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To «ll whonv it may concern:

Beit known that I, Isasac H. BoYEr, a citi-
zen. of the United States, residing at Muncie,
in the county of Delaware and State of Indi-
ana, have invented new and useful Improve-
ments in Steam-Producers; and I do declare
the following to be a full, clear, and exact de-
scription of the invention, reference being
had to the accompanying drawings, and to
the letters of referencemarked thereon, which
form a part of this specification. |

This invention relates to apparatus where-
by steam may be produced from water by the
consumption of fuel, the invention having
reference particularly to various features and
the relative arrangement thereof in the con-
struction of the apparatus.

Objects of the invention are to provide an
improved compact construction generally in
steam-producers, particularly in the evapo-
rators or boilers thereof, and to provide im-
proved facilities in steam-producers for heat-
ing the feed-water for making steam conven-
iently to a high degree during i1ts progress to
the evaporator or boiler where 1t 1s to be con-
verted Into steam by means of previously
utilized heat from the furnace of the appa-
ratus without requiring the consumption ol
anv fuel in excess of what may be required

for rzising the water to the boihng-pointatter.

having already been heated to a high degree.

Another object of the invention being to

provide an advantageous construction and
arrengement of superheater, all to the end
that steam mayv be produced of dry quality
and with the minimum amount of fuel con-
surned, while at the same time 1 & mezsure
lessening the loss and nuisance arising from
smoke escaping from the turnace. -
The above-mentioned and other objects
are attained in the present invention, which
consists of a steam-producer having certain
novel features of construction in respect to

the furnace, the evaporator and 1ts appurte-

nances, the primary heating apparatus, and
the superhezter thereof; and the invention
consists, further, in the parts and the combi-
nations and arrangements of parts, as herein-
after particularly described, and referred to
in the appended claims. '

Referring to the drawings, Kigure 1 is a
front elevation of the improved steam-pro-
ducer, external portions of which are broken
away to disclose internal parts; Fig. 2,a hori-
zontal sectional view on the line A A in Fig.
1, parts being broken away to disclose parts

' in lower planes; Fig. 3, a transverse sectional

I
2
\

|

view on the line B B in Fig. 1; Kig. 4, a top

plan view in which parts are broken away ex-

posing internal parts; Fig. 5, a longitudinal
vertical sectional view, as on the line C C i
Fig. 3; Fig. 6, a transverse sectional view, as
on the line D D in Fig. 5, the lower portion
being broken away; and Ifig. 7, a fragmen-

tary half-section, as on the line E E in Fig. 5.

Similar reference characters in the differ-
ent ficures of the drawings designate corre-
sponding elements or features. '

In construction the apparatus comprises-a

front wall @, having an ornamental front o’
and a suitable number of furnace-doors. b and

| ash-pit doors ¢, there being suitable openings

6o

70I

in the wall at the doors, a rear wall ¢, and side

walls ¢ and ¢, the four walls forming a fur-
nace structure in which are suitable grates f.
The walls are sufficiently high to inclose the
principal elements of the apparatus, and fire-
brick linings are used where needed. Als
suitable doorways and doors are provided,
where found desirable, for gaining access to
parts inclosed by the walls. |

A main water-head F is arranged at the
side wall e somewhat higher than the grates

f and extends upwardly a considernble dis-

tance for purposes which will.further appear.
A narrow water-head F’ 1s arranged between
a lower end of the water-head F and the
front wall a, and a narrow water-head E?1s ar-
ranged between the other lower end of the
water-head F and the rear wall d. The three
water-heads together extend approximately
from the front wall @ to the rear wall ¢, and
the water-heads may be swuitably attached
one to another structurally. A main water-
head F*® is arranged at the opposite side wall
¢ and extends approximately from the front
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wall @ to the rear wall d, being equal in length

to the water-heads F, F’, and I? together
and as deep vertically as the water-heads I”
or 2. A pair of narrow curved water-heacs

