(No Model.) . 3 Sheets—=Sheet L.
o ~ A. YOUNG. _ -
SUPERHEATING STEAM GENERATOR.

No. 401,239. . - Patented Apr. 9, 1889,

v—ﬂ

— INVENTOR::
-. ngwg den 9am?_; |

WITNESSES :

P : . _
/ W%: _€ | J By his Attorneys, _
6. 7 Gracr | RTTTA ©.Snoswn P

M. PETERS, Pholo-Litnographer, Washingtos, D, C.




(No Model.) 3 Sheets—Sheet 2.

A, YOUNG.

L3

SUPERHEATING STEAM GENERATOR.

No. 401,239, * Patented Apr. 9, 1889.

_ [ i
: . R
) ! : i illil|
. | T l';lilg
A s ]2

------- ity e

. a
P .
e
o e

'Z_) .

INVENTOR:
Alexander Yortrng

By his Attorneys, -

M. PETERS. Photo-Lithographer, Washington, b G




{(No Model.)' . | ' - 3 Shéets—-—Shéet 3.
- A, YOUNG.
SUPERHEATING STEAM GENERATOR.

No. 401,239. " Patented Apr. 9, 1880.

0. ﬁ}ﬁ*ﬂ*l' 8.0

- ole o us 000
0/0.0]0'0.0.00/68]

SRt (SRR

Ml Sl e el Yl et ) g
¢'0,0,9'0]e’0,0/0)

-
e W puey | ek sl wbebh GHEerdeh
iy o

- . L —ir — - —.
p— ) A . i
. ™ - h
el | ik 1
] . —
=B
-

INVENTOR:
Alexander Young

By his. Allorneys, - |

N. PETERS. Photo-Lithographar, Washingtan, D. C.




I5

30

40

50

"UNITED STATES

PatenT O

e —rrer T~ —r——— e . I

 FFICE.

ALEXANDER YOUNG, OF HONOLULU, HAW AIL

SUPERHEATING STEAM-GENERATOR.

SPECIFICATION forming part of Letters Patent No. 401,239, dated April 9, 1889.

Origin&] application filed July 5, 1888, Serial No. 279,071, Divided and this application filed December 12, 1888.. Serial No,
| | 293,384, (No model,) ,'

—

To all whom it may concern:

Be it known that I, ALEXANDER Y OUNG, &
subject of the King of Hawalil, residing at
Honolulu, on the Island of Oahu, Hawallan
Islands, have invented certain new and use-
ful Improvements in Superheating Steam-
Generators, of which the following is a speci-
fication. | - |

Myinvention relates toimproved means for

utilizing the heat contfained in the gases of

combustion after they have done their usual
duty in generating steam and are on their
way to the chimney. This waste heat I util-

1ze In superheating exhaust steam or vapor. |

According to my invention 1 construct or

provide the steam-boiler with one, two, or

more superheaters or superheating-companrt-
ments, to which the partially nsed or expanded
steam is returned from the initial ¢ylinder of
a multiple-expansion steam-engine or other
place of first use of the steam, and in which
it is superheated before its passage to the
next successive place of use or further expan-
sion, and from which it is subsequently re-
turned and again superheated before being
passed to the next successive place of use.
Thus in the case of - a compound engine the
steam which is first generated in the boileris
used in the high-pressure eylinder and the
exhaust therefrom is returned to the boiler
and passed through one of the superheaters
thereof, wherein its temperature is raised, and
whence it passes to the low-pressure cylinder
of the engine; and in the case of a triple-ex-
pansion engine the exhaust from the second
cylinder is returned to the boiler and passed

through anotherof the superheating-compart-

ments, from which it passes to the third cylin-
der of the engine; or, in the case of a series
of evaporating-pans—such as a “multiple ef-
feet” for concentrating liquids in vacuum—
the steam which is first generated is used in
the first pan or cell and the exhaust therefrom
is returned to the boiler and passed through
one of the superheaters thereof, and 1s thence
conducted to the second pan or cell, and on
its passage from the second pan or cell it is
again returned to the boiler and superheated
in another superheater. The steam or vapor

which is thus returned and superheated may
be the same steam which was originally gen-

erated in the boiler, or it may be other steam
or vapor—as, for example, the vapor drawn
off from the liguid being boiled 1n a vacuum-
pan. The superheating is effected as many

- times as the steam is used orexpanded. The

hot gases from the furnace are first utilized
in the ordinary manner for the generation of

' steam, after which they traverse the succes-

sive superheaters and are made effective for
superheating the partly-used steam circulat-
ing through them. Each of the superheaters
is provided with a large heating-surface, upon
which the hot gases from the boiler act, and
through which surfaces the heat is transmit-
ted to the exhaust steam or vapor to be super-
heated.

