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To all whom it may concern:
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- Be it known that I, JAMES GARDNER CAL-
VERT, engineer, a subJect of the Queen of
Great Blltaln re51d1ng at 19 Kyrkogatan,
(zothenburg, in~th_e_ Kingdom of Sweden, have
invented a certain new and useful Improve-
ment in Fuel-Economizers or Feed-Water
Heaters, applicable, also, to tubulous steam-
boilers, of which the followmtr is a Speelﬁca,-
tion.

- 'This Invention relates more especmlly to
that kind of fuel economizer or feed water

- heater which consists of a number of vertical

or more or less inclined pipes or tubes ar-
ranged in series or.sections, the upper ends
of the pipes forming each section being con-
nected to a j anction box in communication
with the feed pipe leading to the boiler; and

~ the lower ends of the pipes forming each sec-

20
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tion being connected to a junction box in

communication with the feed water inlet pipe
and with the blow off pipe; but theinvention
is also more or less applicable to tubulous
steam boilers.

In fuel economizers or feed water heaters
of the above mentioned kind as usually eon-
structed, the feed water entering throughthe
feed pipe is intended to be broken up into as
many separate currents as there are separate
sections of pipesortubesin the economizer or

~ heater,and eachsuchcurrentisintended torise
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stralcrht through the particular section of
pipes or tubes to which it happens to be di-
rected and then to go straight to the feed
pipe leading to the bmler, but it is obvious
that if the feed water were torced to pass
through all the sections of pipes or tubes in
succession, commencing with the section near-
est the chlmney and finishing with the sec-
tion nearest the furnace, the efficiency ot the

apparatus would be very much increased ; but

heretofore thishas not been found practlcable

because of the unavoidable presence of the |

blow-off pipe which, being connected with all
the sections, enables the feed water to short
cireuit, so to speak, more or less directly to
the outlet pipe.

The object of my invention is to prowde

suitable and efficient means whereby the cir-
culation of the water successively through all

the sections of the apparatus is made certa,m

‘ notmthstandmg the presence of the blow off

| pipe. For this purpose Iemploy a back press-

| ure valve or obturator between the lower
Junction box of each section of the heating

pipes or tubes and the blow off pipe that is
to say preferably a back pressure valve or ob-

turator for each separate section of sach

pipes, but in some cases arrangements may
be made whereby one back-pressure valve or

obturator may be made toservetor two, three

or more of such sections. These back-press-
ure valves or obturatorsenable metoarrange

the economizer or heater in such a way as to

insure the passage of the feed water success-
ively through all the sections of the heating
pipes, and- T alsosometimes employ instead of
the back-pressure valves or obturators, or in
combination therewith an injector or ejector
arrangement which serves the same purpose
as the back pressure valves or obturators or

assists their action.

In the drawings Figure 1 is an elevatlon

of an economizer or feed water heater con-
| structed in accordance with my invention,

and placed in the flue between the furnace
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and the chimney. Fig. 2 is a transversesec-

tional elevation, and Flﬂ' 3 a sectional plan

Figs. 4, o a,nd 6 are similar views
Fi

of same.
of a modified arrangement of same.

_ r] . g, 8o
71s a transverse section of the blow-off pipe

of an economizer or feod water heator suchas

| is illustrated in Figs. 1 to 6 inclusive, showing
one of the back pressure valves above re-

ferred to. Figs. 8,9 and 10 are respectively

fransverse, Ionmtudmal and horizontal sec-

tions of pa,rt of euch a blow-off pipe with the

said valves applied in a somewhat different

manner. Figs.11and 12 arerespectively lon-
gitudinal and transverse sections of parts of

Such a blow-off pipe with another Kkind of
Figs. 13 and 14 are

respectively a longitudinal section and front

valve applied thereto.

elevation of a,nother form of back pressure
valve combined with an injector arrange-
ment. Figs. 15 and 16 are respectively a,lon-
ﬂltudlnel section and front elevation of an-
other kind of back pressure valve also com-
bined with an injector arrangement. Fig. 17
is a section taken on line X X of Fig. 15 and

go.
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Fig.18 is an elevation of the flap Velve shown

in seetlon in Fig. 15. Fig. 19 is a longitudi-

nal section of a form of injector applicable

more especially to the feed water inlet into
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the first section of economizer pipes or tubes

but it may also be used at the inlets of any of
the other sections.
Similar letters of reference relate to like

