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- To all whom it may concern:

B

- . fieation.

19

~ferred construction there are combined, in |
a single setting, a. heat storage drum, an
automatically regulated: feed water heater
having tubes in circuit ‘with the storage
drums, a steam generator having tubes and

15

city of Philadelphia, county
phia, and State of Pennsylvania, have in-

~Vented certain Improvements in Steam-

Boilers, of which the.following is a speci-

This invention is a steam boiler having a

thermal storage system comprising a stor-
age chamber connected with a feed water -

heater and a steam generator. ¥u its pre-

4 drum in circuit with the storage drum,

.20

‘and a steam superheater having tubes and

a drum . connected with the generator.

Water is circulated through the feed water

~heater and discharged nto the upper part

of the thermal storage drum in such man--

-ner as to-condense steam discharged in the

upper part- of the drum from the supers

-heater. The water is thus heated to the

30
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boiling point, and is carried from the bot-

tom of the storage drum to the generator,

the steam -penerated thereby Dbeing passed

through the superheater and ecollected in

- the superheat storage drum, whence it is

- passed to the thermal storage diums. or
- drawn_off as desired. o

- The nature and characteristic features of

my 1nvention. will more fully appear by.
reference to the following deseription .and

thereof, of - whichi—

L

the accompunying drawings in ilhistration

Tig. 2 1s a-front elevation of the same with

parts shown in section; Fig. 3
cview and I'tg. 4 1s a sectional side view of-
automatic feed water regulating mechanism.

45

15 a4 plan

~ Referring to the drawings, the pipes 1 and

‘2, under ¢ontrol of the valves 3 and 4. lend

50

to the tubces 5, through which the feed water

1s circulated -and thence carried by pipes 6 {o
“pipesTin the upper partsof the storage drums
8, the, drums being connected by the pipes.
~9and 9° The pipes 7 have therein the aper:

- -tures 10 by which water is discharged up-

0O

wardly 1 small streams or spray, to avoird

hammer_and to effect the rapid absorption

o_f he"ut from steam.” I1pes 12 lead from thé_ |

8 through the

Higure 1 represeuts a scctional elevation
of a boiler embodying the improvements:

gl

_ .y topof the generator drums 11 to the tops of
Be 1t known that I, Joux C. Parxex, a
- citizen of the United States, residing in the
of Philadel-

the storage drums 8; being restricted to pre-

vent a material flow and having the fune-

tion of equalizing the pressure when 3]
superheater 1s used, and otherwise havine

Jlarger size to convey a sufficient amount of
~steam from the driuns 11 to the drums 8 to
“heat the water when a supérheater is not
“used. S | o

Hot water flows from the storage drums

14, to the generator drums 11 connected
by the pipes 35 and 35 A downflow pipe

15 leads from the storage drum 8 to the .
-economizer. 9. to provide a water eireunit

comprising the storage drums and the feed

water tubes. " The iilet to the pipe 13 1s at

a higher-level than the inlet to the pipe £

so that the former shall not drain the stor-
age drums and prevent circulation through 75
the feed water coils. S S

“The admission of the feed water may be

matically, by the valve 4 operated by a nsual

form of pressure regulator 4%.. To operate

the pressure regulator, a pipe 16 comneets it

with the tops of drums 8, the pipe being con-
(roHed by the haud valve 17 and the auto-
matie valve [s-within the derum. The valve-

IS s carried by a lever 19 fulérumed on a

bearing 20 and carrymmg a flogt 21, which |
normally elevates-the valve and closes the

pipe 16, When: the water in the drums 8

rises so aseto Iift-the float 21, the valve ‘18
talls and steam pressure through the - pipe
16 causes the regulator 4” 1o close the valve

pipe-13, controlled by a valve -

60

65

controlled manually, by the valve 3, 0r auto-

35

o)

4 aud cut off the flow to the economizer or

feed water coils 5, A whistle 16" relieves the
~pressure i the pipe 16 and permits the valve
valve 18 has closed the

¢ to open when the
outlet from the pipe.

- The feed. water shouyld be regulated in ac-
cordance with the fluctuations of the loads.