It is characteristic of my invention that the
superheaters are so arranged that the waste
sases are made to act first, when their tem-
perature is highest, upon the heating-surtace
of the superheater or portion of the super-
heater through which passes the highest
pressure of exhaust steam or vapor, and to
act last, when their temperature is lowest, up-
on the heating-surface of the superheater or
portion of the superheater through which
passes the exhaust steam or vapor of lowest
pressure, whereby the greatest practicable
difference of temperature is maintained be-
tween the superheating medium and the steam
or vapor to be superheated.” Thus the waste
oases actvery effectively, since in each super-
heater or portion thereof they are of much
higher temperature than the exhaust steam
or vapor to be superheated, and their supe-
riority of temperature over the steam or va-

por to be superheated is maintained in each

case as nearly as possible the same. |

In the accompanying drawings, Figure 1 is
an elevation in the nature of a diagram illus-
trating the boiler and superheaters, the cyl-
inders of a triple-expansion engine, and the
connecting steam-pipes arranged to show the
paths of the gases of combustion and of the
steam. Fig. 2 is a similarly-diagrammatic

view showing my invention as applied in con-

nection with the cells of a multiple-eftect
vacuum-pan. Fig.3is a longitudinal section
cut in the plane of the line 3 3 in Kig. 4, show-
ing my improved superheating-boiler in con-
nection with a triple-expansion engine, the
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latter being shown in elevation. Fig. 4 is a
plan of the boiler and engine. FKig. 5 1s &
transverse section through the steam-gener-
ating portion of the boiler in the plane of the
lines 5 5 in Figs. 3 and 4. Fig. 6 is a trans-
verse section through the stuperheating por-
tion of the boiler in the plane of the lines 6 6
in Figs. 3 and 4. |

Referring first to Fig. 1, let A designate a
steam-boiler, and D and J two superheaters
or superheating-compartments arranged to be
traversed successively by products of com-
bustion after the latter have passed through

the flues of the boiler A and before they are |

discharged into the chimney or stack P.
U’, U% and U?® are the first, second, and
third cylinders, respectively, of a triple-ex-

_pansion engine.

The steam generated in the boiler A 1s col-
lected in the dome A’ and passes by the pipe
A? to the first cylinder, U’. From this cyl-
inder the exhaust-steam returns by the pipe
E, which conducts it to the superheater D.
The steam in passing through this superheater
is reheated and passes out therefrom by means
of the pipe H, which extends to the second
cylinder, U®. Trom thisecylinder the exhaust-
pipelextends back and conducts the exhaust-
steam to the superheater J, by which the
steam is again reheated, and is returned
through the pipe K to the third eylinder, U
The exhaust from this cylinder is conducted
by a pipe, Q’, to the condenser in the usual
manner. - |

The superheaters D and J are constructed
after the manner of a multitubular boiler,
the hot gases passing through the tubes or
flues and the steam circulating around the
tubes; but obviously the reverse construction
might be used, or any other construction by
means of which an efficient heating-surface
can be secured may be adopted.

The hot gases or products of combustion-
after doing their work in the generating-boiler
A and in the condition in which ordinarily
they are discharged tothe chimney, are passed
through the respective superheaters 1n suc-
cession, and thereby give up a considerable
portion of their heat, (by transmission through
the tubes or other heating-surface of the
superheater,) and this heat is taken up by
the steam or vapor which is passing through
the superheater. The hot gases or products
of combustion are employed, first, while their
temperature is highest, for superheating a
comparatively low grade of steam or vapor,
and subsequently, when their temperature 18
reduced, for superheating a higher grade of
vapor, or a vapor or steam at a lower press-
ure. Thus in each superheater the greatest

practicable difference of temperature is main-
tained between the superheating medium or
oases and the steam or vapor to be super-
“heated, or, in other words, the hot gases after
having been used for generating steam are
- utilized,while their temperature is highest, to
superheat the steam or vapor which has al-

, ready the‘,-highes’t temperature, and when the—-ir

temperature has become reduced they are

utilized for superheating steam or vapor

which has primarily a lower temperature.
Fig. 2 shows after the manner of a diagram

‘how my invention may be applied to the
heating of evaporating-pans, such as the

triple-effect vacuum-pans used in concentrat-
ing saccharine liguids.