| G and (& are connected together by a water-

head ¢, and they together extend over or
straddle the upper part of the water-head K
and may be suitably attached thereto struc-
turally, the lower ends of the water-heads G
and G’ being connected and in communica-
tion with the upper ends of the water-heads
E" and F?, respectively, there being regulat-
ing-valves h and A/ arranged, respectively,

between the water-heads G and I’ and the

water-heads G’ and I? by which communica-

| tions may be closed when desired. A pair of
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curved narrow water-heads G* and G* are | head F®, and a series of similar tubes 1/ are

connected together by a water-head ¢ and

together are similar to the water-heads G, G/,
and g, bu the water-heads G* and G® are
closed at their lower ends and are supported
upon the water-head I®, and may, if desired,
be formed as structural parts thereof.

A tubular evaporator H has one end there-
of attached to the mner wall of the upper por-
tion of the water-head F, being in communi-
cation therewith, and its end is arranged be-
tween the water-heads G and G/, the other
end of the evaporator having a head 4 closing
the end, which is supported by the side wsll
¢/ between the water-heads G* and G3, the
evaporator therefore extending Ilongitudi-
nally parallel to the front and rear walls «
and d and midway between them and di-
rectly above the grate area. |

A steam-drum I, combining in its func-

tlons a receptacle or passage for steam and
also a water divider, is suitably supported in

the evaporator, so as to be shifted therein in
order to remove scales or deposits, and the
drum 1s preferably formed as a tube slightly
flattened at its upper side, the lower side be-

g semicircular and curved concentrically to .
the under side of the tubular evaporator H,

so that a relatively shallow body only of
water may be held on the bottom of the evap-
orator. 'The ends of the drum are closed by
heads 7 and 9" and a suitable number of stand-
pipes k k' extend upwardly from the top of
the drum, affording steam-passages between

the drum and the upper portion of the evapo-

rator, the stand-pipes preventing water, at
the usual level in the evaForator, from enter-
ing the drum, but if the drum be made circu-

lar or so as to approach near to the top of the
evaporator apertures only may be provided

in the top of the drum without the stand-
pipes.

A superheater J, formed, preferably, as a
drum, in which steam may ge subjected to
the dryimng and heating effects of the furnace-
heat 1s arranged above the evaporator on a
saddle [ and connected therewith by a sad-

dle-pipe [, which provide support for the |

superheater and communication with the
steam-drum directly above the stand-pipe %’
by means of a removable pipe k*.  An outlet-
pipe 8 1s connected to the superheater for
conducting steam therefrom.

A series of primary heating-tubes K are

connected to the water-head I, and also to

the lower part of the water-head I, thus ex-
tending horizontally through the furnace
somewhat above the erates thereof and be-
low the plane of the bottom of the evapora-
tor . The tubes afford ducts for the pas-
sage ol water from the water-head F* to the
water-head If, from the upper part of which
the water may enter the evaporator. A se-
ries of primary heating-tubes L are connected
to the water-head ¥’ and also to the water-

—

connected to the water-head I® and also to
the water-head F? the tubes L and L/ afford-
ing ducts for the passage of water from the
water-heads IV and F? respectively, to the
water-head E®.

A series of heating-tubes M are connected
to the water-heads GG and G*, and a series of
like tubes M’ are connected to the water-

heads G’ and G®, the tubes providing ducts

for water from the water-heads G* and G® to
the water-heads G and G/, the water-head ¢
affording free circulation and equality of
pressure 1n the two series of tubes, and the
water may be fed into the water-head ¢
through a regulating-valve N from any suit-
able source. Fire-brick linings m m’ n n’
afford means for reflecting heat to the sides of
the heating-tubes that are near the front and
rear walls of the furnace.

