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UNITED STATES

1,905,470

PATENT OFFICE

‘DAVID ‘S. JACOBUS, OF MON TCLATR, NEW JERSEY, ASSIGNOR TO THE ‘BABCOCK &
WILCOX COMPANY, OF BAYONNE, NEW JERSEY, A CORPORATION OF NEW JERSEY

‘ECONOMIZER

Application-filed ‘December 4, 1928, Serial No. 323,718. .Renewe’d.Ja‘nuary 1%, 1931,

"My invention more particularly relates to
an economizer having return bend tubes.

My invention will best be understood by
reference to the accompanying drawings, in
which Fig. 1 is a somewhat diagrammatic
view of an economizer embodying my inven-
tion with the casing-and supporting structure
therefor omitted; Fig. 2 is a fragmentary
end view of Fig. 1 taken at the left; Fig.
3 1s a sectional side view of a modified form
of an .economizer embodying my invention;
Fig. 4 is an end view taken along the line
4—4 of Fig. 3; Fig. 5 is a sectional view
taken along the line 5—5 of Fig. 8; Fig. 6
is a sectional side view of an economizer il-
lustrating a further modification of my in-
vention; I'ig. 7 is a sectional plan view faken
along the line 7—7 of Fig. 6; Fig. 8 is an end
view taken along the line 8—8 of T ig. 6, and
Fig. 9.is a sectional view taken along the-line
9—9 of Fig. 6. .

Like reference characters indicate like
parts throughout the drawings.

Referring first to Figs. 1 and 2, 10 and 11
are end walls of a flue which, in the embodi-
ment illustrated, extend vertically and in
which flue the gases flow upwardly. An
upper header 12 and a lower header 13 are
preferably ‘located at the. same end of the
economizer and both extend transversely of
‘the economizer.

Thetubes indicated generally at 14 are bent
at-their ends, and-are divided'into a plurality
of sections indicated generally at-15, 152,15,
15°-and 159 The'lower:tibes 151 of the up-
permost section 15 are connected to the upper
‘header 12'by bent:tubes 16 antl 17, the bends
being -of different heights as illustrated -at
the-left in Fig. 1, in-order to permit-the use
of a spanner wrench.in coupling:together-the
straight tubes:and the bent-ends.

Preferably, the major;portion of each of
‘the tubular elements iis:straight and .passes
through openings in.the awalls 10, 11 of the
flue, the ends. of the.tubes extending beyond
‘the walls as illustrated .in Fig. 1, and being
sprovided with flanges as at 14* and 14°-which
are coupled to flanges 14° and 147 formed on
the return bends, the two portions forming a
joint as at 18, The details of this joint are

“States Patent Office on or about the 11th

more fully illustrated and described in an -

application of James E. Trainer and Ivar L.
Langvand, which was filed in the "United
day
of January 1928, Serial No. 245,970, and as

‘the same constitutes no part of my present

Ainvention, T have not showz or described such
details. '

Tt will of course be understood that-con-
tinuous tubes of substantially uniform diam-
eter could be used instead
illustrated, and in the claims the word tubes
is intended to cover tubes of either charsc-
ter.

Water enters the inlet header 12 and flows
through the bent tubes 16 and 17 to the lower-
most row 151 of the upper section 15 from
which it flows through the short bend 14¢ at

‘the right-hand end as.viewed in Fig. 1, to'the

uppermost row of tubes 152, from which. it
flows through long bends 161 and 17 1, to the
lowermost row 151* of the next lower section

15%, and thus continues until it is discharged

from the upper row of tubes 1522 of the low-
ermost section 159 to the outlet header 13.
By the provision of the various sections,
with the water entering the lowermost row of
tubes of a given section and flowing to the
upper row thereof, the difficulty of water
hammer caused by.any steam which may be

generated in the economizer coming in con-

tact with the feed water is eliminated. It
will be noted that any steam that is formed
In a tube of a given row can flow upwardly
no further than the tube above with which

of the jointed tubes’
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it communicates. For .example, any steam

generated in.the tube 1514 can flow upwardly
only to the tube 152¢ and is not permitted,
therefore, to come into contact with cold
water that is being fed into the economizer,
and water hammer cannot be produced. -
In the embodiment of my invention illus-

trated in Figs. 1 and 2, it will be noted that

only a single upper and a single. lower head-

ery both preferably located at the same end of
‘the economizer, are provided.