75

The steam generated in the boiler A is con-
ducted from the steam-dome A’ thereof by a

suitable steam-pipe, A% either to a steam-en-
oine or other steam-user, (not shown,) and

30

thence back to the first superheater, oris con- - .

ducted directly to the heating coil or surface
beneath the first cell, F/, of the triple effect,
as shown. The vapor rising from the liquid
being boiled in this cell passes off into the

save-all M/, and thence is conducted by the

pipe E to the first (orsecond) superheater, D.

The reheated steam from this superheater is

conducted by the pipe H to the heating-sur-
face of the second cell, F? of the triple effect.
The vapor rising from the liquid boiled in
this cell then passes through the save-all and
through the pipe I to the next superheater, J.

00

The reheated steam from this superheater 1s

carried by the pipe K to the heating-surface

of the third cell, F3, the vapor rising irom
which is conducted through the save-all to
the condenser and vacuum-pump. The sev-

‘eral valves for controlling the passage of the
steam or vapor are omitted from the draw-
ings. . |

As applied to the heating of evaporating-
pans, my invention effects a considerable

economy by the utilization of a greater por-

tion of the heat generated from the fuel for
‘effective use in the heating of the liquid in

the vacuum pans or cells. In practicing my

invention the superheating of different grades
of vapor may be continued through any num-
ber of cells and superheaters. IFurther, the

exhaust-steam from the heating pipes or
drums of each cell or pan of a multiple effect
may be resuperheated as many times as there
are cells by having a sufficient number of

superheaters for that purpose; also, instead

of superheating the vapor from the boiling
liquid the exhaust-steam from the heating

pipes or drums of each cell of the multiple
effect may be superheated by passing it

throngh a superheater and thence to the

heating pipes or drums of the following cell,

and so on throughout all the cells of the ap-
paratus consecutively, in which case the va-

por rising from the boiling liquid in all the

cells will pass directly to the condenser, 50
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that the vacuum in all the cells will be of the

same degree. |
I will now proceed to

proved superheating-boiler as adapted for

_ describe more in de-
tail the preferred construction of my im-
130

multiple expansion-engines, referring for that -

purpose to Figs. 3 to 6, inclusive.
- The boiler is constructed with
ment, A, in which steam is generated in the

a compart-
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usunal manner, the produoects of combustion
passing from the grate-surface of each fur-
nace backward, thence forward through fiues
B B,and thence back through flues C C,whence
they enter a smoke-box, Q, containing a
damper, N, mounted on a shaft, O, and oper-
ated by a crank, O/, on the outer end of said
shaft or by other means. Yhen the damper

end is turned to the position shown in dotted

lines in Fig. 3, the produects of combustion

pass directly upward to the stack P; but

when the damper is turned to the opposiie
position, as shown in full lines in Fig. 3, the
products of combustion are deflected down-
wardly in the smoke-box @, and are compelled
to pass rearwardly through the tubes of the
superheating-compartments D D, and thence
forwardly through the tubes of the superheat-
ing-compartment J above, on emerging from

which they pass up to the stack. The smoke-
box @ is thus divided by the damper N into
two portions, between which the damper ?
| passing through the

stands as a separating-partition.

The live steam passes from the dome A’ to
the first eylinder, U’, of the triple-expansion
engine. The exhaust returning from this

cylinder by the pipe E is conducted into the
two superheating-compartments D D by rea-
son of the branching of this pipe to both sides,

as shown in Figs. 4 and 6. The steam In
passing through these compartments is super-
heated and passes out therefrom by means of
the pipe I, which reunites the two currents
of steam, Fig. 6, and extends fo the second
cylinder, U? The exhaust-pipe I, leading
back from this eylinder, branches in both di-
rections, as shown in Figs. 4 and 6, and con-
duets the exhaust-steam to the opposite sides
of the upper superheating-compartment, J.
The steam superheated in this compartment
is condueted by the pipe K to the third eylin-
der, U° -

In starting the fires the damper N is opened
by turning it to the dotted-line position.
When, however, steam has been raised tothe
proper pressure for use, the damper N is
closed and the flow of gases directed through
the superheating-compartments D and J.

In each successive superheating-compart-
ment the temperature of the superheating
medium or products of combustion is reduced,
and the steam or vapor to be superheated 1is
initially at a lower pressure and lower tem-
perature, so that there is maintained approxi-
mately an equal difference of temperature
between the superheating and superheated
mediunms in each superheating-compartment.

