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To all whom it may concern: .

Beitknown that I, ALEXANDER R. CAVNER,
a citizen of the United States, residing at
Chicago,in the county of Cook and State of

s Illinois, have invented certain new and use-
ful Improvements in Locomotive-Engines, of
which the following is a specification, refer-
ence being had to the accompanying drawing,
in which the figure is a side elevation of a lo-

10 comotive, some parts being in section.

My invention relates to locomotives, and
more particularly to locomotives having a
boiler with a compartment at its forward end,
in which is located apparatus for causing a

15 draft through the flues of the boiler to fan the
fire. ‘

The object of my invention is to economize
the consumption of fuel in locomotives and
in other engines by condensing the exhaust-

20 steam from the cylinders and reusing it to.

supply the boilers.

A further object of my invention is to util-
ize the hot gases which pass from the furnace
for heating the water whieh is introduced into

25 the boiler. ) )

I accomplish these objects as hereinafter
specified and as illustrated in the drawing.

That which I regard as new will be pointed
out in the claims. o

In the drawing, 1 indicates a locomotive,
and 2 a tender. The tender is provided with

the usual water-tank 3, in which is carried a

reserve supply of water.

4 indicates a compartment, which is located

35 in front of the boiler of the locomotive.

. 5 indicates an exhaust-fan, which is located
in the compartment 4 and is connected by
means of a hood 6 with the flues 7 of the boiler.
The exhaust-fan 5 is adapted to be operated

40 to cause a draft from the furnace through the
flues of the boiler and to deliver it through a
tube 8 into the upper end of the smoke-stack
9, substantially as described in one of my for-
mer applications. The upper part of the

45 smoke-stack 9 is separated from the lower
part by a partition or hood 10, which is fitted
closely around the tube 8, as indicated in the
drawing.

11 indicates a tube, which opens into the

.30

lower portion of the smoke-stack 9 and ex- 5o
tends backward, preferably over the cab of
the engine, and empties into the tank 3, as
shown., A suitable coupling 12 is provided -
in the pipe 11 between the locomotive and
tender, whereby the locomotive and tender 53
may be separated from each other when de-
sired. The lower portion of the smoke-stack

9 opens into the forward compartment 4, thus
affording communication between the for-
ward compartment 4 and the tank 3 in the 6o
tender. ,

13 indicates a pipe, which extends from one
of the cylinders 14 of the locomotive into the
compartment 4 and is adapted to conduct ex-.
haust-steam from said eylinder into the com- 65
partment 4. The other cylinder of the loco-
motive is connected in a similar manner to
the compartment 4.

15 indicates a pipe, which is of usual form
and isadapted to conduct water from the tank 7o
3 to the forward portion of the tender 2. A
hose 16 or other suitable connecting-pipe con-
nects the pipe 15 with a pipe 17 at the rear
end of the locomotive. The pipe 17 is adapt-
ed to conduct water from the pipe 15 to the 75
forward compartment 4 of the locomotive,
where it extends upward to a point near the
upper portion of the tube 8 at the interior of
the lower portion of the smoke-stack 9, and is
thence wound around the tube 8 to form a coil 8o
18 around said tube, as shown. The lower
end of the pipe then passes into the boiler at
any suitable point. A check-valve 19 is pro-
vided for regulating the supply of water fur-
nished to the boiler. . 83

20 indieates an injector or other suitable
apparatus for forcing the water through the
pipe 17 into the boiler, which is preferably
located at the cab end of the locomotive.
The pipe 17 preferably passes along the side go
of the locomotive underneath the running-
board 21, bub it may extend along the loco-
motive at any other desired point.

22 indicates apertures formed in the tube
11 at suitable points for the admission of air g3
into said tube. '

23 indicates deflectors, which extend for-
ward and upward from the tube 11, one be-
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ing placed back of each aperture 22,as shown.
The apertures 22 and deflectors 23 are placed
at the upper part of the tube 11.

24 indicates a tube, which is secured around
the downwardly-extending portion of the tube
11 and is somewhat larger than said tube.

25 indieates holes or-apertures in the down-
wardly-extending portion at the rear end of
the tube 11, which may be of any desired num-
ber.