In the embodiment of my invention illus-
trated in Figs. 3, 4, and 5, a pair of upper

‘headers 121 and 192, and a pair of lower

headers 131 and 132 are located at opposite
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ends of the economizer and extend trans-
versely thereof. In the embodiment here
illustrated, the water flows from the inlet
headers 121 and 192, through the bent tubes
16* and 16", to the lowermost row of tubes
151 of the uppermost section -indicated

generally at 15, the horizontal tubes
151 with which the bent tubes 16* and 16

-connect alternating transversely of the econ-

omizer. From the tubes 151°, the water
flows upwardly through the short bends, to
the uppermost row of tubes 151°, from which
it flows downwardly through the long bends
161= and 161%, to the lowermost row of the
next lower section, and thus continues until
it is discharged into the lower headers 131
and 132, , '

By providing upper and lower headers at
both ends of the economizer, the center to
center distances between the tubes entering
the headers is twice the center to center dis-
tance where all of the tubes enter a single
upper and a single lower header as shown in
Fig. 1. Furthermore, causing the water to
enter the alternate tubes of a given row at
opposite ends, results in a more even cooling
of the gases which are flowing over the tubes
than would be the case if all of the water en-
tered the tubes at the same end, and this in
turn tends to minimize or prevent altogether
the lamination or laning of the gases in their
flow over the economizer. Considering the
row of tubes 151*, for example, it will be
noted that at the left-hand end of these tubes,
comparatively cool water received from the
header 121 is flowing through the left-hand

- ends of alternate tubes of this row, whereas

40

water at a relatively high temperature is
flowing through the other tubes at the left-
hand end because of the fact that the water
has flowed through the tubes of this row and
been contacted by the gases passing there-

_over. The same is true at the right-hand end

45
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of the row, and of all of the lower rows. This
feature is particularly important where the
tubes are long, and where there would be
a considerable difference in temperature in
the flow of the water in a single tube across
the flue,

In the embodiment of my invention illus-

trated in Figs. 6, 7, 8, and 9, the tubes are

divided into two groups 22 and 23, the lower-

- most group 23 only having sections forming

55

pockets of the same character as described in
connection with Fig. 8. The water flows
from the upper headers 121 and 122 through

"bent tubes, to the uppermost row of tubes

of the upper group 22, from which it flows

“downwardly throngh U-tubes, to the next

60
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lower row, and thence continues downwardly
to the lowermost row 141 of the group 22
from which it is discharged through the
tubes 161* and- 161%, to the lowermost row

151 of the upper section 15, from which 1t

flows through the bent tubes to the upper

1,905,470

row of said section, and thence to the lower-
most row of the next lower section, the water
flowing upwardly in the individual sections
and downwardly from section to section, the
same as in the arrangement described in con-
nection with Fig. 3, until it is discharged into
the headers 131 and 132. Where the tubes
are long, as illustrated in Fig. 3, they are
preferably supported by intermediate trans-
verse members 20 connected at their ends to
fixed members 21.

The arrangement shown in Figs. 6 to 9,
inclusive, is particularly advantageous where
the gases are cooled down by the lower group
of tubes 23 of the economizer to a point that

would cause no steam to be formed above this
- group of tubes, and hence no steam can flow

upwardly through the upper group of tubes

99 to come in contact with the cold feed water..
" 85

Tclaim: . »

1. In an economizer, a gas flue in which
the gases flow upwardly, an upper and 2
lower header extending transversely. of said

flue, continuous tubular members connected .

at their ends to said headers and bent to ex-
tend back and forth across said flue, the tubes
located in the lowest portion of said econo-
mizer being divided into sections, the water
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flowing upwardly in individual sections and .

" downwardly from section to section, whereby

a series.of pockets are formed and any steam
formed in a given tube can rise no further
than the higher tube with which it directly
communicates. ,

9. In an economizer, a gas flue in which
the gases flow upwardly, an upper and a
lower header extending transversely of said
flue, continuous tubular members connected
at their ends to said headers and bent to ex-
tend back and forth across said flue, the
tubes located in the lowest portion of said
economizer being divided into sections, each
comprising two rows of tubes, the water
flowing upwardly  from the tubes of ‘the
lower row of a given section to the upper row
thercof and downwardly from the upper row
of a given section to the lower row of a next
lower section. :

3. In an economizer, a gas flue, an upper
and a lower header at.each end of the econo-
mizer extending transversely of said flue,
rows of tubes extending back and forth
across said flue, alternate tubes of one of the

upper rows being connected at one end to one

of the upper headers and at their other ends
to one of the lower headers, and the other
tubes being connected at one end to the other
upper and lower headers, the tubes located in

the lowest portion of said economizer being

divided into sections, the water flowing up-
wardly in individual sections and downward-
ly from section to section, whereby a series

of pockets are formed and any steam formed

in a given tube can rise no further than the
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higher tube with which it directly communi-
cates.

4. In an economizer, a gas flue in which
the gases flow upwardly, an upper and a
lower header extending transversely of said
flue, continuous tubular members, the major
portions of which extend horizontally, con-
nected at their ends to said headers and bent
to extend back and forth across said flue, the
tubes located in the lowest portion of said
economizer being divided into sections, the
water flowing upwardly in individual sec-
tions and downwardly from section to sec-
tion, whereby a series of pockets are formed
and any steam formed in a given tube can
rise no further than the higher tube with
which it directly communicates.

