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UNITED STATES PATENT OFFICE.

DONALD BARNS MORISON OF HARTLEPOOL, ENGLAND '

WATER CIRCULATING FEEDING AND DISCHARGING APPARATUS FOR STEAM-BOILERS. .

SPEGIFIGATION formmg' vart of Letters Patent No 523, 915 dated J uly 31 1894
| Apphcﬂtlﬂn filed December 4, 1893 Serial No. 492,685, (No model.) Patented in England July 30, 1392 No. 13,923 ;in Germanj'

August 19, 1892, No. 67,392 ;

in Belglum September 5, 1892, No, 101,231; in Norway September 5, 1892, No. 2,887; in

.~ France September 12, 1892, No, 224,279 ; in Sweden September 24, 1892, No. 4,662 In Ita,ly Novemhar 15, 1892, No, 32,909,

and in Austria-Hungary August 12, 1893, No, 34,233,

To all whom zt MY CONCErw: |
‘Be it known that I, DONALD BARNS MORI-

SON, a subject of the Queen of Great Br1tam;_

and Ireland, residing at Hartlepool in the

county of Durham, En gland, have invented

Improvementsin Water Clrculatm g, Feeding,

and Discharging Apparatus for Steam-Bmlers |

(for which I have obtained Letters Patent in

Great Britain, No. 13,923 dated J uly 30, 1892; .

in Germany, No. 67 392 dated Auwust 19

1892; in France, No. 224 279, dated Sey tem-q
ber 12 1892; in Belgmm No. 101 ,231, dated

September 5 1892; in Norway, No. 2,887,

dated Se tember 5, 1892; in Swedén, No.

4,552, dated Sep tember 24,71892; in. Italy, No.
32 909 dated November 15 1892 and in Aus-
, NO. 34,233, dated August 12,

tion.
My invention has for obJeets to cause

rapid circulation of water in and discharge

~ of waterfrom a steam boiler or steam boﬂers

- by means of apparatus located outside the

30

35

40

45

boiler or boilers, and to prevent the water
within the said boiler or boilers from being
withdrawn below a predetermined level. For

this purpose in boiler water circulating ap-

paratus in which water from the boﬂer 1S
mixed with the feed water on its passage

from the feed pump to the boilers in order to |
- obtain rapid circulation, or the circulation of

a maximum quantity of water, I arrange be-
tween the discharge valve on the feed pump
and the feed eheck valve on the boiler, an
air vessel which is connected to the Water
space in the boiler through a non-return valve
so that on the pressure in the air vessel fall-
ing below the pressure in the boiler or boilers,

there will be an inflow of water from the-

boiler or boilers to the air vessel.  The dis-
charge from the boiler may be caused to en-

ter the top of the air vessel so that a maxi-

mum quantity of water will flow into it by
reason of a minimum of resistance, but the

dlscharge may also flow into the water space |
of the air vessel orinto the feed pipe in con-

nection with the air vessel, without departing
from the spirit of the 1nvent10n.

el .

| with the before described appamtus, if, from

any cause, the pressurein one boiler isin ex-
cess of that in the other or others, then it is
possible for water to pass through the circu-
lating apparatus from the bmler of higher

50

pressure to the boiler or boilers of lower 53

pressure, with the consequent danger that the
water may-fall-below the heatmg surfa,ces or

below a safe limit in the boiler in which the
higher pressure obtains. In order to avoid
this possible danger when working with the
before described circulating apparatus, or

6o

when circulating water by a donkey pump,

as when raising steam, or by any other form

of circulating or discharge apparatusin which
this danfrer exists, I employ the following
means: —-Instectd of withdrawing the Wa,ter

water space at or near the boiler bottom, I

‘withdraw it through a pipe that is so ar-

ranged within or w1th0ut the boiler that its
open lower end terminatesin the water space
near the bottom of the boiler'while its upper
open end terminates at a point above the

through a pipe connected dlrectly with the

normal waterlevel, that is to sayin the steam -

space of the boﬂer, so that both ends of the
pipe being in free communication with the
top and bottom of the boiler, the pressure in
the pipe will be equal to that in the boiler
and the water level in the pipe will be the
same as that in the boiler. The outletof this
pipe is located at or about the lowest safe
level of water in the boiler and it is placed
in communication with the air vessel of the

feed pump, or it may be connected directly

with the feed pipe, or to the donkey pump.

