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To all wham it may concern:

Be it known that 1, DrRUITT HALPIN a cm-

zen of England, 1*esid1nn' at 17 Victoria 5treet
Westmlnstel London Enﬂland have mvent-
ed a certain new and useful Thel mal Storage
Apparatus for Steam- Bmlers of whleh the fol-
lowing is a specification.

In the specification to my Pdtents No.

20,203 of 1891 and No. 363 of 1892 I described

a method of and apparatus for effecting ther-

mal storage in connection withsteam- boﬂers,_

- the main featule of whlch consisted in eauis-

L5

20

‘ing any excess of power generated in the
boiler beyond that which was required for
consumpmon for the time being to be. stored
in the form of steam and hot water in a sep-
arate chamber or reservoir, so as to be sub-
‘sequently available when a greater amount
-of duty was requxed to be per formed by the

boiler.
My pzesent 1n\«ent10n conswts in an im-

proved construction of apparatus for carry-

ing out the method of operating above re-
ferred to, whereby on the one hand a consid-
erable mmphﬁcatwn and more compact ar-
rangement of the apparatus is effected,while

- on the other hand the use of a check valve

o

35

in the pipe connecting the water-space of
the boiler with that of the thermal storage-

reservoir and consequently also a forcmg:
device for conveying the water from the lat- |

ter to the former are dispensed with.  The

further advantage is also obtained by the

new construction that all the pipes or tubu-
lar conduits employed therein are so ar-

ranged as to be subject to equal internal
and external pressures,thus practlcall y avoid-
ing all strain thereon.
the said improved constr nction whereby the

‘The main features of

above-mentioned ad vantagesareobtained are
as follows: Iarrange the thermal storage-res-

ervoir as closely as practicable to and elther

~ 1mmediately over or to one side of the top of

T

the boiler.

From the steam-space of the boiler
a pipe or tubular conduit of large sectional
area extends up into the stmaﬂe-resewou

to near the top thereof, so tha,t the steam
passes freely from the b01ler into the reser-
voir through this pipe, thus maintaining the

same pressme in both The feed water is in-

-11:1130 the water- -Space ol the bmlel
per end of this pipeis more or less closed by

trodueed by suitable forcmo' appmatus into

‘the upper part of the stora,ffe-reservou where
|1t becomes heated to nefw]y the same tem- .
perature as the water in the boiler, and the.

solid matter suspended or dissolved in such

-water becomes deposited in the bottom of
| thereservoir,whenceit canbe easily removed,

55

as  no 1ncrustaﬂmn is formed, the stomﬂ'e-

reservoir not being heated externally

At& -

smtable height above the bottom of the stor- 6o

age-tank is arranged a water- supply pipe for

'conveblnu‘ the water from the storage-tank
This pipe is led throucrh the .

to . the boiler.

side of the before-mentioned steam-pipe of

large size and passes down inside the same
The up-

means of a throttling plug or valve for regu-..

Jating the quantlt) of water passing from
This

the 5t0raga reservoir into the boiler.
plug or valve and its seat are preferably ar-

ranged close to one end of the storage-reser- '

voir, in which is formed an opening closed .

‘by a- bonnet,through which access can be o
75
The valve and -~
its seat may be arranged in a box or cham- |

fra,med to the valve from time to time for
cleamne‘ it of any deposw

ber pro;]ectmﬂ‘ from the end of the reservoir,

50 as to be more readily accessible, such box |

having a. passage through which the water

from the reservoir passes to the valve-open- -
The arrangement might also be such

ing.
that not only the valve, but also its seat and
the pipe leading therefrom to the pipe that
passes down into the bmler can be removed

for cleaning.

When ::1,pp1ymOr Lhe a,bme descnbed (3011-
struction to the boiler of a locomotive-en-
gine, the. before-mentioned steam-pipe of
large area connecting the steam-spaces of the

bmler and storage -reservoir is preferably

30 |

90

made to take the place of the ordinary steam-
dome, the steam-supply pipe to the cylmders e

beinﬂ led up within such pipe, so as to take
the steam from the uppel part thereof.

