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Specification of Letters Patent.

>atented June 10; 1913,

Application filed June 6, 1907, Serial No. 377,503, .

Zo all whom, it may concern :

Be it known that T, Minorr V. SEwALL, a
citizen of the United States, residing at
Roselle, in the county of Union and State
of New Jersey, have invented certain new
and useful Improvements in Steam-Boilers,
of which the following is a specification, ref-
erence being had therein to the accompany-
ing drawings.

This invention relates to steam boiler
plants wherein a plu rality of steam hoilers
are arranged at different elevations with a
,feed water supply connected to the boiler
most remote from the furnace and there-
from with the other boilers. An example
is veferred to in U. S. Letters Patent No.
772,435, granted to me October 18, 1904, in
which a plurality of steam boilers are super-
posed and include steam boilers of 4 wafter
tube type. In the patent veferred to the
steam and water circulytion of the boiler
elements are in communication and the feed
water supply connection is made directly
with the drum of the upper groups of tubes,
and the drums of the lower groups of tubes
are fed from the upper drum by gravity
after the temperature of the feed water has
been raised to the temperature of the steam.

In the present embodiment of my inven-
tion {wo separate boiler clements of a usual
form are shown composed of standard parts
and having independent water circulations
with interdependent water supply and steam
discharge and common circulation of the
gases of combustion from one furnace cham-
ber in and around both of the boiler ele-
mehts, each element comprising, vertical
headers 3—G connected by inclined water
tubes; tubes 4 extending “from the upper
ends of the uptake headers horizontally or
nearly so to a steam and water cross drum 5,
placed above the:downtake headers 6, and
which drum is also connected by short
tubes 7 to the upper ends of the downtake
headers 6, thus
usual water circulation.” External connec-
tion are provided for the feed supply to the
upper boiler element and for the conduction
of water and steam from the drum of the

"upper boiler element to the drum of the

lower boiler element. The feed enters the
drum of the upper boiler element and passes
through its circulating system, where it be-
comes heated and partially evaporated, and

55 then passes from the drum of the upper ele-

making provision for the

t

ment to the drum of the lower element
where the evaporation continues, the water
entering the lower drum having the tem-
beralure of the steam. The steam from the
upper drum  passes to the lower drum
through a balance pipe. All of the steam
then passes out of the drum of the lower
element to the main steam supply pipe. The
external circulation or course of the gases
of combustion about the tubes is represent-
ed by the arrows in the sectional view of the
accompunying drawings. ‘
As shown in my former patént referred
to, the boilers in “the present instance are
placed above a furnace occupying, if de-
sired, the whole Iength of the setting, or
wore, and the whole width between the
beiler walls, to enable the assembling above
@ maximum erate area on g given floor area
of su,?h:icu(‘, heating surface to absorb the
heat developed on the large grate. It also,
by the segregation of the cireulation into
Lwo o more parts, cnables the heating and
the cvaporation of the water by successive
stages. It s desirable in such a plant that
there be but one water line for
This should be in the lower boiler element,
from which all the steam from the boiler
is conducted to the main steam supply pipe.
In order to accomplish this such connection
must be made as will enable the feed to be
introduced directly into the drum of the
upper boiler element without concern as to
the water level in that clement. It is pref-
erable that a water line be maintained in
the upper drum of the upper element at
which level an overflow connection will be
made by means of an open pipe to the steam
space of the lower boiler element. A second
method of transferring the water from the
upper boiler clement to the lower is ag fol-
lows -—The upper boiler may be complétely
filled with water and communication be
made with the lower boiler element by con-
necting an open pipe from the top of the
upper drum to the steam space of the lower
drum. Tn this case the steam and watoer
will be discharged together through this
connecting pipe. Tt is desirable, in order
to keep the management of the boiler as
simple as possible, that the pipe connecting
the drmms of the two boiler elements be freo
from a valve or any other obstruction, so
that the whole boiler may be considered as
a single unit and no manipulation be re-

observation, -
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" Fig. 6 represents an end view of shallow