When the load is light the storage drum

should be filling up and when the load is
heavy the feed water should be shut off and.
the water level in the generator maintained

100

by. hot water from the storage drums. ‘With

- light loads this results in heating water by

means ot livesteam and heavy loads can be

105 -

carried with a less number of boilers using -

hot feed water.

nartly be required. - In other words there

_ This leads to economy
through the saving in the number of banked
fires for the extra boilers which would ordi-

110
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=

would be a higher boiler rating with hght-

loads and lower boiler rating with heavy

loads. - | |
- To regulate the introduction of cold feed

water in accordance with the fluctuations |
of the load, I preferably use the method

illustrated by the apparatus shown in Figs.
3 and 4. Here the feed water pipe 1 is con-
nected . with the feed water main 22, by
branch pipes 23, 24, and 25 controlicd by the
respective regulators 26, 27 and 28. These

regulators are set to open at differe:t pres-

15

. 81. When the pressure is below 150 pounds,

sures (say 26 at 150 pounds, 27 at 152 nounds
and 28 at 154 pounds) communicated from

the pipe 1 by the respective pipes 2¢, 30 and

~ the feed is shut off entirely from the storage
drums. This does not affect the feed to the

20

boilers, however, unless the storage drums
are allowed te get empty, which may happen

--without danger if the attendant has raised

the water line in the hoilers to the highest.

29

30

. ~botler proper.

permissible point during light loads so that
he can use the water volume between the
highest and lowest permissible points in the
. “When the low water 1s
reached the- regulators must of course be
opened: and water supplied to the storage
drums.:. . R

The damper 32.1s connected with and op-

- erated by a usual regulator apparatus 33

39

~ boiler power. the pressure runs up to say 150

controlled by the boiler pressure through a
- pipe 33’. The damper regulator must be
set higher. than the water regulator, say at-

156 pounds. As a result of the surplus

- and opens the regulator 26. This condenses

40

some of the steam and if the load 1s suflicient
stops the rising pressure without assistance
from the damper. If the attendant finds

~ that his storage druis ave not filling rapidly
~enough to be ready for the heavy loads, he

puts on another boiler or adjusts the draft.

. The pressure again rises and at 152 pounds

45

opens the regulator 27 which condenses more

~steam and thus regulates the pressure. This

50

“operation can be repeated with any number

of regulators, When the operator finds that
his tanks ave filling too rapidly he cuts out &
boiler or cuts down the dratt, the pressure

falls, and one of the feed regulators shuts

off. - The pressure is thus maintained with

- 55

less boilers and the tanks do not fili so rap-
idly: It will thus be seen that it will be a

comparatively easy matter for the attend-

ant, knowing his daily load conditions, to

 regulate to a nicety his time for ﬁlli{lg and
- emptying his thermal storage tanks. -

60

While this system aims prunanly at heat-
ing a store of feed water for heavy londs by

the. condensation of the surplus stegm of

~ light loads, it will' conduce t¢ econonmy to

65

save as much as possible of the heat from the

gases on their way to the stack. - It is there-
fore desirable to connect feed tubes o the

-storage firums in the ‘p;ai.tﬂ of the _héa_’tgri gases

and pass the feed water through them to

absorb as much heat as possible and ‘thus

condense the smallest practicable amount of

steam for any given quantity of hot feed.. ’

| 70
In the construction shown, 1 have com-

bined the generator, economizer, thermal

storage drums, and superheater 1n the same

setting with a view to obtaining the highest
practicable efficiéncy, economy of construc-

75

tion and compactness, the several elements

being placed 1n the proper relation to each

other and to the heating gases to effect the -

efficient, economical and most complete ab-
sorption of the heat that is practicable.
The thermal sterage drums 8:are placed
in the top of the boiler setting in the path
of the furnace gases as they escape to the

flue 34 and beneath them are placed the

steam generator drums 11. The generator

tubes 36, connected with the water space of

the generator drums by the pipes 37 and

| with the steam-space of the same by the

pipes 38, are in the lower part of the furnace
where they are subject to the higher heat-
ing action of the furnace gases; and in the
lower temperature region, between the gen-

80
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erator drums and tubes, are placed the feed:

water tubes 5. In the hottest part of the

furnace are placed the superheater tubes 39,

95

connected with the steam space of the gen- =

erator drums by the pipe 40 and .discharg-

‘ing by the pipe 41 into the superheated

steam drum 4%. The drum 42 is disposed
between the drums 8 and 11, in'the path of
the escaping gases, and 1s connected with

the tops of the drums 8 by the pipes 42* and
49b controlled by the non-return valve 42¢..
Within the tops of the drums 8 aré the .
shields 82, through and within which super-

heated steam is discharged by the pipes 42%

100

105

The spaces Dbetween the drums and these
shields contain saturated steam by which the -

tops of the drums as well as the shields are
protected against the otherwise injurious
heating effect of the superheated steam upon

110

the metal. Steam 1s taken from the drum

42 by the main 43. .

IExtending along the bottoms of the d'rums? o
115

8 are the hoods 44, which cover the blow

pipes 45, by which mud deposited .1n the

drums can be drawn under the edges of the
hood and removed, and 1n a similar manner

any mud deposited therein can be removed..
' - - 120

- Having described my invention, I claim:—-

from the drums 11 by pipes 46.