- The principle of my invention is applica-
ble. to any number of cylinders and super-

heaters which may be found desirable.
Some advantages to be derived frommy in-
vention are thatwith existing engines amuch
earlier cut-off may be adopted in the high-
pressure ¢ylinder, in consequence of fortily-
ing thevarious grades of spent steam with in-
creased heat and volume for use in the 1nter-

mediate and low-pressure’cylinders, that in

co:

new constructions a smaller high-pressure eyl- |

inder may be nsed for the same power of en-
cine than would be possible without my i1~
vention, and thatin the evaporationof liquids
in vacuum a large addition of effective service
of fuel is made. | )
if it should be found that the temperature
of the superheated exhaust-steam 1s so high
as to be objectionable, or that an increase of
volume would be advantageous, a spray of

water may be introduced into the superheater

or into the pipes conveying the superheated
oxhaust-steam therefrom for the purpose of
reducing the temperature and increasing the

volume of the superheated exhaust-steam

prior to its entrance into the next cylinder.
As a means of introducing such a spray into
the superheater J, I have shown in Figs. 4

and 6 a water-pipe, d, entering the top of the

70
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compartment and terminating therein in a

rose or sprinkler, ¢. If the waste gases after
inal superheater are of
too low a temperature to produce a good natu-
ral draft, a forced draft may be nsed. |
Different arrangements of superheaters
may be made to suit the requirements of dif-
ferent purposes, localities, or circumstances.
Doors or man-holes should be placed in the
superheaters through which to remove any
dirt which may accumulate in them.
1 do not claim the superheating of direct
steam, nor by itself the superheating of ex-

| haust-steam, nor the construction or arrange-
| ment of superheaters for either of these pur-

poses, as I am aware that it has been betfore
proposed to superheat the steam on 1t8 pas-
sage from the high-pressure cylinder of a com-
pound engine to the low-pressure cylinder
thereof. |

I am also aware that superheaters have
been arranged in connection with bollers to
be traversed by the spent gases of combus-
tion. |
My present application for patent 1s a di-
vision and renewal of my application for pat-

ent, fora “ graduated compound steam-boiler,”

filed July 5, 1888, Serial No. 279,071.

I make no claim in this application to any-
thing now claimed in that application, which
has been limited to apparatus for evaporating
saccharine and other liquids.

I claim as my invention the following novel
features or combinations, substantially as
hereinbefore specified, namely:

1. The combination, with a steam - boiler
and its furuace, of two or more superheaters
arranged to be traversed by the products of
combustion after they have traversed the
boiler, and pipes or conduits adapted to re-
turn spent steam or vapor to said superheat-
ers to be reheated, arranged to conduct the

steam or vapor of the highest temperature to

that superheater or portion of the superheater
which is acted on by the hottest gases and

. to conduct the steam or vapor of the lowest
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tempemtm“e to that superheater or portion of
the superheater which is acted on by the gases
when their temperature has been reduced.

2. The combination, with a steam - boiler

and its furnace, of two or more superheaters

arranged to be traversed by the products of

combustion after they have traversed the

-boiler, and pipes or conduits adapted to re-
turn spent steam or vapor to said superheat-
ers to be reheated, arranged to conduct the
- steam or vapor of the highest temperatureto
- that superheater which is being traversed by

the hottest gases and to conduct the steam
or vapor of the lowest temperature to that su-

perheater which is being traversed by the
gases the temperature of which has been last
reduced before passing to the stack.

3. The combination, with a multiple-ex-

pansion engine, of a steam-boiler and its fur-
nace, and two or more superheaters arranged
to be traversed successively by the products
of combustion after they have traversed the
boiler, a steam-pipe conducting live steam
from the boiler to the first cylinder, a pipe

conveying the exhaust-steam from this cyl-

~inder to the superheater which 1s traversed

30

by the hottest gases, a pipe conveying the re-

heated steam from this superheater to the

second cylinder, a pipe conveying the exhaust-
steam from this cylinder to a superheater |

401,239

which is traversed b_y.the cases after they

‘have passed the first superheater, and a pipe
| conveying the reheated steam from this su-

perheater to the third c¢ylinder.

4, The combination, with a 'bOiler, of a su-

perheater divided into compartments, a smoke

box or passage for conduecting -the products
of combustion from the boiler to one of said

compartments, a smoke-box for conducting

the products of combustion emerging from
one of said compartments to the other com-
partment in order that they may return in

the opposite direction through the latter and
the stack, arranged to receive the products

of combustion after they issue from said sec-

ond compartment, and pipes for conveying

steam to and from said compartments, ar-

ranged to conduct the steam or vapor of the
highest temperature to that compartment

“which is first traversed by the gases and the
‘steam or vapor of the lowest temperature to
-that compartment which is last traversed by

the gases before they pass to the stack.

In witness whereof I have hereunto signed

my name in the presence of two subseribing

witnesses. ' | |
ALEXANDER YOUNG.

- ‘Witnesses: | "

‘DAVID KORNIKI,
JONA. AUSTIN.
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