75
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I do not confine myself to the use of the -

above described pipe, which I term a safety
pipe, in combination with the water circulat-

ing apparatus, as thelatter may be used with-

out such safety plpe

When thesafety pipe is arranﬂ'ed ll]SIde the
boiler, it is preferably construeted in the fol-
lowmcr manner:—QOn the inside of the boiler
and ineQmmunication with the outlet pipe is
arranged a tubular junction piece the upper
open end of which is connected to a pipe ter-
minating in the steam space of the boiler,

When two or ‘more boﬂers are provlded while to its lower end is attaehed an open
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~outlet from the junction piece
eirenlating yalve. |

............
T L T T TR T R B |

pipe which terminates in the lower part or |
water space of the boiler, and which also pro-
jeets upward inside the body piece to the
lowest safe working level of the water in the
boiler. - The connection to the outlet or dis-
charge pipe is or may be at the lower end of
the junection piece, but below the level of the
internal projecting pipe which terminates at

"When it is required to circulate or dis- ;

charge water from two or more levels in the.
hoiler Iarrange on theside of the boilershell,
a cock having at its lower part twobranches
to whieh are attached two pipes terminating:
at different levels in the lower part of the
boiler. Theupper branch of the cock is con-
nected to the lowerend of the junction pilece.

It will he obvious that thisarrangement will , .
| action will take place, with the result that

permit of the sedimentbeing blown eut from .
the bottom of the boeiler when required, a |

adjoining the

In the form of circulating ‘apparatus in
whichithe discharge water from the boiler.en-

ters the water space of the air vessel, provis-

ion may advantageously be made for extract-
ing oil or ether impurities from the feed wa-

ter, as in this case the mixing of the two

fluids at different temperatures will cause a

violent.disturbance in the air vessel with the |

- result that the oil.or other impurities will ‘be

35

.40

~ pipe therein. Figs. 3 and 4 show respect-
ively in sectional elevation and plan, an air;

45

gaid vessel. Figs.7and 8 are sectional views
of .a ecock suchashereinbefore referred to, ar-.

for use with safety pipes arranged inside the |
boiler.

55

- arranged between the discharge valve b of a

6o
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suitably arranged scum cock.

to my invention applied to an engine and
boiler, thelatter being shown partly insection.

of an airwvessel in-which the discharge water |

“d and fged check valve d* on the boiler e.:

spage of the boiler through a valve f, pipe g

driven to the .surface of the water from
1 the boilers. o

whence 'they cean be discharged through a

suitable blow-off valve being arranged at the:
In the accempanying drawings, ffigure 1

shows in side elevation apparatus according

Fig.2 is.an end elevation partly in section, of

a boiler showing an arrangement of safety .

vessel in which the discharge water from the |
boiler is delivered into the air space of such
vessel. TFigs.5.and6 are corresponding views |

from the boiler enters the water space of the

ranged on the side of the boiler. Figs. 9 to.
12inclusive are detail views of junetion pieces

Figs. 1 and 2 are drawn to a smaller
scale than the remaining figures. |
Referring to Figs. 1and 2, a isanair vessel |

single acting feed pump ¢ and the feed pipe
This air vessel ¢ i8 connected to the water:
and non-return valve Ai. The non-return:

valve J, as will be seen more clearly in Fig.:
2, is in communication with a tubular junec-

523,915

which is connected the open pipe I terminat-
ing in the steam space of the boiler, and the

pipem which projectsupward insidethe june-

tion piece to the safe level n n, and is con-

nected at its lower end to a cock or valve o.

