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To all whom it may concern:

Beit knownthat I, ALEXANDER R. CAVNER,
a citizen of the Umted States, residing at
Chieago, in the county of Cook and btate ot
Illinois, have invented certain new and use-
ful Improvements in Locomotive-Engines, of
which the following is a SPeclﬁcatlon refer—
ence being had to the accompanying drawing
in which the figure 18 a side elevation of a lo-
comotive, some parts being broken away to
show my improvements.

My invention relates to locomotive-engines,
and has for one of its objects to prowde im-

IO

proved apparatus by means of which the

dratt of the furnace of the locomotive may be
greatly improved, and thereby to economize
the consumption of fuel.

Another object of my invention is to pro-
vide 1mproved apparatus for heating the wa-
20
introduced into the boiler.

- I accomplish these objects as hereinafter
specified and as illustrated in the drawing.
That whieh I regard asnew will be pomted
out in the claims.
In the drawing, 1 indicates a locomotive-
engine having a boiler 2 and a compaltment
3 in front of the boiler.
4 indicates a hood, which connects the flues
30
ward and terminates at the lower portion of
the smoke-stack 6 of the engine. The lower
portion of the smoke- stack 6 18 enlarged, as
shown, to form a chamber, in which the de-
vices for heating the Watel and air are lo-
cated. |

- 7 indicates a partition, Whleh 18 plefembly
composed of sheet metal and 1S placed in the
lower portion of the smoke-stack 6 and ex-
tends around said smoke-stack at a short dis-
tance irom its sides, forming a narrow com-
partment 8 around the central portion of the
smoke-stack, as shown.

9 indicates a circular plate or hood, which
is connected at its outer edges to the upper
portion of the eompartment g and at its in-
- ner end is secured around the pipe 5 to sep-

arate the interior of the smoke-stack 6 from

the compartment 3. Apertures 10 are pro-
50 vided In the plate 9, which afford communi-

35

40

ter which is supplied to the boiler before 1t is

of the boiler with a pipe 5, which extends up-

ment S.

cation between the compartment 8 and the
compartment 3.
11 indicates apertures formed in the lower
portion of the smoke-stack 6, which apertures
permit of the passage of air iuto the compart- 55
The apertures 11 are preferably
small,and a great numberof them is provided,
so that a liberal supply of fresh air may en-
ter the compartment 8.
12 indicates a water-supply pipe, which ex- 60

tends from an injector 13 into the lower por-

tion of the smoke-stack 6, where it isarranged
in the form of a coil 14, the lower end of the
coil terminating in a pipe 15, which opens into -
the boiler thwugh a eheck—valve 16. Thein- 6 5’
jector 13 and check-valve 16 may be of the
usual construction.

17 indicates a pipe for conducting water
from the tender to theinjector 13, Whlch plpe
may be arranged in the usual manner.

70
18 mdmates a coll of 'pipe, which 1s placed

| inthelower portionof the smoke-stack,around

the coil 14, and preferably close to the parti-
tion 7. The coil 18 may be secured In posi-
tion in any suitable manner.

- 19 indicates a pipe for conducting exhaust-
steam from the cylinders 20 of thelocomotwe
into the pipe 5, which pipe 19 terminates in

/5

‘the lower portlon of the pipe 5.

21 indicates an exhaust-fan, which is oper- 8o
ated by an engine 22 and is ad&pted to ex-
haust the air from the compartment 3 and de-

liver it through a tube 23 into the ash-box 24

-fu1nace

of the fmnaee substantially as deser 1bed in

one of my former applications. 85
25 indicates tubes for delivering air from
the ash-box 24 into the furnace of the loco-
motive. The tubes 25 open at their lower
ends into the ash-box and extend upward |
through the furnace to the fire-box of the lo- go
eomotwe and terminate near the top of the
fire-box. 'They are provided with apertures
26, through which air is delivered into the

Any desired number of pipes 25

may be used,and they are preferably located 95-
at the front and rear portions of the ﬂre-box
as shown.

- The operation of my 1mproved apparatus is
as follows: When the exhaust-fan 21 isin op-
eration, a supply of air will be drawn down- 100
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ward through the apertures 11 into the com-
partment 8,and will thence passinto the com-

~partment 3 through the apertures 10 in the

1O

20

30

35

40
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ing a draft through the furnace. .
which is supplied to the boiler will pass

plate 9. As the air passes through the com-
partment 8 it will come in contact with the

partition 7 and will pass c¢lose to the coil 18

at the interior of the smoke-stack 6. The coil

13 is heated to a high temperature through

the action of the hot gases, which pass from
the furnace through the flues of the boiler
and are delivered into the lower portion of
the smoke-stack, as hereinbefore desecribed.
This will bring the air in the chamber S to.a

high temperature, and it will be carried by

the exhaust-fan through the pipe 23 and be
delivered into the ash-box 24 while still at a
high temperature, and will thence be carried
through the pipes 25 into the fire-box. The
furnace will thereby be fed with a hot-air
blast, which will render the combustion of the
fuel much more complete, and a great saving
of fuel will be effected. When the locomo-
tive 1s in operation, the exhaust-steam from

