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The general object of the present inven-
tion is to provide a locomotive boiler with
improved means for utilizing the heating
gases escaping from the .boiler proper ‘in
pre-heating the boiler feed water. More
specifically, the object of the invention is to
provide a locomotive boiler of usual con-
struction with a feed water heater or econo-
mizer located in the smoke box of the loco-
motive and so disposed as to effectively

= utilize the available heat in the escaping
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gases without requiring any substantial
change in the locomotive construction, or
interference with the general operation of
the locomotive. s '
The various features of novelty which
characterize my invention are pointed out
with particularity in the claims annexed to
and forming a part of this specification: but
for a better unaerstanding of the invention,
its advantages and specific objects attained

~with its use, reference should be had to
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" of a locomotive
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the accompanying drawings and descriptive

-matter in which I have illustrated and de-

scribed a preferred embodiment of my in-
vention. ,

Of the drawings:

Fig. 1 is a longitudinal section of a front
end portion of a locomotive; and .

Fig. 2 is an end elevation of the structure
shown in Fig. 1, with the left hand por-
tion in section on the line 2—2 of Fig. 1.

In the drawings, A represents the shell
] oiler of known type, and
B the tube sheet at the front end of the boil-
.er. As shown, the upper boiler fire tubes
C contain superheater elements D receiving
steam from the locomotive steam pipe E
through the superheater header structure F
which may be of standard structure and
comprises the usual outlet openings through
"which the superheated steam from the ele-
ments D passes into the curved distributing
pipes G running to the locomotive steam
chests, (not shown). In front of the tube
sheet B is a baffle H which in conjunction
with a damper % forms a means for regu-
lating the distribution of the heating gases
among the superheater containg fire tubes
C and the lower fire tubes I. The damper

% may be connected to the throttle in u

known .manner so as to be closed and sto

practically all flow of heating gases through .

the tubes C when no steam is being with-
drawn from the locomotive boiler. In so
far as above described, the locomotive shown
is of standard construction.

In accordance with the present invention, -

an economizer or boiler feed water heater is
located in the locomotive smoke box @, in
front of the baffle H. 1In the preférred con-
sstruction shown, the economizer is formed

of two similar sections, one at each side of -

the vertical exhaust nozzle pipe K which,
for the purposes of the present:invention,
advantageously extends to a higher level in
in smoke box than is usual: %ach section
of the economizer comprises a bank of tubu-
lar elements L advantageously, and as
shown, in the form of U-tubes, the legs of
which are surrounded by externally corru-
gated cast iron casing sections to increase
the heat absorbing surface area of the ele-
ment, which in this respect, is similar to the
tubular elements of ordinary Foster super-

. heaters. The legs of the elements I are

parallel to the fire tubes, and are arranged
In closely spaced horizontal rows, the legs

in adjacent rows being staggered. At the

front end of the boiler the upper legs of
the top row elements of each economizer
section are connected to a corresponding in-
let header M, and the lower legs of the ele-
ments in the bottom row of each economizer
section are: connected to a ¢orresponding
outlet header O. The lower leg of each of
the elements L, except those in the bottom
row, is connected at the front of the loco-
motive to a corresponding upper leg of the
elements I. in the row below by a corre-
sponding return header M’. The adjacent
ends of the headers O for the two economiz-
er sections are advantageously formed with
flanges and are detachably connected to-
%ether so that in operation they form in ef-

ect a single header, while the two headers
may be disconnected to permit either econ-
omizer section to be bodily removed from
the locomotive through the front end of
the smoke box without disturbing the other
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section when this is necessary or desirable
to permit cleaning, inspection, or repairs,
and to make the superheater and front tube
sheet I3 accessible. The inlet headers of the
two sections are constructed and detachably
connected as are the headers O.

Each economizer section comprises a box-

lilke casing open at top and bottom and.

formed of front and rear plates P and Q,
and inner and outer side wall plates S and
T, these plates being secured together and
provided with suitable stiffening flanges.
The economizer sections rest on a frame
work shown as comprising transverse beams
U and " U’, and longitudinal beams W and
W’. The front plate P is-bolted at the top
to a transverse beam member U? and at the
bottom to the beam U. The front ends of
the bare tube portions of the economizer ele-
ments L project through the front plate P,
and at the rear end of each economizer sec-
tion the bent portions of the bare tubes pro-
ject through inclined slots Q' in the plate
Q. The elements L are anchored in the wall
Q by locking bars shown as angle bars X
which may or may not normally be bolted or
otherwise detachably secured at their ends
to the locomotive structure. Horizontal

plates Y between the outer sides of each

economizer section and the adjacent side wall
of the smoke box, and a plate Y’ between
the ' economizer sections, and an’ inclined
plate Y2 between the beam U’ and the baffle
H compel the heating gases issuing from the
fire tubes C and I to enter the economizer
casings at their lower ends in their passage

upward 'to the smoke stack A’. The direc-

tion of flow of the heating gases through
the economizer is the same whether the
damper 4 is closed or opened. The plates
Y and Y’ are apertured for the passage of
the steam pipes G and the exhaust nozzle

pipe K.

To facilitate the bodily removal of either
cconomizer section through the front end
of the locomotive shell when necessary or
desirable, the lower ends of the frout casing
plates P are notched as indicated at P’ to
clear skids or beams Z then extended for the
purpose into the front end of the smoke box
with their inserted ends resting on a trans-
verse beam Z’ incorporated in the locomo-
tive structure. With the beams or skids Z
in place, the economizer section to.be re-

-moved may be slid out of the front end of

~ the smoke box on the skids.

co

The described economizer construction is
obviously simple, reliable, and effective, and
so constructed, proportioned and arranged
as to permit the economizer to be readily in-

corporated in a locomotive of standard con-

struction notwithstanding the . restricted
space conditions and with but slight struc-

“tural changes in the locomotive, and without
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interference with the normal operation of
the locomotive.

