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My invention relates to feed Water heaters of the closed or non-contact type particularly 
adaptable for use in connection with locomo 
tives. . . . . 

: The principal feature of the invention, 
generally stated, is to provide a feed Water 
heater located in the smoke box of a locomo 
tive and designed to receive exhaust steam 
which, together with the heat frohn the Waste gases, produces a relatively high and rapid 
rise in the temperature of the feed water pre 
paratory to its introduction into the boiler. 
An object of the invention is to produce a 

feed water heater for locomotives in which 
means is provided for establishing commu 
nication between the exhaust nozzle and the 
water heater whereby the exhausting steam 
or a portion thereof is used to increase the 
temperature of the feed water, and subse 
quently returned to the exhaust nozzle for 
discharge through the stack, said means be: 
ing designed to permit the proper flow of 
the steam so as not to interfere with the fire 
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or otherwise impair the steaming qualities 
of the locomotive. . . . . . . . 

The invention still further consists in the 
combination, arrangement and construction 
of the several parts hereinafter described 
and pointed out in the claims. . . . . 
In the drawings in which I have illus 

trated two embodiments of my invention: 

tional view through the front end and smoke 
box of a locomotive showing my improved 
feed water heater applied thereto. - Figure 2 is a detail horizontal sectional 
view on the line 22 of Figure , illustrat 
ing partly in Section and partly in top plan 
the ported member or casting which estab 
heater and the exhaust nozzle. . . . . . . . 

Figure 3 is a vertical transverse sectional 
view on the line 3-3 of Figure 1, viewed in 

lishes communication between the feed water 

the direction of the arrows. . . 
45 

50. 

Figure 4 is a vertical longitudinal sec 
tional view through a different type of loco 
motive, such as the Mallet compound, show. 
ing a slightly modified construction of feed 
water heater. . . . . . . . . . . . . . . Referring to the drawings in which similar 
reference characters designate corresponding 
parts in the several views, the numerall des 
ignates, generally, a locomotive and boiler, at 
the front. end of which is located the usual 

smoke box 2. To the smoke box front ring 
3 is connected the Smoke box front 4 in 
which latter is provided the front end door 
5, all in the usual manner. -- My improved feed water heater 6 is posi 
tioned in the extreme front portion of the 6 
Smokebox extension, said heater being in 
Serted before the smokebox front is attached 
and Suitably supported upon and bolted to 
Z brackets. 7. Additional connecting means 
such as the U straps 8 are also used to 
finally attach the heater to the locomotive. 
The feed water heater 6 is of hollow band 

like formation and comprises a relatively 
shallow annularly disposed water chamber 9 
formed between the inner circumferentially 
arranged Wall 10, the outer circumferentially 
disposed Wall 11, and the respective front 
and rear annularly arranged end walls 12 
and 13. The end walls 12 and 13 are pref. 
erably formed from the integral flanges of 
the inner annular Wall 10. The outer annu 
lar wall 11 is also preferably formed with 
flanges 14, said flanges being adapted to lie 
against the inner opposed faces of the re 
spective end walls and be firmly connected 
thereto by means of the rivets 15 preferably 
closely spaced about the peripheral edges of 
the heater to insure a tight fit between adja 
cent parts and prevent any leakage. The 

- -- outer wall 11 is preferably made in two 
Figure 1 is a vertical longitudinal sec semi-circular sections, each of said sections being formed with outwardly projecting 

flanges 16 adapted to be abutted and con 
lected by the rivets 17, as best shown in 
Figure 3. . . . 
The means used to permit the flow of the 

exhaust steam through the water so as to ob 
tain a maximum and rapid transfer of the 
heat therefrom to the water involves a plu 
rality or series of tubes 18, said tubes oc 
cupying a proportional part of the interior 
of the water chamber 9 and being located in spaced and substantially concentric relation 
thereto. So as to uniformly radiate the heat 
from the steam to all portions of the water 
circulating through the heater. The tubes 
are supported at their ends in a plate or 
saddle member 19, said member being ar 
ranged to extend across an opening 20 
formed in the lower portion of the inner. 
annular wall 10. The saddle member 19 is provided with depending flanges 21 adapted 
to be bolted, riveted or otherwise connected 

