverse wall, the secondary

combustion or expansion chmnber discharg-
ing into the flues of the boiler.

. The combination, in a steam-boiler fur-
nace, of a boiler, a fuel and combustion cham-
ber, an unobstructed imperforate longitudi-

I2§5
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nal ﬂm, which extends rearwardly from the

~fuel and combustion ¢chamber, a flue which ex-

tends downwardly from the rear extremity of
the longitudinal flue to the bottom of the fur-
nace, a short horizontal flue which extends
rearwardly from the flue which extends down-
wardly, and which embraces the enfire space
between the bottom of the boiler-supporting

-~ wall and the bottom or foundation of the fur-

IO
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nace, & secondary combustion or expansion
chamber which receives the volatile products
of combustion from the short horizontal flue,

and which communicates with the flues Whl(,h
lead through the boiler to the smoke-stack,

and a i wd deflector directly behind the rear
extremity of the longitudinal flue, which ter-

minates downwardly at its center at a point
horizontally opposite the upper extremity of
the rear bridge-wall.

B

mme of a tubular bmlm‘ a [ire-box or fuel-

| (*hmnber, a longitudinal flue which leads rear-

wardly from the fuel-chamber, a flue which
extends downwardly from tlle longitudinal
flue, a short horizontal flue which leads rear-

3. The cmnl)umtmn i a steam- b(}l]u"' fur-

s |

wardly from the downwardly-extending flue,
a secondary .combustion or expansion cham-

ber which receives the volatile produects of

combustion from the short horizontal flue, and
whieh discharges into the boiler-flues, a fixed
deflector directly behind the rear extremity
of the longitudinal flue and above the short

horizontal ﬂue, and ahorizontal longitudinally-

slidable defleetor which is applied upon the
fixed deflector. -
0. The combination, in a steam-boiler fur-
nace, of a fuel and combustion chamber, which
18 provided from end to end with lateral ver-
tical air-induction openings, an unobstructed
longitudinal
1"."1"0111 the front rearwardly,

Hues and a chams-

.de directly beneath the rear end of the bmler.
DANIEL UMBSTADTTDR,

YVJtnebseS
EDWARD S. MEYI‘R,
- IEyrn JOSEDIL.

flue which dlmmlshes In area
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Dber which connect the longitndinal Hue with |
the flues of the boiler, and a fixed deflector at
the rear extremity of the longitudinal flue,
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