The above-described construction may in
some cases be provided with a draft-flue and
chimney and will alone give good results
but 1n order to obtain the value of the heat
to the fullest extent additional primary
heating apparatus is provided and preferably

-employed 1n construction, comprising a shal-

low closed tank O, that is mounted above the
superheater J on the side walls ¢ and ¢ and
partially supported by bridge-walls p and p’
and posts ¢ thereon, the tank having connec-
tion with the regulating-valve N.
1s broader than the opening that is provided
between the tops of the Tinings n and n’.
T'wo arch-tanks P and P’ are mounted on the
front and rear walls ¢ and d, respectively,
and extend upwardly to suitable heights and
inwardly one toward the other above the
tank O, there being spaces provided for draft-
passages, the ends of the arch-tanks being
supported by the side walls ¢ and ¢. A
hood Q 1s arranged upon the tops of the arch-
tanks and provided with a chimney connec-
tionu. At the opposite end of the tank O to
that which is connected with the valve N a
duct r 1s connected to the tank and to an
end of the tank P, and a duct #” 1s connected
also to the tank O and to an end of the tank
P’ for the delivery of water to the tank O,
from which the water may be fed through the
valve N. The opposite ends of the tanks P
and P’ are connected by branch pipes s and
s’ of a feed-pipe ¢, that may be supplied with
water ifrom any suitable source, as from a
pump or injector. The duects » and 7" are ar-
ranged somewhat higher than the bottoms of
the tanks P and P’, so that the tanks serve to

collect sediment from the water, and thus

prevent excessive deposits in the evaporator

and primary heating-tubes and in the water-
headr;, and the sediment may be readily re-
moved through suitable wash-out holes.
From the foregoing description of con-
struction 1t will be apparent that the pri-
mary heating-tubes Li and I/ form parts of

The tank
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f&ciﬁgs of the front and rear walls of the fur- |
nace and that the tubes M and M’ form parts

of the upper walls of the furnace and the

“heat-passages at the front and rear of the

evaporator being thus conveniently and ad-
vantageously arranged to be exposed to the
cdirect effects of the furnace heat without de-
tracting from the value of the heat that 1s to
be generated, essentially, for application to
the evaporation or conversion of the water in
the evaporator into steam.

The herein-described type of steam-pro-
ducer 1s well adapted to limited ground-
space and, with suitable wall-braces, for use
1n water craft. -

It will be understood that the outer surfaces
of the superheater J and the upper portion ot
the shell of the evaporator H may be suitably
protected against being overheated by the
flames from the furnace and that a safety-
valve and a water-gage and steam-gage will
be provided, as is customary. Also that suit-
able stay-bolts and braces are to be provided
where required. If desired, the connecting-
pipe k* may be removed. |

In practical use the feed-water 1s to be
supplied through the inlet-pipe ¢, and when
the water flows through the course hersto-
fore indicated and rises in the evaporator H
to a suitable height—as, for instance, so as
to fill the shallow space under the steam-
drum therein—the flow of water should be

stopped by the valves # and 2/, and thereat- |
ter the proper water-level snhould be mam-

tained in the evaporator by manipulation of
the valves, and the valve N may be used as
occasion may require tor either stopping or
regulating the flow of feed-water. A fire be-
ing started in the furnace the flames and heat
will rise between the tubes K throughout
their lengths from the water-head F to the
water-head I3, raising the temperature of the
water therein nearly to the boiling-point, so
that the hot water after entering the narrow
space between the drum I and the bottom of
the evaporator-shell will be rapidly raised to
the boiling-point and converted into steam,
which will rise and fill the superheater J by
the way of the drum I through the pipes £
and £/, through the pipe & of which the steam
may also escape from the drum if 1ts temper-
ature becomes greater than that of the steam
at the sides and above the drum, the drum
serving to dry the steam before 1t rises to the
superheater through the pipes £/, £*, and [’