5 parts in all the figures of the drawings.

o
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The aforesaid back pressure valves may be
construeted in any suitable way that will al-
low the water and sludge to flow freely from
each section of heating pipes to the blow-off
pipe, when the main blow-off cock or valve 1s
opened, but will, when such blow off cock or

valve is closed, prevent the water flowing
back from the blow-off pipe to any of the said |

sections of heating pipes.. A serviceable and
cheap valve for the purpose may consist of a
hollow ball A (see Fig. 7) of glass, metal
(such as iron, copper, tin, aluminium, or al-
loy, for example) or other suitable material,
ora solid ball of some suitablelightsubstance,
floating upward against a valve seat B let into
the pipe junection C between each section of
heating pipes and the blow-off pipe D. The

ball A may be guided intoits place by suitable

gnides Ewhich, when the main blow-off cock or
valveisopened,allowtheballtodropautomati-
cally a sufficient distance to permit of a free
flow.of water and any deposit from the sec-
tions of heating pipes to the blow-off pipe D
the ball A naturally floating up to its seat as
soon as the blow-off cock or valve is elosed.
In the arrangement shown in Figs. 8, 9 and

10 the blow-off pipe D is shown of oblong sec-

tion with cylindrical enlargements D’ where
the ball valves A occur. These cylindrical
enlargements D’ form guides for the ball

“valves A, and the seats B’ for the latter may

be formed at the lower ends of the pipe junc-
tions C asshown. In this case the ball valves

- A are inserted through holes at the lower

40
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ends of the cylindrical enlargements D’ and
rest, when allowed to fall by the opening of

the blow-off cock, on supports F formed on

the cross bars F’/ by which the plugs G, which
close the aforesaid holes, are held in place
through the medium of the bolts and nuts H.

Instead of a floating ball, any other suitable
kind of valve kept to its seat by the pressure
of a spring or by gravity or otherwise may

be: employed such as the ball A’ for example
shown in Fig. 13 which being heavier than
water tends to roll by gravity down to 1ts seat

B’ on theside ribs B*when the blow-off cock
is shut, or a simple flap valve A* closing

 against its seat B* may be used as shown in
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Figs. 15 and 18. Or the blow-off pipe D may

be. shut off more or less completely from the

seetions of heating pipes by means of an ob-
 turating pipe A”™ (see Figs. 11 and 12) con-
tained within and running the whole length

6o .
junetion branches C from the sections of

of . that part of the blow off pipe D where the

heating pipes are situated. = This internal

pipe A* is open at the end next the blow-off.

cock and fits more or less accurately into the
blow-off pipe D and has holes A* formed in

518,019

turned round at pleasurein the blow-off pipe
by means for example of a spindle A®° con-
nected toit atoneend and passing out through
a stuffing box A® on one end of the blow-off
pipe D. By this means the internal pipe A*

cide with the junction branches C of thesec-
tions of heating pipes when it is desired to
blow-off, and with the said holes away from
such junctions when 1t is desired to close the
connections between the blow-off pipe and
the sections of heating pipes. _

In some cases 1t may be desirable and prac-
ticable to so fit the aforesaid internal pipe in

the blow-off pipe as to entirely prevent the -

passage of the feed water along the blow-off
pipe when the internal pipe is turned with
its holes away from the junctions, but in most
cases it will be sufficient to fit the said inter-
nal pipe somewhatloosely in the blow-off pipe,
the passage-way for the feed water to pass
along the blow-off pipe being so reduced by
the presence of the internal pipe that the
quantity of water that can pass between the
external surface of the internal pipe and the
internal surface of the blow off pipe is not
sufficient tocause any materialinconvenience
or loss of efficiency in the apparatus.
The employment of the above described
back-pressure valves or obturating pipe en-