To this cock o there are connected the open
pipes p and ¢ which terminate at different
levels in the lower partof the boiler. A blow

- the safe working level. | off valve r is arranged in the valve case con-

taining the circulating valve h, a pipe s lead-

| ing from this blow-off valve to any desired

water will be forced into the feed pipe d,and

{ the pressure in the air vessel ¢ will rige con-

siderably above the pressure in the boiler,

‘and on the upward or suction stroke of the

pump, the cheek valve d* will.elose and a re-

{ the pressure of the air in the air vessel will,

7C

15

| outlet. With thisarrangement, on thedown-
ward or foreing :stroke of the feed pump ¢,

8o

for a brief period, fall te such an extent that

water will flow from the beiler inte the air

| vessel, or into thefeed pipe in elose proximity

thereto, -as the case may be.

Only one boiler is shown in the .drawings

_.buzt it is to be understood that when two .or
more are used, each is provided:witha cheek

go

valve d* non-return valve h, safety pipe % !

m with eock o and pipes p, ¢.and blow-eff

valve 7.these parts being eonnected with the

feed pipe.d and discharge pipe g, by branch

pipes d’ and ¢’ respectiviely so that the air

vessel .a.and feed

The arrangement shown in Figs. 1-and 218

| specially suitable for use in cases where:two

from the bottom of each boiler throngh the

| pipe p therein, cock o, pipe m and from the
| inside of the junction piece % through the
valve h to the corresponding pipes g ¢ and
| thenee to the airvessela. Withthearrange-
ment described it will be seen that underno

circumstances can the level of the water in-

| dicated by the line »’ be redueed below the

lowest safe level n, n. -

When it is required te blow .off any sedi-
ment or other foreign matfer fromthe bottom
of the boiler, the branch .of the cock 0 In

communication with the pipe p is closed and

that communicating with pipe g opened. The

circulating valve % is also shut and the blow

off cock r opened sothat the sediment mixed
with water will then be discharged through

1 the said valvesr. __ -
- With the construction .of air vessel a shown

in Figs. 3 and 4 the discharge from the beiler

enters the top.of thisvessel throughthevalve
f and disecharge pipe f’, and after mixing

with the feed water in the lower partthereof,
is delivered to the boiler or boilers through
theopening d? which isin communication with
the feed pipe d or d d’ as the case may be.
In the construction of air vessel shown in

tion pieee % arranged inside the boiler and to* IFigs. and 6 the discharge water from the

pump are common to all

5

I00

| or more boilers are employed, water flowing
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through the valve f and pipe f’.
~arrangement as this may adventaweously be |

off valve 7.

523,915

boiler enters the Wa.ter spaee of the air vessel

used in connection with means for extracting
oil or other impurities from the feed water.
For this purpose the air vessel is ﬁtted with
a seum cock ¢ and gage glass w.

The mixing of the two llqulde at different

temperatures causes a violent disturbance in
the air vessel with the result that the oil, im-
purities or other matter in the water WIH be
driven to the surface of the water and can
thence be expelled through the scum cock .

Iigs. 7 and 8 show the construetlon of the
ceck 0 which is attached to the inside of the
boiler e. Thl% coek is prowded with two

‘branches 0" and o’ which are placed in com-
munication with the lower part of the boiler

by the pipes pand gas already described, and

with a branch o® which is placed in commu- |

nication with - the junction piece % by the
pipe m.

The ]unetlon piece % which may be con-

strueted with an upw ardly projecting inter-
nal pipe m as shown in Figs. 9 and 10 is pro-
vided with a branch %’ for attachment to the

pipe [ (Fig.2) that is in communication with
thesteam space of the boiler and with a flange

k2that is attached to the shell of the boiler so
as tobein communication with the valve case
containing the circulating valve . and blow-

~ the said JIJIIGtIOl] piece is connected the up-
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Fig. 2
' Fln' 11 shows a modified construction of
-Junctmn plece in which the position of the

per end of the pipe m. Orthis pipe may ex-
tend into the said junction piece as shewn in

branch k?is arranged nearer to the top thereof
than in Figs. 9 and 10 so as to suit varying
reqmrements and another branch /% is pro-
vided for blowing out any sediment which
might aecumulate in the bottom of the Sald