. ' X .

1. In a steam botler, a generator, a super- -

heater connected with said generator and
stipplied with steam therefrom, a thermal

and means for conveying water from said
chamber to said generator.

o
2. In a steam boiler, a thermal - storage

stovage ehamber connected with said super- 129
- heater and supplied with steam therefrom,

‘means for supplving water to said chamber

130
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- livering water to said

15

" gaid storage chamber, and means for de-

20

m

30

.35

40
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“collecting

‘said generator.

feed water tubes, a storage drum
- water is delivered by sald tubes, a generator
‘having a drum from which steam 18 deliv-

drum to said generator drum, superheater

Jelivering water within said storage cham-

943,452

chamber, a superheater having a chamber |
connected with

and discharging into sad
storage chamber, a generator connected with
and supplying steam to said: superheater,
and means for supplying water to sald stor-
age chamber. o

3 In a steam

boiler, a generator having a
chamber, a storage chamber,a
passage from said collecting chamber to said
storage chamber; a feed water heater (le-
storage chamber, and
means for delivering water from said stor- -
age chamber to said generator.-

4, In a steam boiler, an economizer,
storage chamber to which water is delivered
by said economizer, a generator having a
chamber from which steam is delivered to

- conduit, and means whereby

livering water from said storage chamber to
said ‘generator. .

5 In a steam boiler, an economizer, 2
storage chamber to which water 1s delivered
by said economizer, a generator having a
chamber connected with said storage cham-
ber, means for delivering water from sald

storage chaniber to said generator, and a

superheater to which steam 1s delivered from

]

6. In a boiler, in a single setting, feed
water tubes, a thermal storage drum to
which water is delivered from said tubes, a
generator comprising tubes and a drum con-
nected therewith, a conduit leading from |
said generator drum to said storage drum,
and ‘2 conduit for delivering water from
said storage drum to said generator drum.

7 In a stéam boiler, in a single setting,
to which

ered to said storage drum, a conduit by
which water is delivered from sald storage
bihes to which steam 1s delivered from sald
generator drum, and a superheat storage.
drum to which steam is delivered from satd
siiperheater tubes. )

Q& In a steam boiler, a thermal storage
chamber, a pipe with apertures therein tor

: . . %
ber, an economizer with which said pipe 18

connected, a generator having a steam ¢Ol-
lecting chamber, and a pipe connecting said
collecting chamber with said storage cham-
ber." - |
9 Tn a steam boiler, a thermal storage
chamber, a pipe with apertures therein for
delivering water in the upper part of sald |

] s
g water

3

storage chamber, a generator having a steam
collecting chamber, a pipe leading from the
fop of said collecting chanber to the top of
said storage chamber, and a pipe tor deliver-
ing water from said storage chamber to said

~ collecting chamber.

10. In a steam boiler, a steam generator, a
thermal storage drum connected therewith,
a1 conduit for delivering water fo sald druni.
mechanisny comprising @ pressure regulator
for controlling the flow throngh said con-
duit. a‘conduit leading trom saul regulator
to said dram,.a valve for controlling saud
the . rise ot
water in satd drum operates qald valve.

11. In a steam boiler, a generator having
a collecting chamber, a storage chamber, a
conduit leading from the upper part of said
collecting chamber to the upper part of saud
storage chamber, a conduit leading from the
lower part of said storage chamber to sald
collecting chamber, a conduit for delivering
water to said storage chamber, mechanism
operated by pressure for controlling the flow
through said last named conduit, a conduit
for conveying pressure from said storage
chamber to said mechanism, a valve which
automatically closes said last named comn-
duit, and means whereby the rise of water in
said storage chamber opens said valve.

12 In a steam boiler, a generator, a ther-
mal storage chamber connected with said
generator, a feed water” heater connected
with said storage chamber, a conduit by
which water is supplied to said heatet, an
a plurality of devices ope ated by vdrious
pressures for regulating the rate of delivery
of water to saud heater. |

19 In a steam boiler, a thermal storage
system comprising a chamber, means for de-
livering steam to «nid chamber. means for
Jelivering water to said chamber, and pres-
sure regulated valve mechanism for auto-

Cmatieally regulating the delivery of water

to satd chamber. - §
14, In a steam hotler, a drum having a
Jvield in the top thercof, means tor itroduc-

ntrodueing steam into sad 2drumn beneath
satd shield. -

In testimony whereof I have hereunto sel

my name, this 13th dav of March, 1907, 1
ilie presence of the stubseribing witnesses.

JOITIN (. ILUHU“]H.
Witnesses: )

Roperr Jayes arney,
Jas., G Dexsyy Jree
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it said drum, and- means tor

110
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