  



to the adjacent outside portions of the re 
spective front and rear Walls 12 and 13, as 
clearly shown in Figure 1. 
The means for establishing communica 

tion between the tubes 18 of the feed water 
heater and the exhaust nozzle comprises a 
ported unitaly member or casting 22 
adapted to receive the steam at or about the 
base of the nozzle connection where it would 
ordinarily join with the cylinder saddle and 
smoke box supporting casting, a portion of 
which latter is indicated by the numeral 23 
in Figure 1. . . . 
The member 22 is provided with a steam 

entrance port or passageway 24 through 
which the exhaust steam flows into a cham 
bered portion 25 of the member having 
communication with one end of the series of 
tubes 18. After passing from the chamber 
25 and through the tubes, the steam enters 
the chamber 26 provided in the member 22, 
which chamber, as will be observed by refer 
ence to Figures 2 and 3, has communication 
with the opposite ends of the tubes S. 
Leading from the chamber 26 is an outlet 
port or passageway 27, said port communi 
cating with the upper open end 28 of the 
member 22 to which latter is connected the 
exhaust nozzle 29. Surrounding the open 
discharge end 2S is a flange 30 having open 
iings thei'ein adapted to register with cor 
responding openings formed on the lower 
flange of the exhaust nozzle, cap bolts 31 
being used to effect a firm connection of the 

35 member 22 and nozzle 29. The nozzle ex 
tension is maintained at its proper height 
with Fespect to the stack 32 so as to present 
an effective jet of steam capable of inducing 
the proper draft, as will be understood. 
The member or casting 22 is divided hori 

Zontally by means of the partition 33, said 
partition extending from the end wall 34 
of the nozzle end of the casting to the inner 
portion of the chambers 25 and 26, said par 
tition also conforming to the offset character 
of the said casting, which offset tends to 
permit of a relatively free flow of the steam 
through the heater. The respective entrance 
and outlet ports 24 and 27 are vertically 
divided by the respective vertical walls or 
partitions 35 and 36, said partitions being 
united at or about the inner portions of the 
respective chambers 25 and 26, and forming 
the single vertical partition 37 separating 
said chamber. The casting is provided with 
top, bottom and side walls suitably shaped 
to properly enclose the respective parts, said 
casting being preferably formed with an 
attaching flange 3S by means of which it is 
bolted or otherwise connected to the tube 
supporting plate 19, and another attaching 
flange 39 by means of which it is bolted 
to an adjacent flange provided on the 
cylinder saddle or 'smoke-box supporting 
member. The ports and passageways 
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through the casting 22 are of a size and 
shape to permit the exhaust steam to freely 
flow therethrough and produce a strong jet 
through the stack, the utilization of all of 
the steam or a portion thereof in the feed 
Water heater acting to materially reduce, if 
not eliminate altogether, the exhaust pres 
Stire which is present when the locomotive is operating at high speeds. 

In operation the feed water for the boiler 
is allowed to pass into the water compart 
illent 9 through the pipes 40 shown as lo 
cated in the bottom of the heater. The 
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stealin passes into the lower portion of the 
casting 22 from the exhaust pipes of the 
locomotive cylinder's and then through the 
port 24 and into the chamber 25 from which 
it enters the several tubes and flows directly 
therethrough into the chamber 26 from 
which it is caused to pass through the out 
let port 2 and into the exhaust nozzle 29. 
In its passage through the plurality of 
separate tubes in the water chamber 9 the 
heat is transferred to the water which is 
circulated through the heater and discharged 
at the top through the pipes 41 from where 
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it passes to the boiler check for introduction 
into the boiler by the injectors. A safety 
valve 42 is preferably provided in the pipe 
41 for relieving excessive pressures. 
The listial petticoat pipe and other ap 