,]unctmn piece.
Fig. 12 shows a further modification in

which the j Junection pieceis made much shorter

than in the previous arrangements in order

to adapt it to special eppllcatmns

"What I elaim is—

1. Watercirculating, feedmn' and discharg- |

ing apparatus for a steam boiler comprising

a smgle acting water feeding device, a feed
pipe with check- valve connectmn' the deliv-

ery of said device with said bmler an air ves-

sel in communication with the delwel youtlet
of said water feeding device,and a water dis-

charge pipe connecting the water space of

-sald boiler with said delivery passage and
provided with a non-return valve substan- |

tialiy as herein described.
2. Water circulating, feeding and dlschaa Q-

ing apparatus for a steam beller com pI‘lSII]D' a

smﬂ'le acting feeding device, a feed pipe with
cheek Valve connecting the delivery of said

Such an

l

To the lower end or branch %? of |

L

|

mumcatmn Wlth the dehvery outlet of said
water feeding device, and a water discharge

pipe conneetmcr the waterspace of said boiler

with the 1nter10r of said air vessel and pro-
vided with a non- retum valve substantlally
as herein described. |

3. Water euculatmﬂ‘ apparatus for steem
boilers eomprlsmn' & water circulating device
and a safety pipe for each boiler, each safety
pipe having its upper and lower ends in com-
mumeatlon respectively with the steam space

and lower water space of said boiler and.1its

discharge outlet arranged at a suitable pre-
determined point below the mormal water
level in said boiler and connected with said

‘eirculating apparatus substantially as herein

described fer the purpose 8peclﬁed

70
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4. Water circulating, feeding and dlscherg-

ing apparatus for a steam boiler, comprlsme' a
single acting feed water pump, a feed pipe

mth check-velve connecting the delivery of

‘said pump with said boiler, an air vessel and

a discharge pipe in connection with said de-
livery, a safety pipe connected at its upper

and lower ends respectively with the steam
‘and water spaces of said boiler and having its

discharge outlet arranged at a predetermined
dlstanee below the normal water level in seld

boiler and connected with said discharge pipe

substantially as herein deserlbed for the pur-

pose specified. -
5. Water circulating and dlschargmﬂ' appa-
ratus for a steam bmler comprising a feed

pump having its delwery in connection with

the boiler tnroun*h a check-valve, a discharge

pipe, a safety pipe having its upper end in
communication with the steam space of said

9o

25

IQQ

' .plpe connected Wlth sald delivery, a blow-off

boiler,its lower end connected with two lower
- pipes terminating at different levels in the

05

lower part of said boiler, and its outlet ar-
ranged at a predetermined distance below the

norma,l water level, a valve eontrollmg the
communication between sald pipes and the

lower end of said safety pipe, ahd Gischarge
and blow-off valves controlling the communi-
cation between said outlet and sald discharge

and blow-off pipes respectively substanuelly

as herein described.
6. In water circulating apparatus forsteam

IIO_

115 -

boilers, the combination with a single acting

water feeding device having its delivery in

connection With a boiler through & pipe pro-

vided with a check-valve, of an air-vessel ar-

ranged between said delivery and check-

valve, a discharge pipe connecting the water
space of said boiler with the water space of

‘said air vessel and provided with a non-re-

I20

turn valve, and a scum cock connected with

sald air vessel substantially as herem de-
scribed for the purpose specified. o

7. In water circulating apparatus foi steam

boilers the combmetlon with the discharge
and blow-off pipes of each boiler, and the wa-

635 dewce mth sald boiler, an air vessel in com- ter circulating pump end dehvery pipes, of a

125
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~.safety pipe arranged within .each boiler and | name. to th1s specification in :the _presenee of 1o
; -,cmé:npmemgz the Junctmn pieee & with autlet /4 E two, ﬂubscmbmﬂ' mtnesses -
and pipes ! m pipes p and g ‘with cock o’ ar-;
| rangedpas described, and disecharge.and blow-} : DONALD b AI’NS MQRI&'@N
5 off walves.h and r controllmg the communi-: - ‘Witnesses:
T, HARRY TILLY,

cation between said outlet %z’ and said d15-1 '-
charge and blow off pipes respectlvely sub- Notary Pfublzc, West Haa*tlepoal
- L. T NEWBEGIN,

i ~stantially as herein desecribed.
C’as'heen West Harﬂepool

In testimony Whereof 1 have signed my
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