95
On the accompanying drawings is'shown -

by way of example thé ELppllC&'[lOIl of my
above-desceribed invention to.various forms -

i of steam-boilers combined with thermal stor-
- | . . 100
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- fected.. Furthermore, as the steam-pressure

50

55
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-ever, be supported on the boiler in any other.
suitable manner. The feed-water for the |

o

Figure 1 shows a longitudinal section, and
Fig. 2 a cross-section, of a locomotive-boiler
and reservoir. S

The boiler a is connected to the thermal
storage-reservoir b by means of a pipe or tu-
bular condnit d, of comparatively large sec-
tional area, which connects the steam-space
of the boiler freely with the steam-space of
the reservoir, so that the same steam-pres-

sure 1s always maintained in both vessels. |

The lower end of the pipe d is here shown
formed as a separate strong ring, serving as
a support for the reservoir. This may, ho-

boiler is introduced into the upper part of
the storage-reservoir through a pipe ¢, the
feed-water, which may be either previously
heated or not, being forced in by an injector
or pump in the usual way. By means of the
steam. the feed-water is heated up to near the
temperature of that in the boiler before it is
let down into the latter, this being effected
by a pipee ¢, of which the part e is arranged

at a sufficient height above the bottom of the |
isceutoff. The waterinthelatter will then be

storage-reservoir to be clear of the deposit
from the feed-water therein and is more or
less closed at one end by an adjustable plug
or valve f, while the other end passes through
or is fixed against a lateral hole in the large

pipe d, to which is also attached the other
part e’ of the feed-pipe, situated within the:

pipe d and leading down to below the water- |

space of the boiler. From this arrangement

it will be seen that the pipe e ¢/, as also the I

pipe d, are subject to equal external and in-

ternal pressures and are consequently liable
‘to no strain; also, that the only external pipe.
connection between the boiler and storage-

reservolr is that of the pipe d, and that con-.
sequently a saving of external joints is. ef-

will under all circumstances be the same in
the boiler and storage-reservoir the water

flowing from the latterinto the formerthrough’| :
ing steam-pipe d is arranged in an inclined.

the pipe e e’ will never be subjected to a
greater head of pressure than that due to the

distance between the water-levels in the two

vessels. As there is with this arrangement
no heavy check-valve to be raised in pipe ¢,
the said head of pressure will suffice to cause
the requisite flow of water into the boiler.
The throttling plug or valve f for regulating

this supply is preferably arranged at or near |

the end of the storage-reservoir, as shown. in

vertical section and sectional plans at Figs.

5.and 6, in order that access may be readily
gained to the valve and its seat for clearing
them of any deposit that may possibly accu-
mulate there. The valve and its seat might |
also be arranged in a box or chamber pro-
jecting from the end of the reservoir in order
still further to facilitate the access thereto,
such: box being provided with a passage
through which the water from the reservoir
passes to the valve-opening. The arrange-
ment might be such that not only the valve,

1

il
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| but also its seat and the pipe e, could be with-

drawn for cleansing purposes, the end of the
‘pipe being in that case merely made to fit
into the hole of the pipe d. |

An essential feature of the above-deseribed
construction is that the large steam-pipe d
at the same time serves the purpose of the
ordinary steam -dome of a locomotive, the
steam-supply pipe to the cylinders being led

up it, as shown at g, so as totake steam from

‘the upper part thereof. o

- The above-described locomotive with im-
proved thermal storage apparatus will oper-
ate as follows: When the locomotive is run-
ning on a level road or on a downgrade, the
feed-water is supplied in the ordinary way
through pipe cinto the thermal storage-reser-

70

75

30

voir b, where it becomes heated to a consid- 8s

erable degree by the steam from the boiler a,
a corresponding quantity of the hot water be-

ing allowed to pass through the throttle-valve
‘into the boiler.

When the engine is required
to develop an increased amount of power, as
when going up anincline, the supply of feed-
water through pipe ¢ to the storage-reservoir

raised practically to the same temperature as
‘that of the water in the boiler, and in being
fed into the latter through pipe e ¢’ at this
‘high temperature it will cause a correspond-

‘ingly greater development of steam at a-high
' temperature to take place. . _

~ Figs. 3and 4show, respectively, aside view,
partly in section, and an end view of a: sta-
tionary Lancashire boiler combined with a

ing to my presentinvention,in which the stor-

‘age-reservoir is arranged immediately over

the boiler, as with the locomotive. In Figs.

lar boiler, in which the storage-reservoir is
‘placed to.one side of the boiler, so:as to leave
the top of this free for the usual fittings, the

thermal storage-reservoir constructed accord-

7 and § are shown the same views of a simi-

Q0

95

100
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.storage-reservoir being supported  independ-

ently of the boiler, while the large connect-

position. Figs. 9 and. 10 show, respectively,
‘a vertical section and a cross-section of a ma-

rine boiler with its thermal storage-reservoir

‘arranged immediately over the top thereof.
In all these arrangements: the parts-are sub-
‘stantially the same as-described with refer-
ence to Figs. 1 and 2, and they are marked
with the correspouding letters of reference, d
being in all cases the boilery b, the thermal
storage -reservoir; d, the connecting steam-
tube, of comparatively large  sectional area,

‘through which passes the pipe e ¢’ for sup-

plying the boiler with water from the reser-

voir, and ¢ the pipe for supplying the feed-
‘water to the reservoir.

