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To all whom it may concermn:

Be itknown that we, FRANCIS BLOSSOM and
JouN D. E. DUNCAN, citizens of the United
States, and residents of New York city; bor-
ough of Brooklyn, county of Kings, and State
of New York, havé invented certain new and

useful Improvementsin Economizer Systems,.

of which the followingis aspecification, taken
in connectlon with ‘uhe accompanying draw-
ings.

This - invention relates to a system of con-
necting - economizers such as are used for
heating the feed-water of boilers or for heat-
ing water for other uses by means of the flue-
gases from such boilers, and embodies a sys-
tem by which maximum efficiency is secured
under varying conditions of load on the boil-
ers. Under light and normalloads-all the hot

- gases from the boiler-furnaces may pass.sue-
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cessively through all the economizers, while
under heavy or overload conditions the gases

from one set of boiler-furnaces may.pass

through part of the economizers and then di-
rectly into the stack, while the gases-from
other boiler-furnaces pass through another
part of the economizers and then into the
stack. In thisway it will be seen that under
light loads all the furnace-gases pass through’
all the economizers in series, while under ex-

treme or overload. conditions the .furnace-

gases are only conducted through partof the
economizer beforereaching the stack, the sev-

eral parts of the economizer in this way being.

connected so as to form parallel passages for
the furnace-gases:

In the accompanying drawings, in whlch

the same reference character represents.simi=
lar parts in the several figures, Figure 1 shows
the economizer system in vertical section.
Fig. 2 shows a partial horizontal section of
the same.

In the particular embodlment of thisinven-
tion whichisindicated in'the drawings, A’ rep-

resents the economizer-housing,form ed ofany

suitable materialand communicating with the
stack connection A, by whichthefurnace-gases
are led to the sLack The division- pldt;e A?

+ is arranged parallel to the bottom. of the hous-
ing, so as toform a parallel flue ¢'; extending
throughout:part of the length of. the housmof
at the bottom of the same.:

50

. ,The econqmize‘rs,

.nection.

of which two groups or sections are shown, al-
though itisunderstood thatany numberof sec-
tions may beemployed and that these sections
may be of the same or different capacity, as
desired, are mounted in the usual way, the
economizer E being provided with a soot-
chamber A% of the usual construction. The
economizer-section E?is provided with a simi-
lar soot-chamber AS. - These economizer-sec-
tions are constructed in the usual mannerwell
known'inthis art, and therefore not deséribed
in detail. Itwill be noted by reference to Fig.
2 that the economizer E may be provided with
suitable hinged baffle-plates E',which serve to
direct the hot gases through different parts of
the economizer in the manner desired. The
economizer-section E2is provided with similar
baffle-plates B3, In the drawings the housing
is shown connected with a number of boil-
ers, the set of boilers B’ being connected by
boiler-flues B with thehousing,the boiler-flues
entering the housing directly above the divi-
sion-plate A2 as indicated. The boiler-flues
B?, which conduet the hot gases from the boil-
ers B2 to the housing, open into the same near
the right of Fig. 1 and substantially below
the economizer- secmon E?, with which they
codperate. - The cleanmfr-door A8is provided
in this end of the housing, and other clean-
ing-apertures may be constructed as desired
to allow the various parts of .the apparatus to
be cleaned as necessary. The vertical plate
A%isarranged at the end of the division-plate
A? to form: in connection with the adjacent
portion of the wall of the soot-chamber Ata

by-pass C. This by-pass is controlled by by-
passdamperD (shown asa multiple or shutter
damper,) althoufrh it is understood that any
other form of damper to properly control this
passage may be employed.  The parallel flue

(' is controlled by the parallel flue-damper

D’ at the end of the same near the stack con-

nary hinged construction.  The escape-pas-

.sage (?, by which gases pass from the econo-
mizer-section E into the stack connection, is

controlled by the escape-damper D% The cut-
off damper D3 sefves:to control the passage
C? as desired. The throat-damper D*is lo-
cated adjacent.the economizer-section:E? in
the throat C* and serves.to-control the: pas-

This damper is shown of the ordi--
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sage of gases throngh this part of the appa-
ratus. As indicated in Fig. 1, the chamber
or passage between the two soot-chambers
and ecovomizer-sections is divided (as indi-

cated in that figure) into two passages C° and

C% by the partition-damper D’ and the cham-
ber-damper D¢, which together make a cen-
tral partition from the end of the division-
plate to the upper wall A7 of the housing.

It is of course understood that instead of
the particular construction of dampers indi-
cated in the drawings any other desired form
may be employed to properly control the pas-
sagesindicated. Furthermore, the exact con-
struction of these passages and partitions
may be varied to a considerable extent, and
any desired number of sections of an econo-
mizer may be combined in a single housing
and provided with suitable connections and
dampers to operate on the same principle as
the form of this invention indicated in the
drawings. .