Purtenances usually provided in the locomo 
tive Shloke box, are maintained substantially 
intact. It will also be observed that the 
Water heater is located relatively far from 
the tube sheet and sufficiently removed to 
insure an appreciable absorbing of the heat 
values from the products of combustion 
without subjecting the heater to the direct 
and detrinental action of the waste gases. 
The modified construction of feed water 

heater shown in Figure 4 is particularly 
adaptable for locomotives of the Mallet 
compound type and comprises a band-like 
member 43 having an annular water chamber through which passes the steam conveying 
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tubes. The means establishing communica 
tion between the tubes and the exhaust noz 
zle is of different construction, said means including a ported member 44, preferably 
cast, and 
flat base or floor 45 of the smoke box exten 
sion, such as is provided on some types of 
locomotives. The water heater is supported. 
upon the ported member 44 in this form of 
construction with the respective steam en trance and discharge chambers, correspond 

115 
adapted to rest upon the relatively 
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ing to the chambers 25 and 26 in the first 
embodiment, located upon the periphery of 

l25. the band-like member 43. The same gen 
eral arrangement of inlet and outlet ports 
are provided in the ported member 44, the 
numeral 46 indicating the steam inlet pas 
sageway and the numeral 47 designating the 
return or discharge passageway communi l30 
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cating with the nozzle 48. The steam pas 
sageways are arranged horizontally in the 
embodiment of the invention, as shown. 
The ported casting 44 is connected to the 
band-like member by means of an interposed 
saddle member 49, suitably ported and con 
nected to the steam conveying tubes above 
it, in the same manner in which the Saddle 
member 19 of the first embodiment is con 
nected to the steam tubes below it, and 
which forms a firm support for the heater. 
The operation of this modified construc 

tion is similar to that of the first embodi 
ment, the feed water entering the Water 
chamber through the pipe 50 and passing 
out through the pipe 51 after being subject 
ed to the heat from the steam passling 
through the tubes. 

Suitable openings 52 may be provided in 
the horizontal partition dividing the inlet 
and outlet steam ports of the heater, Said 
openings preferably being alined with the 
exhaust nozzle for permitting a portion of 
the steam to pass therethrough without cir 
culating through the heater and providing 
a jet of steam together with the returning 

3) 

and repair. 
A feed water heater constructed in ac 
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steam capable of inducing the proper draft 
for the fire. It will also be obvious that 
the comparative few parts comprising the 
heater and its connections with the exhaust 
nozzle, make it possible to quickly disas 
Semble the parts for purposes of inspection 

cordance with the present invention provides 
for a considerable saving in the fuel con 
Sumed. In addition, other advantages, such 
as reduced boiler trouble occurring in leaks 

temperature are obtained. 
and cracks, caused by expansion and con 
traction incident to the quick changes in 

It will also be observed that the relative 
steaming qualities of the boiler are en 
hanced in that the usual accumulation of ex 
traneous substances from the feed water 
upon the interior of the boiler, is materially 

reduced by the collecting of such substances 
and particles in the feed water heater, there 
by providing for the absorption of maxi 
imum heat in the boiler and also increasing : 
the life of the flues thereof. The shape and 
construction of the heater also lends itself 
to the construction of modern locomotives, 
and the manufacturing costs and mainte 
nance charges incident thereto are compara- 5 
tively small. 

I claim: . . . 
1. In a locomotive having a smoke box 

provided with a Water heater having heat 
transfer means, an exhaust steam passage 
way leading into said smokebox, an exhaust 
steam nozzle positioned above said passage 
Way, and a unitary member having com 
munication with the passageway, the heat 
transfer means of the water heater and the 
exhaust nozzle, said member having a par 
tition wall dividing the latter into lower and 
upper passageways for conducting a portion 
of Said exhaust steam to and from the heat 
transfer meals, respectively, said partition 
having meals pellinitting the passage of a 
portion of the exhaust steam directly to the 
exhaust nozzle. 

2. In a locomotive having a Smoke box 
provided with a water heater having heat 
transfer means, an exhaust steam passage 
Way leading into Said Smoke box, a unitary 
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member having communication with the ex 
haust steam passageway and the heat trans 
fer, means of the water heater, and an ex 
haust steam nozzle. On said member above 
the said passageway having communication 
there with, said member having a partition 
Wall dividing it into lower and upper pas 
Sageways for conducting the steam to and 
from the heat transfer means, respectively, 
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Said partition having perforations adjacent 
Said nozzle permitting the passage of steam 
directly to the latter. 

EDWARD E. MERCKLE. 
In testimony whereof I affix my signature. 

  