‘ables me to arrange the economizer or heater

as shown in Kigs. 1 to 6 inclusive in such a
way as to insure the passage of the feed water
stecessively  through all the sections of the
heating pipes, the said feed water preferably
going in at the end Y nearest the chimney
and coming out at the end Z nearest the fur-
nace (see Figs. 1, 3,4 and 6) whereby the hot-
test gases meet the hottest water, and the
coldest gases meet the coldest water, and to
effect this, instead of conneecting all the lower
junction boxes with the inlet feed pipe, and
all the upper junction boxes with the outlet
feed pipe, as heretofore practiced, I connect
the upper junction box 1’ (see Figs. 1, 2 and
3) of the first section of heating pipes J’ by
a connecting pipe K’ with the lower junection
box L of the second section, the upper june-
tion box I? of the second section J? by a con-
necting pipe K* with the lower junction box
L° of the third section J® and so on through-
out the apparatus. The feed water inlet pipe
M is connected to the lower junction box L’
of the first section J’ and the feed water out-
let pipe N to the upper junection box I8 of the
last section J8 By this arrangement the feed
water enters the first lower junection box 1.,

is forced to ascend tbrough the first section

of heating pipes J’ into the upper junection
box I’, then down the connecting pipe K’ to
thelower junction box L?of the second section,
up the pipes of the second section J?into the

upper junction box I?% then down the connect-

ing pipe K* to the lower junction box L8 of
the third section, up the pipes of the third

it corresponding with the aforesaid junction | section J°and so on throughout the apparatus

.....
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can be turned so that the holes A* in it coin-
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‘branches C. 1t 15 adapted so that it ean be until it at last leaves by the feed outlet pipeN

.....
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at the upper junction box I8 of the last sec- y the back pressure valves A in the blow-off

tion. Thus the water is heated and allowed

to rise slowly in every section of pipes J’ to

J® and is rapidly passed down through the

connecting pipes K’to K7to the bottom of the

next section. .
The connecting pipes K’ to K® may be

~placed inside the flue P or preferably outside
- the fiue same as shown in the drawings, as

IQ

that arrangement offers greater facilities for
repairs and inspectionthan that in which the
pipes are placed inside the flue.

In the arrangement above described and
shown in Figs. 1, 2 and 3 I prefer to connect
each of the pipes K’ K? &e., to its corre-
sponding lower junction box by a bend as

~shown to a larger scale at K* in Figs. 13 and

2C

~and the tendency for the water to flow to the.

15, the outlet end of such bend being prefer-

ably contracted as shown toimpart consider-

able velocity to the issuing water, the con-
nection of the said lower junction box with

the blow off pipe being effected by means of
" a bend or passage D”** of opposite curvature
or direction.

- By this arrangement the water
flowing down the pipe K’ is caused to enter
the lower junction box at considerable veloc-
ity in a direction away from the blow off pipe,

“blow off pipe, even when the back pressure

3C

- of water issuing from the bend K*.

35
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valve 1s not present, is wholly .or partially
prevented by the ejector-like action of the jet

arrangement may therefore be  employed

whether the back pressure valves are used or

not. The continunous flow of the feed water

through each section of heating pipes in sue-

cession may also be effected by the arrange-
ment shown in FKigs. 4,5 and 6 in which I

“connect the feed water inlet pipe M say to the

upper junction box I’ of the first section J’
of heating pipes, the lower junction box L/

- of that section with the lower junction box

50

L? of the second section J’,the upper junction
box I of the second section with the upper

junction box I’ of the third section J?, the |
lower junetion box L2 of the third with the

lower junction box L*of the fourth section J4
and so on, and finally the feed water outlet

N with the upper junction box I8 of the last

section of pipes J° By this arrangement the

feed water is foreced to ascend in one section

of pipes and to descend in the next; alter-
nately ascending and descending throughout

- the whole of the sections of pipes composing

55
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the apparatus. f _ ‘
The connection of theupper junction boxes

in pairs and of the lower junction boxes in
the same way may be effected by plain U
bends but in thedrawingsI haveshown them
connected by pipes Q and R respectively pro-
vided with branches corresponding to the
junction boxes to be connected together but

each pairof branchesseparated from thenext

pair by diaphragms Q" R’ cast in the said
pipes Q and R respectively. Fig. 4 shows

This

‘from the down

pipe D applied each to a branch from the

connection of twosections, whereby one valve

18 made to serve for two sections of pipes as
above mentioned. .

