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Cii" 7, OF BOSTOW

zen of tm ”nito”
7, in ih eountiy «
have invented (H{(Llﬂ new

remernts in Fuel-Feono-
(‘(a nere 1;»7 uC(‘i‘U‘f’ the follow-
wach description
of ihe m’remw s su,r‘h 8% \\ﬂi enable others

\Jdﬂeu in the art to which it appertains to
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maks and use the same.

in tuu economizers as heretofore con-
structed. the vertical cirveulation tubes or
pipes are connected ab one o both ends by

means of hollow he
being mwected‘a
tmnlt mmm

4

ders, each vertical tube
headers by water
whmi is not only

mmiete 15~
the
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of the sol sections to the Wﬂ*wce where the

div

econcinizer 1s o be ingtalled. In mtmlhm»
the seomomizer the heavy sections inust ¢ be
handled which adds considerably to the

difficidiy and expense of msmllatum

To avoid the necessity of d% sembling the
sections of the econcmizer st the factory and
the trouble and expense incident to shipping
and handling he ot-up sections, and ulso
fo provide economizer of simple con-
struction .\hi/b can be )'m‘mfﬂc‘mru’i and
installed move ¢ mp ¢ and easily than econ-
. which have heretofore been devised,
i Feature of the present invention contem-
plates » gonstruction in which the cirenia-
tion tnbes ave supported by headers or tibe
supporters without being iointed theveto

N
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{
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and in which the tubes are cu;mn(‘i‘ed by
“couplin Hy o istructing the econo-
mizer in anner the parts can be made
more easily 1 ""wziﬂx than has herelo-
fore been p vgsible nnd they can be shipped
to the wpinces of installation and there
' mpduv (XH‘W("IHU}LJ "Thisg feature of the pres-
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ent invention broadly considered contem-

plates any suitable form of circalation

tubes, tube sy muneh, and coupling pipes.
]

In the preferved form of the !luvontmn. how-

ever, ine circulation wl-ee consist o —U—

shaped pipes arranged vertically and sup-
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“ported ab their upper ends by horlzont-ﬂlv
au‘anfred tube supporters. The circulation
tubes are preferably arranged in rows cross-
wise 01 th economizer, as is usual in this
ciass of devices, and the tubes in each row
are preferably connected by the coupling
111})(3.) in series so that the tubes and coupling
pipes form a continuous passage for the
water from one end of a row of tubes to the
other. Also preferably the rows of tubes
of the economizer are connected in series so
that a continuous passage for the water is
formed from one end of the economizer to
zhr* other,

in audmon to the features of inv entlon
bave referred to, the present invention con- .
sists in certaln devices and arrangements of -

narts hereinafter described and clauned the
au*'*mfa,g »s of which will be obvious to those
hifled in the art from the following de-
rintion.
The several features of the present inwen- -
tion will 1ﬂ clearly underctoéd from an in-
spection of the accompanying drawings in
whicl— )

Figure 1 is a view in end elevation.partly
in section of a fuel economizer embodying
the same in its preferred form. Fig. 2
is a plan view, w vith one of the couplmg
pipes removed, of the circulation tubes, tube
supporters und coupling pipes of the econo-
Fig.3isas sectional plan view of the
parts illus frated in Fig. 2, a portion of said
view being on a plane passing through the
center of the tube supporters and the re-
mainder of the view being on a plane pass-
Tg. 4
].: a detail vertical sectional view taken on

a plane passing through three of the tube
supporter and throuorh one of the vertical
circulating tubes and I‘w 5 is a detail sec-
tional phn view of the parts illustrated in
Tig. 4 taken on a plane passing through the

“nter of the tube supporters.

The economizer illustrated in the draw-
ings is provided with vertical c1rcuht10n
tubes 1, with horizontal tube supporters 2
and with coupling pipes 3 connecting the
vertical tubes so that the tubes and couphno
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water.
tion tubes consist of —U_— shaped cast iron
pipes provided with flanges 4 at their upper
ends which extend over the tube supporters
as best illustrated in Figs. 2 and 4. " At its
upper end cach vertical tube is provided
with a bevel joint seat as indicated at 5 in
Fig. 4 and the coupling pipes 3 are provided
at their ends with corresponding bevel joint
seats to engage the joint seats of the vertical
tubes. A metal to metal joint is thus form-
ed which does ndt require any packing. The
coupling pipes are preferably of cast iron and
are —U— shaped as illustrated. At their

these flanges as well as the flanges at the
upper ‘ends of the vertical tubes are perfor-
ated to receive clamping bolts 7 by means. of
which the coupling pipes and vertical tubes

v are firmly secured together.