The operation of this apparatus in the po-
sition in which it is indicated in Fig. 1 is as
follows: The dampers are arranged so that
the gases circulate through the several econo-
mizer-sections in the proper manner for over-
load operation of the boilers, under which
conditions the boilers are producing an exces-
sive quantity of steam, and the amount of
hot gases issuing from the boilers through the
boiler-flues B and B? is considerably more
than the amount for average or normal load.
The economizer-sections are connected under
these conditions so as to afford parallel pas-
sages for the furnace-gases from the boiler-
flues to the stack connection, so that the gases
pass through the several groups or sections of
theeconomizerin parallel. The gasesentering
the housing through the boiler-flues B2passup
through the throat C*, through thé economizer-
section I?, where they give up a large part
of their heat to the water within the econo-
mizer. Then they pass down through the
passage ‘C° on the right of the partition-dam-
per D®and through C' to the stack. 'The
furnace-gases which issue from the other set
of boilers through the boiler-flues B take a
different course, passing through the passage
C*, then through the economizer-section E,
where they have a large portion of their heat
utilized, and thence through the escape-pas-
sage C* to the stack. It will be seen that by
this means the furnace-gases are not obliged
to pass in series through all the sections of
the economizer, so that the great volume of
furnace-gases which are produced under over-

" load conditions have a much freer passage
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through the economizer-housing to the stack

than would be the case if all the gases were.

passed successively through all the sections
of the economizer. It will benoted, further-

more, that under this condition of operation
the by-pass damper D may be so set as toal-
low any desired portion of the furnace-gases
issuing from the boiler-flues B to escape di-

712,490

rectly into the stack without passing through
the economizer-section E. In a similar way
also the cut-off damper D3 may be operated
to allow any desired portion of the gases from
the boiler-flues B? to pass directly into the
flue C'. without passing through the econo-
mizer - section E?. The passage C? in this
manner would act as a by-pass. Where, how-
ever, the boilers are run under light or nor-
mal load it is desirable that all the furnaee-
gases shall pass through all the sections of
the economizer, so as to utilize in this way a
greater proportion of the heat in these gases.
The amount of the gases under such condi-
tions is not sufficient so that their passage
through the economizer is unduly impeded.
In order to accomplish this, the partition-
damper D® is swung into the position indi-
cated in dotted lines in Fig. 1, so as to close

the vertical passages C° and -C° through the -

chamber. The chamber-damper D¢ is also
moved into horizontal position, so as to pro-
vide the passage C7 between the sections of
the economizer E and E2 The parallel-flue
damper D' is closed and the cut-off damper
D3 is opened to give an open passage for the
gases from the furnace-flues B under the soot-
chambers, and after mingling with the gases
from the boiler-flues B?all the gases pass to-
gether through the throat and through the
several sections of the economizer in series
to the stack. Under these conditions of op-
eration the by-pass damper D may be oper-
ated to allow a by-pass of the gases to any

desired extent through the by-pass C.. The -

parallel-flue damper D' may also be operated
to allow the parallel flue C’ to act as a by-
pass. Numerous other connections may be
made by operating the various dampers in
lifferent ways. '

It will be apparent of course that either
section of the economizer may be operated to
utilize the heat in the gases issuing from the
corresponding seb of boiler-flues, as the ap-
paratus is indicated in IFig. 1, while the other
section of economizer is not used at all, so
that either section of the economizer may be
repaired. It is furthermore possible to pass
the gases from all the boiler-flues through a
single section of the economizer. This may
be done by closing the damper D* and open-
ing the dampers D® and D¢, while at the same
time the flue-damper D' is closed. In this
way the gases from the boiler-flues B* pass
through the passages C*C°and then mingling
with the gases from the other boiler - flues
pass through the economizer E to the stack.
If desired for purposes of repair, both econo-
mizer-sections may be cut out by closing the
throat-damper D* and by moving the parti:
tion-damper into horizontal position. Then
byopening the by-pass damperD and the cut-
off damper D2 the furnace-gases pass directly
into the stack. The flue C' may or may not
be used under these conditions of operation.

Many variations may be made from the
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drawings. If desired; the sections of. the

“economizer may all be made of the same size;

and the number of boiler-flues codperating
with each'section-of the econotmizermay like-
wise be made equal in all cases, if desired.
It is also apparent to those skilled in the art
that any desired number of economizer-sec-

tions  may be connected in this manner,so-

that the gases pass- through all the econo-

“iizer-sections in series under light or aver-

age conditions, while under full-load orover-
load conditions parallel passages are pro-

.vided by which the several parts of the fur-

nace-gases pass through only a single section
of the economizer before reaching the stack.
Numerous other changes may be nmde in the
apparatus indicated in the drawings without
deparsing from the spirit of this invention,
and,furthermore,parts of thisapparatus may
be employed without nsing the whole of the
same. - We do not, therefore, wish.to be-lim-
ited by the disclosure which we have made
in.this case; but what we claim as new, and
what we wish to secure by Letters Patent, is
set forth in the appended claims.