- Whichever of the two above described ar-
rangements is emploved, the beforementioned
back pressure or non-return valves or obtu-
rating pipe or injector-like arrangements, as

| the case may be, prevent more or less the
| passage of the feed waterby way of the blow-

3
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off pipe instead of through the heating pipes

and force it to pass successively through all
the sections of heating pipes. | _.
- Fig. 19 shows an injector arrangement

‘which may be used for the connection be-

tween the pipes K’ K? &ec., and the respective
lower junction boxes 1.2 L3 &e., but is more
particularly intended to be used at the feed-
water inlet to the first lower junction box I
for the purpose of inducing firstly, a strong

current of feed water through the first section

of heating pipes to assist the circulation and
secondly to draw from the blow off pipe any
heated water that may find its'way from any

of the other sections into it, thus preventing

such water from finding its way to the section
nearest the outlet to the boiler and when de-
sired this apparatus may be arranged to draw
a certain amount of hot water from the sec-
tions through the back pressure valves and

to return it along with the feed to the first

80
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section when it is desired to raise the tem-

perature of the feed water before it comes in

contact with any of the pipes of the econo-

mizer. In-this arrangement of injector, K*
is the passage leading to the lower junetion

IC6

box, D** the passage leading from the blow-

oif pipe, and K™” a contracted nozzle which
directs the feed water, or the return water
pipe K’ K? &c., as the case
may be, through the throat K*into the lower
Junction box, inducing, as before stated, a

103

current of heated water through the passage -

D** from the blow-off pipe to mix with the
feed waterasabovedeseribed. Inthiscase also

the back pressure valve between the junetion

box and the blow-off pipe may be omitted.
I claim—

- 1. In a fuel 'econom'izer, feed water heater

or tubulous boiler, the sections conneected to-
gether to permit the feed water to flow from
one section to the other in succession, a blow

off pipe common to all the sections, and the

back pressure valves between the sections
and the blow off pipe, arranged to cut off said

sections from the blow off pipe and to allow

passage of water successively through all the
sections, one after the other substantially as
desceribed. - -

2. In a fuel economizer, feed water heater
or tubulous boiler, the water heating sections,
the return pipe, the junction box connected
thereto, the blow off pipe and the injector de-
vice to direct the return water into the said

1IC

'iig
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~ junction pipe and away from the blow off pipe

1O
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25
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consisting of the curved or bent passage lead-

- ing from the return pipe to the junction box
" and the passage connecting with the blow oft |

pipe curving or bending in the opposite di-
rection, substantially as desembed

3. In combination, in a fuel economizer,
feed water heater or tubulous boiler the two

or more sections of heating pipes, the inlet for

the feed water, the blow off pipe common to

~all the sections and the back pressure valve

between the sections and the blow off plpe,
substantially as deseribed.
4, In a fuel economizer, feed water heater

or tubulous boiler the combination of an in-

jector device with the return pipe, blow-off
pipe and lower junction box or boxes of one

or more sections of heating pipes or tubes the
sections of heating pipes or tubes communi-

cating with each other to allow the water to

circulatesuccessively through all the said see-
“tions substantially as described, and for the

purpose specified.

5. In a fuel economizer, feed water heater
or tubulous boiler, in- whlch the several sec-
tions of heating pipes or tubes communicat-
“ing with each othe1 as to allow the water to

cir enlate successively through all the sections
of such pipes or tubes the combination of an

injector device consisting of a bend or curved

passage connecting the 1etmn pipe toits cor-

- responding junction box and a bend or curved

35

passage of opposite curvature or direction
connecting the said junction box tothe blow-
off pipe, with a back pressure valve interposed

|

|
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between the lower junction box and the blow-
off pipe, substantially as descr ibed, and for

‘the purposes specified.

6. In combination, in a fuel economizer,
feed water heater or tubulous boiler the two
or more sections of heating pipes, the inlet for

the feed water, the blow off pipe, common to

the sections, and the injectors between the
sections and the blow off pipe, substantmlly
as described. |

7. In combination in a fuel economizer,
feed water heateror tubulous boiler, the heat-
ing sections, the upper and lower boxes, the

'eonnectlons between said boxes consisting of

the
mon to all the sections and the back

pipes K’ to K7 the blow off pipe D com-

8. In combination, in a. fuel economizer,
feed water heater or tubulous boiler the sec-
tions communicating with each other to per-

‘mit the feed water to flow successwely from
| one to the other, the blow off pipe and the in-
‘jection devices between the blow off pipe and

the sections comprising the bent passage and

the nozzle located therein, substantially as de-
seribed.

In witness whereof I have hereunto set my
ha,nd in presence of two witnesses.
JAMES GARDNER (,ALVERI‘
Witnesses:
EMIL. HOLMGREN,
5 Lorensbergsgatan, Gothenbwg
Z. H. CARLSSON, -
Ostra, Hamingatan, 42, Gothenburg.

| pressure
valves between the lower junction boxes and
the blow off pipe, substantially as described.
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