:5 water level is fixed by the internal weir pipe

“hot steam so as to increase the temperature

of temperature in the

-»
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quired to maintain this condition of perfect
free intercommunication between the drums
of the two boiler elements. ,
Referring to the accompanying drawings
which form a part of this specification: Fig-
ure 1, Sheet 1, is a side elevation partly in
section. Fig. 2, Sheet 2, an end elevation of
a structure embodying my invention. Fig.
3 represents a view in side elevation partly
in section of the drum of the upper boiler
element and shallow. vessels therein ar-
ranged to receive the water fed into the
drum. Fig. 4 represents a sectional view
in end elevation taken on line 4—4 of Fig.
3; Fig. 5 represents a top view of & portion
of the shallow vessel C shown in Fig. 3.

vessel C. Figs. 7 and 8 enlarged detail
views of portions of the drum of the upper

beiler. .
In the préferable method of feed water

supply, the water enters through the pipe 9, |

valve 10, pipe 11, valve 12 and pipe 18 into
the drum 5 of the upper boiler element. The

15, whichis provided with one closed end and
s slot 14 in the top, through which the
water overflows into the pipe 16 and thence
inte the steam space of the drum 8§ of the
lowér ‘boiler element. The purpose of the
weir pipe is three-fold: Ist—to determine
the water line in the drum, 2nd—to insure
a quiet and uniform outfiow of water, 3rd—
to expose a large surface of water to the

of water entering the lower drum, should
that in the upper drum be at a temperature
less than that in the lower drum. To pro-
vide for the emergency of a lack of the nor-
mal feed through the course described, an
additional weir pipe 19, provided with 2
similar overflow slot; is placed at a lower
level in the drum 5. This weir pipe is con-
nected to the downcomer 16 through valve
18, by opening which the water between the
respective levels may be utilized 4o migin-
fain the feed supply to thie tower drum 8.
By closing-the valve 18, the water level in
cram 5 will return to the upper weir level
~u, if the feed be again put into operation
and sontinued with gufficient volume. - Valve
18 is construeted to maintain condin
open connmunication he wel
d pipe 16 leading to |
tve Hself is close
able method {

of £
marked 22, is requ
spaces of bhoth drums

wold wa inte
;o balance nipe,

the upper drum.
a reguction of pressui

cause an upfiow of the w 1 the lows

drum to the upper. With o st

v balance |
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pipe of ample area, such an action is impos-
sible. If the upper drum should be filled
with water as in the second method, the
balance pipe will not-be needed.

In order to raise the temperature of the
incoming feed water in the drum of the up-
per element, it may be carried to a point
A, high up in. the stcam space and dis-
charged into a shallow vessel B, and thence
into a second broader shallow vessel C, for
exposure to the stéam in the drum and a con-
sequent raise in temperature. The shallow
vessels B and € may be provided with
means for roughening the surface of the
water as it passes through them for produc-
ing a larger surface exposure. to the steam.
This may be accomplished by laying s cosrse
wire mesh in the bottom of the inclined ves-
sels, or by other means. The waler may
flow longitudinally through vessel C and be
discharged in a cataract at the end. '

The pipe 22, through conneciions 21 and
23, communicaies with the steam dry pipes
20 and 20* in the steam spaces of the upper
and lower drums vespectively. 20 in the
tower drum is in line with, but distinet from,
dry pipe 25. The steam exit connection is
from the dry pipe 25 of the lower drum and
is shown at 26, from which pipe 27 leads to
a supecheater, through a header 284 The
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superheater is composed of two square boxes