5. In an economizer, a gas flue in which
the gases flow upwardly, an upper and a
lower header extending transversely of said
flue, continuous tubular members connected
at their ends to said headers and bent to ex-
tend back and forth across said flue, the tubes
of said economizer being divided into sec-
tions, the water flowing upwardly in the
individual sections and downwardly from
section to section, whereby a series of pockets
are formed and any steam formed in a given
tube can rise no further than the higher tube
with which it directly communicates.

6. In an economizer, a gas flue, an upper
and a lower header at each end of the econo-
mizer extending transversely of said flue,
rows of tubes extending back and forth
across said flue, alternate tubes of one of the
upper rows being connected at one end to one
of the upper headers and at their other ends
to one of the lower headers, and the other
tubes being connected at one end to the other
upper and lower headers, the tubes of said
economizer being divided into sections, the
water flowing upwardly in the individual
sections and downwardly from section to sec-
tion, whereby a series of pockets are formed
and any steam formed in a given tube can
rise no further than the higher tube with
which it directly communicates.

7. In an economizer, a gas flue in which the
gases flow upwardly, an upper and a lower
header at one end of the economizer, tubes
connecting said headers and divided into
groups, the tubes of the upper group com-
municating with the upper header and being
bent at their ends and extending back and
forth across said flue, the water flowing down-
wardly from each row of tubes to the next
lower row, through the tubes of the upper
group, the tubes of the lower group being
divided into sections, the water flowing up-
wardly in a given section and downwardly
from section to section, whereby a series of
pockets are formed in the lower group of
tubes and any steam formed in a given tube
can ascend no further than the higher tube
with which it directly communicates, the wa-

ter flowing from the upper group to the lower.
8. In an economizer, a:gas flue, a pair. of

‘upper and a pair of lower-headers extending

crosswise of the flue at opposite ends thereot,
tubes bent at their ends and extending hor-
izontally back and forth in rows across:said
flue, said tubes being divided into two groups,
the water entering the uppermost row of
tubes of the upper group and flowing down-
wardly from row to row through-the tubes of
said group, the tubes of the lower group be-
ing divided into sections, the water from the
upper. group entering. the lowermost row of
tubes of the upper section of thelower group
and flowing upwardly therefrom to-an:upper

row of tubes of that section and from thence
to the lower row of tubes of the next lower

section, whereby a series of pockets are
Tormed in the lower group and any steam
formed in a given tube can ascend no further
than the higher tube with which it directly
communicates. '

9. An economizer comprising, in combina-
tion, opposite walls defining a passage for a
stream of heating gases, return bend tubes ex-
tending across the passage and through said
walls, an upper header supplying water to the
tubes for passage in separated streams to the
lower part of the economizer, a lower header
receiving the dicharge from the tubes, and
bends outside said walls connecting the tubes
into groups constituting economizer sections
each having an entirely downflow discharge,
the flow of one tube of one section to a suc-
ceeding tube of the same section being up-
ward to make that section a means for Iimit-
ing the flow of steam to the other parts. of
the economizer.

10. In an economizer, a gas flue for the
passage of heating gases, an economizer inlet
header adjacent the gas outlet zone of the
flue, an economizer outlet header adjacent
the gas inlet end of the flue, and groups of
tubes connecting the headers, some of said
tubes extending back and forth in successive
rows across the flue to conduct water in a
flow which is entirely counter to the gas flow
through a plurality of successive groups of
the tubes, the remaining tubes being so dis-
posed that they reverse the water flow to
form means for limiting the flow of steam
through the economizer.

11. In an economizer, a gas flue, an upper
and a lower header located at each end of the
economizer and extending transversely of the
flue, rows of tubes extending back and forth
across the fiue for conducting streams of wa-
ter across & stream of heating gases in the
flue, connections between similar ends of some
tubes of one of the upper rows, and one of
the upper headers, connections between the
other ends of the same tubes and a lower
header, and similar connections between the
remaining tubes and the remaining headers,
the said remaining tubes being offset from
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the first mentioned tubes, some of the tubes

near one end of the economizer constituting

a section in which there is a reversal of water

flow with respect to the water flow through-
5 out a substantial part of the economizer.

12. In an economizer, a gas flue for the
passage of heating gases, an economizer wa-
ter inlet adjacent the gas outlet zone of the
flue, an economizer water outlet adjacent the

i0 gas inlet end of the flue, groups of tubes con-
necting the water inlet and outlet, some of
said tubes extending back and forth in suc-
cessive rows across the flue to conduct water
in a flow which is counter to the gas flow
"15 through a plurality of successive groups of
- the tubes, and connections joining some of
the remaining tubes so that the water flow
therethrough is parallel with respect to heat-
. ing gas travel, the latter tubes and connec-
20 tions thereby forming means for limiting the
flow of steam through the economizer.

DAVID S. JACOBUS.
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