The manner in which the vertical tubes
are connected by the coupling pipes so as to
form a cuntinuous passage for the water
from one end of the economizer to the other
will be readily apparent from an inspection
of Fig. 2 in which it will be seen thut the
tubes of cach row are connected in series
and that the rows are also connected in series.
The water enters and leaves the .economizer
through couplings 8 connected to the end
tube in the first and last rows as indicated in
Fig. 2. These couplings consist of short
Vertical pipes provided with joint seats and

“flanges similar to those on’ the coupling
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pipes 3. . .

To permit an air blast to be applied to the
vertical circulation tubes so as to clean the
soot therefrom, each tube supporter 2 ig
provided with an air passage 9, extending
its entire length, and with air outlets 10,
opening toward the outer sides of the tubes,
as best illustrated in Fig. 4. Tb cause the

-air issuing from the outlets 10 to pass down--

along the vertical tubes the tube

wardly
provided with laterally ex-

supporters are

- tending brackets 11 which surround the

+tubes as illustrated in Figs. 3 and 5, and the

tubes "are held . centrally in the openings

- Torped by these brackets by the lower ends
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-cast' in the upper
- porters.
- pletely
“brackets. 11

ends Hf the brackets.
- that the top of the
~with cement as usual
'so that the air issuing from the outlsts 10

of the bolts 7 which are received in recesses
3 surfaces of the tube sup-

To permit the air to pass com-
around the circulation tubes the
are provided with grooves 12
extending from the outlets 10 nearly to the
It will be understood
econamizer is covered
in this class of devices

into. the -grooves 192 1s” compelled fo ‘pass
downwardly along the tubes through  the

‘openings between the tubes and the brack-

ets 11. ‘
Tt will be noted that spaces are left at the
unnher portion of the economizer between the

As illustrated the vertieal circula-

-supporters and

1,043,312

brackets 11, To close these spaces cover
plates 13 are provided which are held in
placexby projections from the underside of
the plates asindicated in Figs. 8 and 4. The
spaces between the tube supporters at the
ends of the rows of tubes may be covered
in-any suitable manner..

As indicated in Tig. 3:the vertical circu-
lating tubes pass down between the tube sup-
porters. In ordér to hold the tube support-
ers in position they are secured to one an-
other by bolts 14 passing through perforated
lugs formed on certain of the brackets 11.
In the form of economizer illustrated, the
vertical iubes of one row come opposite the
spaces between the vertical tubes of the next
row so that the gases passing through the
economizers are compelled. to follow a’'siny-
ous path, this arrangement of the tubes pro-
ducing what is known in the art as a stag-
gered tube economizer. . _

The air passages of the tube supporters 2
are connected in any suitable manner to
means for producing a blast of air. The
way in which these connections can be ar-
ranged will be obvious to those skilled in the

art and it hag therefore been considered un-

necessary to illustrate them in the drawings.

The nature and scope of the present 1m-
vention having been indicated and the pre-
ferred form of the invention having been
specifically described, what is claimed is~—

1. A fuel economizer having, in combina-
tion, circulation tubes consisting of a plu-
rality of series of —U— shaped pipes, a
plurality of tube supporters supporting said

series of pipes and coupling pipes connect--

ing the —U— shaped pipes. .

2. A fuel economizer having, in combina-
tion, a plurality of series of vertical circula-
tion tubes, a plurality of tube supporters
supporting the series of tubes and viupling
pipes connecting the tubes.

3. A fuel economizer having, in combina-
tion, a plurality of series of vertical circula-
tion tubes, a plurality of tibe supporters
supporting. the tubes, flanges at the upper
ends of the tubes extending ‘over the tube

' coupling pipes connecting
the tubes. ‘ ' :

4. A fuel economizer having, in combina-
tion, circulation tubes ‘consisting of a plu-
rality of series of —U— shaped pipes pro-
vided with bevel joint seats at their ends, a
plurality of tube supporters supporting the
tubes, and coupling pipes for the tubes pro-
vided at their' ends with bevel joint seats to
engage the joint seats.of the tubes,

5. A fuel economizer,

tiomn, circulation tubes consisting of a plu-

rality of series of U-shaped pipes, a plural-

ity of separate tube supporters extending
between and supporting said pipes, and cou-
pling pipes connecting the U-shaped pipes.

6. A fuel economizer, having, in combina-

70

75

.80

85

90 -

95

100

105

110

115

120

having, in combina-

125

13¢



1,048,312 . o

qlion, a plurality of series of vertical circu- In testimony whereot T affix my signature,
lation tubes, a plurality of separate tube | in presence of tiwo witnesses. .
supporters extending between and support- | - ERNEST B. FTREEMAN.
ing the tubes, flanges at the upper ends of |  ‘Witnesses:

5 the tubes extending over the tube support- . Avrrep H. Hirprers,
ers; and- coupling pipes connecting the tubes. C. E. Sxow. -