28 and 30, and the U fubes 29, the ends of
which terminate in the boxes 28 and 80.
The box 28 iz divided into two compartments
by a partition at the wmiddle of its length.
The steam is admitted to one compartment
through box 284, which is half the length of
the,box 28, the two being connected by sev-
eral large nipples.” Another box is placed in

line with the box 284, and nippled to the sec-

ond compartment of box 28 and forms the
steam outlei of ‘the superheater. This con-
struction causss the steam to pass throtugh
one-half of the superheater tubes 29, then

tudinally. through. s, portion of the
i 3, and then through the other

half of the
seconicd compariment of the box 28 a fitting
82 is conneeted, to which one or more safety
viives may be connected. From this filting
32 steam is taken to the main'line. In Fig.
1, 8% shows the fitting attached directly 4o
the superheater outlet. This Btiing
flanges for the conmection of safety valves
exd also one for the connection of the branch
to the steam main, The purpose of this fi-
ting is two-fold: Hirst:

AL

f'o permit the at~

105,

110

ubes 29. To the end of the

115
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126

tachment of safety valves sufficient to com-

ply with the requirements of the furnace
and boiler. Second: This fitting is to be s
designed that it may be bolted to the rigid
parts of the boiler supports or of the build-
ing, for the purpose of preventing the vibra-

transmitted to the superheater. The

‘ons transmitted from. the steam main, be- '
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safety valves on fittings 82 will'he sol al the [ of tubes and are then directed upward and

wmaximum steam pressure desived. Should
other safety valves be required, they will be
placed in divect communication with the
drums of the separate elements and e sef af
a pressure, say, 10 Ihs, higher thau the valves
at 31 The purpose of this is to maintain
a continwous flow of sipam through the
stperheater; should the flow of stewm (o the
main outlet be suddenly cnt off.  This will
prevent the overheating and the possible de-
struction of the superheater. Suxiliary
feeds are also shown by o direet councetion
from the feed supply 9 to the lower drum
which is normally closed Ly the valve 35, or,
through the pipe 37 aud valve 30 from an in.
dependent source and divected to the lower
head 60 throngh the valve 58 or the lower
drum S through the valve 39 or to the header
6" of the upper boiler, through the yalve 40,
thus supplying an independent auxilinvy
feed to cach boiler element.  These auxiltary

Aeed connections ave not an essendial element

of the present invention. .
The superposed arvangement of e boilers
upon a given floor space with a grate surface
at the base practically eqnal to said floor
area and with a combustion chamber envel-
oping the boilers is like that shown in my
tormer patent referved (o with the exceplion
of the arrangement of the baflles that direct
the products of combustion fron the furnace
chamber {o the exit. In the present ar ange-
ment the hot gases ave directed from ihe
Turnace chamber across the high ends of he
water tubes of botli boilers where the civen-
lating water is hotiest and o rapid genera-
tion of steam oceurs. The gases {hen Pass
downward and recross the respective groups

t

recross the cooler ends of the tubes to the
exily the course of the gases through the sey-
eral passes formed by the partitions, as

i shown, Deing indicated by the arvows in

At 1 of the drawing.
[ the nse of the present invention the re-
lative avemngement of (Le boilers may be

{different so Jone us one of u series is located
Lt a higher elgyation.

IFor example, the in-
vention amay’ be readily applied to Doilers
foeared npon floors one above the other, and
fired independently as is usual in Inrge
power houses,

I elaim as my invention:

L In a steam generating plant compris-
ing a series of superposed boilers each pro-
vided with steam and water drums, a weir
inside of the steam drum of the upper boiler,
having a free opening to the outlet connec-
tion, the said weir placed at the required
watey devel, all for the purposes deseribed,

2. 1n a stewn generating plant compris-
ing a series of superposed bollers, each pro-
vided with steamr and water druns, a weir
placed in the steam driom of the upper boiler
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al an upper position, a weir placed at u rela- .

tively lower position, the two weirs being
connected to a water downeower, the upper
one by a free opening and the lower one by
1 vadved connection, said water downcomer
having ifs termination in the steam space of
the dram of the lower boiler,

70

In testimony whereof 1 aflix my signature

in presence of two witnesses.
MINOTT W. SEWALL.
Witnesses:
Avcusre G, Prgrr,
1L S, CmsxNocek, Jr.