- The different arrows indicate the courses of

the water circulation and the draft irom the
furnace to the chimney, and it will be ob-
served that the waste heat will begin to heat
the feed-water in the tanks P and P/, and the

temperature of the water will increase 1n the

tubes, the hotter water above the valves A
and b’ of course rising at first until the whole

tank O and, further, in the primary heating- |

: ‘}"%3

temperature and serving to rapidly heat the
incoming feed-water, so that the water will

‘already have a high temperature when fed

through the lower regulating-valves & and 7/,

‘all effected by heat that must be produced
‘and cannot be entirely absorbed by the wa-

ter in the evaporator, the limings n and »’
necessarily receiving and reflecting some of
the waste heat, forming, as they do, the nec-
essary walls of the heat-passages.

It will be observed that the lower portions
of the walls n and n’ and the water-heads G,
G’, G?, and G® are sloping, so as to deflect the
heat toward the bottom of the evaporator H,
and the walls and water-heads are curved at
their upper portions, so as to deflect the heat
toward the superheater as the heat ap-

proaches the tank O to pass around the sides

thereof through the opening between the top
parts of the tanks P and P’ into the hood Q.
Having thus described the invention, what
1s claimed as new is—-
1. A steam-producer including a furnace

| having a front wall, a rear wall, a pair of main
- water-heads forming parts of cpposing side

walls, a pair of relatively narrow water-heads
at opposite ends of one of the main water-
heads and having heating-tubes connected
thereto and also to the opposite main water-
head and extending along the front and rear
walls, an evaporator connected to the main
water-head that 1s between the narrow wa-
ter-heads, and heating-tubes connected to
both of the main water-heads.

2. A steam-producer including a furnace
having a front wall and a rear wall, a pair of

main water-heads of unequal height and hori-

zontal length forming parts of end walls, a

pair of relatively narrow water-heads at op-
posite ends of the horizontally-shorter one of
the pair of main water-heads, a series of heat-
ing-tubes connected to the pair of main wa-
ter-heads, heating-tubes connected to the
relatively narrow water-heads and also to the
horizontally-longer one of the main water-
heads, imlet-valves connected to the tops of
the narrow water-heads, an evaporator con-
nected to the taller one of the main water-
heads, and oppesing curved walls extending
from the front and rear walls toward and
partially over the evaporator and terminat-
ing above the plane of the top of the evapo-
rator. |

3. A steam-producer including a front wall
and a rear wall, a pair of main water-heads of
unequal height and horizontal length form-
mg parts of end walls, a pair of relatively
narrow water-heads at opposite ends of the
horizontally-shorter one of the main water-
heads, a series of heating-tubes connected to
the pair of main water-heads, heating-tubes
connected to the relatively narrow water-
heads and also to the horzontally-longer one
of the main water-heads, an evaporator con-

65 volume above the valves becomes equal in | nected to the taller one of the mamn water-
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heads, inlet-valves connected to the tops of | nace, an evaporator connected to one of the 65

the narrow water-heads,. walls opposite to
the evaporator and therewith forming heat-
passages to the top from the bottom thereof
a water-divider in the evaporator, a super-
heater connected with the evaporator and
having connection with the water-divider,
and a chimney connection in communication
with the heat-passages. '

4. A steam-producer mcludmﬂ a furnace,
an evaporator mounted above the furnace
with heat-passages extending from the fur-
nace at opposite sides of the eva,pomtor and
above the top thereof, a superheater having
communication at one end thereof with the
evaporator, a steam-outlet pipe connected to
the superhea,ter a steam-drum supported In
the evaporator and having communication
therewith near the communication between
the superheater and the evaporator, and a
duct connecting the steam-drum with the
superheater and extending through the wall
of the evaporator, the evapomtor having a

- water-supply passage communicating there-

25
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'60

with, and there being a draft-duct in COMIMU-
nication with the heat-passages.