What is claiimed as new is—

1. In an economizer system, a housing, two
econowmizer-sections mounted in the uwpper
portion of said housing, there being a:.cham-
ber between said. sections, boiler-flues com-
municating with said housing arranged in
sets bhelow said economizer-sections, each of

said setscooperating with the adjacent econo-

mizer-section, a parallel flue at the Jower por-
tion of said housmv having a division-plate
above said flue, a sback couneeblon at one end
of said housing.to put said stack in commu-
nication with said chamber, through said par-
allel flue, soot-chambers below said econo-
mizer-sections, a by-pass damper controlling
the by-pass between said division-plate and
the adjacent soof-chamber to allow gases to

" pass into the stack,a parallel-flue damper in
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said -parallel flue adjacent the stack, an es-
cape-damper controlling the passage from the
economizer - section adjacent the stack, a
chamber-damper and.a partition-damper in
said’ chamber controlling the passage from
said division-plate to the upper wall of said
chamber, a throat-damper controlling the ad-

mission of gases to the section of economizer,

removed from said stack; and a cut-off dam-
per, said chamber and said partition-damper
being arranged to form parallel passages
thxouvh said chamber, said passages commmu-

nicabing with the eeonomizer-secbions respec-;

tively and also. to- form ~a  single passage
through said chamber belween said econo-
mwer sectlons. :

In an econoiizer sybtem, a housing con-

nected with the:stack, economizer - secblons
mounted within-gaid housing, boiler - flues
communicating with said housing and ar-
ranged in sets to communicate with the ad-

3

jacent econoinizer-séctions and connections,

and dampers therefor to connect each set of
boiler-flues with the stack through the adja-
cent section of economizer or to connect all
of said boiler-flues with the stack through all
of the sections of the economizer.

3. In an economizersystem, a housing con-
nected with the stack, economizer-sections
mounted in said housing, boiler-flues- com-
municating with said. housing -to codperate
with the adgacenn economizer-sections, pas-
sages.and dampers. therefor, to provide par-
allel passages from each set of boiler-flues
through the corresponding sections of econo-
mizer to the stack and. to allow any desired
portion of the gases from any of said boiler-
flues to simultaneously pass directly into the
stack;.or to provide -connection between all
of said boiler-flues and the stack through all

of the sections of economizerin series.and.

simultaneously to provide by-passes for any
desired portion of the gases from sald boiler-
flues to the stack.

4. In an economizer system, economizer-
sections, boiler-flues to codperate with-said
sections and connections therefor to pass.the
gasesfromsaid boiler-fluesin parallel through
the coOperating economizer-sections or t0 pass
said gasesin series through all of said econo-
mlzer-sectlons.

5. In an economizer system economizer-

sections, boiler-flues codperating therewith.
and connections to provide parallel passages.

for the gases issuing from said boiler-flues

.through the several economizer-sections and.

simultaneously to provide by-passes around
said economizer-sections: or to provide pas-
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sages for said gases through all of said econo- -

mizer-sections and to provide simultaneous
by-passes around said economizer-sections.
6. In .an economizer. system, a housing,
economizer-sections mounted in-said housing,
there -being a_ chamber between adja.cent

economizer - sections,; and dampers: in said :
‘IIO

chamber between said economizer-sections to

103

provide parallel passages communieating.

with the adjacent secmons respectively. and
when moved into another position to--close

7. In an economizer system, & housm
economizer-sections mounted in said, housm
boiler-flues connected withsaid housing to cQ_-
operate with said economizer-sections, said:
housing being connected with a stack, con-
nections. and dampers therefor to, provide
parallel passages  from said .boiler - flues

through several.economizer-sections to;said.
“stack or-to provide a'single passage through

gsaid economizer - sections in-series to -said

stack, said connections .and-dampers com-.
prising a chamber between adjacent econo-
mizer-sections and dampers therein to formn
parallel . passages communicating with the
adjacent ends of said economizer-sections re-

,said parallel passages and to connect the ad- -
- jacent economizer-sections. ‘

-I20

125

130




< ' 712,490

spectively and also to close said parallel pas- | said economizer-sections or to provide pas-
sages and simultaneously to connect said ad- | sages for said gases through more than one 1o
jacent ends of said economizer-sections. of said economizer-sections in series.
8. In an economizer system, a plurality of FRANCIS BLOSSOM.

5 economizer-sections, boiler-flues to codperate JOHN D. E. DUNCAN.
with said sections, passages and dampers Witnesses:
therefor to provide parallel passages for the JOHN N. MOORE,
gases from said boiler-flues through each of HARRY L. DUNCAN,