. T'he mode of operat-
ing with the apparatus-is also the same as
‘with the locomotive~=that is to say, when the
boiler has to perform a normal amount of

duty feed-water is admitted to the storage-

reservoir and a corresponding quantity, regu-
lated by the throttle-valve f, is allowed to

1§

120

123
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pass thénce into the boiler. Wheu a greater

~development of poweris required, the supp]y

of feed-water through pipe ¢ is cut off and
the boiler is fed with hwh]y—heated watm

from the storage-reservoir.

~ derstood that exeept in those cases where the

10

pipe d takes the place of the steam-dome it
need only be of such a size that while allow-

~ ing the passage of the water- -supply pipe e e’
through it it shall at the same time allow of
the free passage of the steam from. the boiler.

to the Storaﬂ'e-reservmr

Having thus described the nature of thlS"
- 1HV611131011 and the best means I know of car-

rying the same into practical effect, I claim-—

20

- storage- reseerreontrolled by aplugorvalve
'passmﬂ' through the side of said steam-pipe
and down within the same into the water-

-space of the boiler for supplying the latter

with a regulated quantity of water from the
~ storage-reservoir, said steam-pipe being of |
~ sufficient transvelse sectional area to allow

1. In a combined steam-boiler and thermal

storage apparatus, a steam-pipe or tubular
condmt extending from the steam-space of

‘the boiler up throuﬂ‘h the storage-reservoir

to the steam-space thereof so as to maintain
the same steam-pressure in the boiler and the

‘reservoir, means for supplying the storage-

reservoir with feed-water, and a pipe in the

~ of the passage of said water-supply pipe

35

through, while at the same time aﬂfordmﬂ' free .

- passage f01 the steam from the boiler to the

storage-reservoir, substantially as described,
2. In a combined steam-boiler and thermal

storage apparatus, a steam-pipe or tubular |

Although I ha,ve in all cases Spoken of the |
'eonnectmﬂ' steam-pipe d as being of com-
| paratlvely large sectional area, it is to be un--

nesses

| conduit extendmﬂ‘ from the steam S];)ace of

40

the boiler up throuwh the storage-reservoir

to the steam-space thereof so as to maintain

the same steam-pressure in the boiler and the -

reservoir, means for supplying the storage-

reservoir "with feed-water and a pipe in the

of a boiler from which steam is taken to sup-

Pply the engines substantlally as described.
9. T'he combination of a steam-boiler such
as a, a thermal storage-reservoir such as b, a.
pipe such as d e‘ttendmo* from the steam-;---ﬁ, ;
‘space of the boiler up throucrh the storage-
reservoir into the steam-space thereof so as - -
66 .
to the storage-reservoir a pipe ¢ for supply-
1ing the stomfre -reservoir with feed-water,a =
pipe.e ¢ sﬂ:uated above the bottom of the_

65,;
same into the boiler, for supplying the latter PR

to allow free passage of steam from the boiler

storage-reservoir and passing through the-
side of the steam-pipe d and down 1ns1de the

wilh water from the storage-reservoir, and a -

‘valve or plug fto the pipe e ¢ for rewulatmﬂ‘
such supply of water to the bcﬁler substan- -
tially as described. |

In testimony Whex eof I have heleunto set

45 .
‘storage-reservoir controlled by aplugorvalve -
passing through the side of said steam-pipe
‘and down wmhm the same into the water-
space of the boiler for supplying the latter -
‘with a regulated quantity of water from the
‘storage- reservmr, said steam-pipe being made

1o serve 1n lieu of the ordmary steam dome -

55

my haud in p1esem,e of t\m SHbSCl‘lblnﬂ‘ Wlt- :

Wltnesses | | .
. GERALD. L. SMITH R
WA.LTER J. SKERTEN, PR
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