the cylinders will pass into the tube 19 and

will be delivered into the lower portion of the
pipe 5, where its expansion will cause a draft
through the flues of the boiler, thus produe-
The water

through the pipe 12 and around the coil 14,
where it will be subjected to the heat from

the hot gases from the furnace and the ex-.
haust-steam from the cylinders and will be

brought to a high temperature before it is in-
troduced into the boiler. By this arrange-
ment the fuel is further economized, as very
little farther heat will be required to raise the
water to the desired temperature after it
reaches the boiler. |
1hat which I claim as new, and desire tose-
cure by Letters Patent, is . |
1. The combination, with a locomotive, of
an air-heater arranged in the forward portion
thereof, an air-healing compartmentarranged
In juxtaposition to the heater and wherein

~ the air is heated by such heater, a compart-
- ment arranged at the forward portion of the

5O

locomotive and having communication with
the air-heating compartment, a hood located
insaidcompartmentand connectingthe boiler-

- flues with the smoke-stack, and mechanism

55

00

which operates to draw external atmosphere
into the air-heating compartment and force
the same to the locomotive-furnace, substan-
tially as described. | |

- 2. The combination, with a locomotive, of

‘an air-heater at the forward portion thereof,

an air-compartment separated from the air-
heater by a perforated partition and in com-
munication with the external atmosphere, a
compartment having communication with the
air-heating compartment through the said

perforated partition, a hood located in said |
- compartment and connecting the boiler-flues |

with the smoke-st@cl_;; and mechanism which | ing a boiler 2 and a forward compartment 38,
operates to draw air into the air-compartment * having no communication with the boiler, of

and force the same to the locomotive-furnace,
substantially as described. o
3. The combination, with a locomotive, of

an air-heater arranged in the forward portion
thereof,an air-heating compartment arranged

in juxtaposition to the heater and wherein

70

the air is heated by such heater, a compart-

ment arranged at the forward portion of the

| locomotive and having communication with
the air-heating compartment,ahood arranged -

in said compartment and connecting the
boiler-flues with the smoke-stack, and an ex-
haust-fan having a pipe connection with the

locomotive-furnace and operating to draw ex- .

ternal atmosphere into the air-heating com-

| partment and foree the same to the locomo-

tive-furnace through said pipe, substantially
as described. o

4. The combination, with a locomotive, of
a feed-water and air heater arranged in the
forward portion thereof, an air-heating com-
partment arranged in juxtaposition to the
water and air heater and wherein the air 18
heated by such water, a pipe for conducting

water to the heater, a pipe for conducting

water from the heater to the locomotive-boiler,
a compartment arranged at the forward por-
tion of the locomotive and having communi-
cation with the air-heating compartment,and
mechanism which operates to draw external

atmosphere into the air-heating compartment,

and force the same to the locomotive, sub-
stantially as deseribed. - |
5. The combination, with a locomotive hav-
ing a boiler 2 and forward compartment 3,
having no communication with the boiler, of
a smoke-stack 6, having partition 7, exterior
compartment 8, said exterior compartment 3
having apertures 11, plate 9, separating the
compartment 3 from the interior of the smoke-
stack, apertures 10 in said plate 9, pipe 23,
adapted to conduet air from the compartment
3 to the ash-box of the locomotive, and appa-
ratus located in said compartment 3, adapted
to exhaust theair from said compartment and
deliverit into the pipe 23, substantially as de-
seribed. ' | o

6. The combination, with alocomotive hav-
ing a forward compartment, said compart-
ment having no communication with the flues
of the locomotive-boiler, and a smoke-stack
having an interior compartment in commu-
nication with the flues of the boiler and an ex-

terior compartment having apertures adapted

to permit of the access of airinto sald com-

partment, said exterior compartment being

in communication with the forward compart-

ment of the locomotive, of a coil 18 in the in-

terior of the smoke-stack and apparatus for
causing a current of air to flow through the
compartment 8into the forward compartment

of the locomotive, substantially as and for

the purpose specified.

7. The combination, with a locomotive hav- .
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a smoke-stack 6, having an exterior compart- | exhaust-steam into the smoke stack, exhaust-
ment 8§, the exterior compaltment being in | fan 21, tube 23 for conveying air ‘from the .
communication with the forward compmt— ' compa,ltment 3 to the ash-box of the locomo- -
ment of the locomotive and with the open air | tive, and pipes 25, adapted to deliver air from

5 and the interior of the smoke-stack being in | the ash-box into ‘the fire-box of the locomo- 13
communication with the flues of the boﬂer a | tive, substantially as deseribed.

coil 14, located in said smoke-stack, pipes for - ALEXANDER R. OAVN ER.
conduetmcr water into said coil and for deliv- Wltneqses B -
ering it into the boiler of the locomotive, coil - RogrT. B. PORTER

ro 13 around said coil 14, tube 19 for delivering

A. M. MILLER.
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