While in accordance with the provisions of
the statutes, I have illustrated and deseribed
the best form of embodiment of my inven-

- tion now known to me, it will be apparent
to those skilled in the art that changes may

be made in the form of the apparatus dis-
closed without departing from the spirit
of my invention as set forth in the appended
claims, and that in some cases certain fea-
tures of my invention may be used to advan-
tage without a corresponding use of other
features.

Haying now described my invention, what
I claim as new and desire to secure by
Letters Patent is: ’

1. In a locomotive comprising fire tubes
and a front tube sheet into which the front
ends of the fire tubes are ¢onnected, and a
smoke box in front of said tube sheet, the
improvement which consists in a structural
frame work exter.ding across the lower por-
tion of the smoke box, an economizer com-
prising a box-like casing open at top and
bottom removably supported on said frame
work, tubular elements located in said cas-
ing, and baffle provisions arranged to confine
the flow of the heating gases 1ssuing from
the fire tubes through said casing. '
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2. In a locomotive comprising fire tubes

and a front tube sheet into which the front
ends of the fire tubes are connected, and a
smoke box in front of said tube sheet, the
improvement which consists in a structural
frame work extending across the lower por-
tion of the smoke box, an economizer com-

100

prising a box-like casing open at top and .

bottom removably supported on said frame
work, tubular elements located in said casing,
and baffle provisions arranged for closing
all communication from the fire tubes
through said smoke box except through the
lower end of said casing. ,

3. In a locomotive comprising a smoke
box at its front end, a smoke stack, fire tubes,
and a vertical exhaust pipe centrally dis-
posed in said smoke box, the improvement
which consists in two economizer sections
located in the smoke box one at each side of
said pipe and each economizer section in-
cluding horizontal tubular elements and a
casing enclosing said elements and open at
top and bottom, and baffles arranged to
close all communication from the fire tubes
to said stack except through said casings.

4. In a locomotive comprising a smoke box
at its front end, a smoke stack, fire tubes,
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and a vertical exhaust pipe centrally dis- -

posed in said smoke box, the improvement
which consists in two' economizer sections
located in the smoke box one at each side of
said pipe and each economizer section . in-.
cluding horizontal tubular elements and: a
casing enclosing said elements and o_penf at
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top and bottom, and baffles arranged to close
all communication from the fire tubes to said
stack except through said casings, said ex-
haust pipe extending above the upper ends
of the economizer sections'and carrying an
exhaust nozzle at its upper end. - =

5. In a locomotive comprising a smoke box
at its front end, a smoke stack, fire tubes,
and a transverse baffle in front of the fire
tubes for diverting the gases issuing from
the fire tubes to the bottom of the smoke

box, the improvement which consists in an.
cconomizer located in the smoke box and

including U-tube elements the legs of which
are parallel to the fire tubes and the yokes of
which are at the rear of the economizer, an
ecconomizer casing open at top and bottom

and comprising a rear wall apertured to re- -

ceive said yoke portions and locking bars

) at the rear of said wall extending between

the legs of the U-tubes.

6. In a locomotive comprising fire tubes
and a front tube sheet into which the front
ends of the fire tubes are connected, and a
smoke box in front of-said tube sheet, the
improvement which consists in a structural
frame work extending across the lower por-
tion of the smoke box, an economizer com-
prising a box-like casing open at top and
hottom removably supported on said frame
work, U-tule elements having their legs
parallel to the fire tubes and their yokes
anchored in the rear wall of the casing, and
theit ends projecting through the front. wall

* of the casing whereby the tube ends are ac-

cossible from the front of the locomotive.

7. In a locomotive comprising fire tubes
and.a front tube sheet into which the front
o of the fire tubes are connected, and a
<molke box in front of said tube sheet, of a
structural frame work extending across the
lower portion of the smoke box, an econ-

- omizer comprising a box-like casing open at
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top and bottom removably supported on said
frame work, tubular elements located in said
casing, and baffle provisions for causing the
heating gases issuing from the fire tubes to

pass into the lower end of said casing, said

frame work comprising a portion adapted to
support removable skids over which the
economizer may be inserted in or removed
from the locomotive through the front end
of the latter, and the front wall of said cas-
ing being notched to clear said skids.

8. In a locomotive comprising fire tubes’

and a front tube sheet into which the front
ends of the fire tubes are connected and a

smoke box in front of said tube sheet con-

taining a vertical exhaust pipe, the improve-
ment which consists in a pair of economizer
sections one at each side of said pipe and
each economizer section comprising a longi-

tudinal bank of tubular elements and a cas-

ing for said elements, inlet and outlet head-
ers connected to said elements, each of said

3

headers being detachably connected to the
corresponding header of said other section,
and baffle provisions connected to the lower
part of sald casings and arranged to close
all communication from said fire tubes
through said smoke box except through said
casings. .

9. In a locomotive smoke box, an econo-
mizer comprising a box-like casing, a plu-
rality of tubular elements positioned in said
casing, and baffles connected to said casing
and arranged to prevent heating gases exit-
ing from the smoke box except through said

‘casing.

Signed at New York city, in the county
of New York, and State of New York, this
13th day of March, A. D. 1925.

WALTER FRANCIS KEENAN, Jzr.
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