The operation of my improved devices is as
follows: When the locomotiveisin operation,
the exhaust-steam from the cylinders will
pass through the pipe 13 into the compart-
ment 4, and will thencee pass upward around
the tube 8 and coil 18 into the pipe 11,
through which it will be conducted back to
thetank 3. By the motion of the locomotive
air will be drawn into the tube 11 through the
apertures 22 and will be carried backward by
the motion of the locomotive and will be
caungsed to become intermixed with the steam
in said tube. This will cause a condensation
of the steam, and it will be collected in the
tank 3. The air which passes into the tube
11 when it reaches the downwardly-project-
ing portion of the pipe 11 will pass out of the
tube 11 through the holes 25 into thetube 24,
and will thence escape into the open air. The
tube 24 tends to prevent any uncondensed
steam which may pass out through the holes
25 from escaping. The hot gases from the
furnace will at the same-time pass through
the exhaust-fan and be delivered through the
tube 8 at the smoke-stack 9. The water in
the tank 3 which is thus formed from the con-
densed steam will still remain at a high tem-
perature, and in that condition will be drawn
by means of the injector 20 from the tank 3
and will be forced through the tube 17 into
the coil 18, where it will be subjected to the
influence of the heat of the exhaust-steam
passing upward from the compartment 4 to
the tube 11 and to the heat from the hot gases
from the furnace as they pass through the
tube 8. The exhaust-steam and hot gases
will thereby serve to still further heat the
water before it enters the boiler., After pass-
ing from the coil 18 the water will enter the
boiler through the check-valve 19, as shown.
By this construction the heat of the exhaust-
steam and also of the hot gases from the fur-

. nace is utilized to raise the water to a very
" high-temperature before itis introduced into
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the boiler, and thereby a great saving of fuel
is effected.

That which I claim as new, and desire to se-
cure by Letters Patent, is—

1. The combination, with a locomolive,of a
compartment in front of the boiler-flues, an
exhaust-fan arranged in the compartment,
connected with the boiler-flues, and having &
delivery-tube communicating with the smoke-
stack, and a feed-water pipe coiled round the
tabe of the exhaust-fan and connected with
the boiler, substantially as described.

" 2, The combination, with a locomotive hav-
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ing a compartment at its forward end, appa-
ratus: located in said forward compartment
adapted to conduect the hot gases from the
furnace to the upper part of the smoke-stack

70

of the locomotive, and a pipe adapted to con- -

duct exhaust-steam from the eylinder to said
compartment, of a pipe-adapted to supply wa-
ter to-the boiler of the locomotive, said pipe

‘being so arranged as to expose the water to

the heat of the exhaust-steam and the hot

. gases from theboiler, substantially as and for

the purpose specified.

3. The combination, with a locomotive and
a tender carrying a water-tank, of a tube ar-
ranged to conduct exhaust-steam from the lo-
comotive - eylinder to the water - tank and
means by which cool air is admitted intosuch
tube for condensing the exhaust-steam: as it
passes through said tube. in transit to the
water-tank, substantially as deseribed..

4. The combination, with a locomotive and
a tender carrying a water-tank, of a. tube. for
conveying exhaust-steam from the cylinders
of the locomotive tosaid water-tank,said: tube
having apertures adapted to admit air into
said tube, substantially as and for the pur-
pose specified.

5. The combination, with a locomotive and
a tender carrying a Wauteratank of a tube for
conveying exhaust-steam from the. cylinders
of the locomotive to the water-tank, aper-
tures in said tube for the admission of air,
and deflectors, substantially as and for the
purpose specified.

6. The combination, with a locomotive hav-
ing a compartment. at its forward end, said
compartment having no communication with
the flues of the boiler, and a tender earrying
a water-tank,of tubesfor eonductmffexhaust—
steam from the cylinders-of the locomotlve
into said compartment and a tube opening
into said compartment adapted to convey
steam from said compartment.to the water-
tank, substantially as and for tlie purpose
specified.

7. The combination, with a locomotive. hav-
ing a compartment at its forward end, said
compartment having no communication with
the flues of the boiler, a tender, and a water-
tank carried thereby, of tubes adapted to ¢on-

vey exhaust-steam from the eylinders. of the.

locomotive to said forward ecompartment.and
a tube opening into said compartment and
adapted to convey said steam into the water-
tank, said tube having apertures. for the ad-
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mission of air, substantially as and for the

purpose specified.

8. The combination, with a locomotive hav-
ing a compartment at its forward end, said
compartment having no communieation with
the flues of the b011e1 a.tender, and a water-
tank carried thereby, of tubes adapted to con-
duct exhaust-steam from the eylinders of the
locomotive into said forward compartment

-and a tube 11, opening into said compartment;
iand adapted to condtict the steam from said

compartment to the water-tank, said tube

125

130



' 478,685 3

having apertures 22, deflectors 23, and aper-
tures 25,substantially as and for the purpose
specified.

9. The.combination, with a locomotive hav-
5 ing a compartment at its forward end, an ex-
haust-fan in said compartment connected
with the flues of the boiler and adapted to
draw the gases from the boiler, and a tube 8,
‘adapted to conduct said gases and deliver

1o them into the upper end of the smoke-stack

of the locomotive, of tubes adapted to con-

duct exhaust-steam from the cylinders of the
locomotive into said forward-compartment,
a tube adapted to conduct said exhaust-steam
to the water-tank, and pipes for conducting

.the water from the water-tank around the

tube 8 and to empty it into the boiler, sub-
stantially as deseribed.
ALEXANDER R. CAVNER.
‘Witnesses: :
RoBT. B. PORTER,
A. M, MILLER.
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