5. A steam-producer including a furnace
having heating-tubes against the inner faces
thereof water-heads connected to the heat-
mg-tubes an evaporator mounted above the
furnace with heat-passages extending from
the furnace at opposite sides of the evap-
orator and above the top thercof, the pas-
sages having walls provided on the inner
faces thereof with heating-tubes, separate
water-heads connected to the heatmﬂ'-—tubes
of the walls of the heat-passages and also
having communication with the first-men-
tioned water-heads, a primary heating-tank
mounted above the evaporator and extend-
g over the heat-passages forming the top
of a lue, a water-inlet connected to the tank,

a duct extendmﬂ from the tank to the Wa,ter—-

heads, a duect extendmﬂ‘ from the water-heads
to the evaporator, and a draft-passage ex-
tending from the heat-passages under the
tank

. A steam-~producer mcludmg a Turnace,

'an evaporator mounted above the furnace

with heat-passages extending from the fur-
nace at opposite sides of the evapomtor and
above the top thereof, a superheater con-
nected operatively with the evaporator, a
steam-outlet pipe connected to the super-
heater, a primary heating - tank mounted

above the superheater and extending over

the heat-passages forming the top of a flue, a

draft-passage continuing “from the heat—-pas—

sages, a water-inlet connected to the tank, a
duct e*{tendmﬁ from the tank to the evap-
orator, and a valve in the duct.

7. A steam-producer meluding front and
rear furnace-walls, a pair of main water-
heads forming parts of end walls of the fur-

L

water-heads in communication therewith,
two pairs of connected upright curved water-
heads extending above the plane of the top of

having heating-tubes connected therewith,
walls between the pairs of curved water-
heads, an inlet-pipe connected with one of
the pair of curved water-heads, and a water-
duct communicating with the other one of
the pair of curved water-heads and also with
one of the main water-heads and provided
with a regulating-valve.

8. A steam-producer including a furnace,
an evaporator mounted above the furnace
with heat-passages extending from the fur-
nace at opposite sides of the evaporator and
above the top thereof, a superheater connect-
ed operatively with the evaporator, a steam-
outlet connected to the superheater a, Pri-
mary heating-tank mounted above the super-
heater and ettendmﬂ* over the heat-passages
forming the top of a ﬂue a pair of arch- tanlcs
at opp081te sides of the primary heating-tank
and extending partially over the top thereof
with flues between the primary heating-tank
and the arch-tanks, inlet-pipes connected to
the arch-tanks, ducts between the arch-tanks
and the primary heating-tank, and a duct be-
tween the primary heating-tank and the evap-
orator provided with a regulating-valve.

9. A steam-producer mcludmn a furnace

“comprising front and rear ﬁlrnace——walls a

pair of main water-heads at opposite sides of
the furnace of unequal heicht and horizontal
length, the taller one bemﬂ horizontally the

shorter one of the pair, a pair of relatively

narrow water-heads at the ends of the shorter
one of the pair of main water-heads, a series
of heating-tubes connected to the palr of main
water-heads, a series of heating-tubes con-
nected to one of the narrow Wa,ter—heads and

“also to the longer one of the main water-

heads, a series of heating-tubes connected to
the other one of the narrow water-heads and
also to the loncrer one of the main water-
heads, a pair of connected upright curved
Wate‘r-heads straddling the taller one of the

main water-heads fmd connected with the

pair of narrow water-heads and provided with
regulating-valves, a pair of connected upright
curved water—heads mounted upon the 10110 er
one of the pair of main water-heads, heatlno'-
tubes connected with both pairs of uprlnht
curved water-heads, and an evaporator con-
nected to the tal]er one of the main water-
heads..

In testimony whereof 1 aflix my signature
in presence of two witnesses.

ISAAC H. BOYER.

Witnesses:
Wwu. C. THOMPSON,
K. T. S1iLvius.

the evaporator “at opposite ends thereof a,.ud.

70

75

30

gC

95

100

105

110

115

120




	Drawings
	Front Page
	Specification
	Claims

