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To all whom it may concermn:

Be it known that I, NaAtsAN P. TOWNE, a
citizen of the United Stmtesj residing at Yash-
ington, in the District of Cols mbla have 11n-
vented certain new and useful Impr ovements
in Steam-Generators, of which the following
18 a specification.

The object of my invention is to combine
the good features of a tubular boiler, to pro-
duee a light and efficient steam- ﬂenemtor of
easy and snnple construction, smd to produce
a good matural water-circulation, taking ad-
vantage of the well-known fact that heated
currents of water ascend and cooler ones de-
scend. Dy rapid circulation the most eco-
nomiecal evaporation can be maintained.

The detailed description of the boiler is as

tollows, Ieference being had to the accom-
panying drawings, in whleh like letters ap-
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Higure 1is a seetwn of the boiler through
the tubes; Fig. 2, a side elevation of t he
boiler with openings GppOS]te the tubes, the
plates being removed. Fig.3is a plan of the
boiler with the uptake 1*91110?0(] showing the
arrangement of the piping; ::1,11:'1 Fig. 4 Sh{)‘ﬁ”"*
a modlﬁeatmu of the boiler.

A A are the outer and inner casings inclos-

ing the water-space I3, which is closed, as
Sh()’wzn,r at the top and bottom,forming a con- -

tinuous chamber around the fire-box, sides,
and front. This may be modified, however,
so as to include only the sides,
C C are inclined tubes, which cross the fire-
box and aresecured at the ends in the inside
furnace sheets by expanding or other
method of securing. These tubes are ar-
anged in groups, one end of the tubes of a
group heing IOWOT* than the other end, and
the :;thernmte group reversing the angle. The
space between the tubes of the groups Torms
part of the combustion-chamber. Thesetubes
may be as shown in Iig. 1, or straight, as in
Fig, 4, which shows a modification of the
boiler. The endsof the tubeswhere they are

secured in the 1nner sheet are got at by re-
moving the plates R on the outershell, through
which the tubes can be passed 1nto position.
Instead of plates, screw-plugs opposite the
ends of each tube may be used, as shown in
Fig, 4.
From the top of the boiler proper tubes D .

!

D pass to the steam drum or separator K, in
which the water is separated from the steam
by a series of defleeting-platesand diaphragm,
hereinafter to be deseribed.

From the top of the steam drum or sepa-
rator the steam-pipe F is led, the mouth of
the pipe being covered for the whole length
of the drum by the perforated sheet O, form-
ing a dry pipe. From the hack of the drum
a return-pipe G outside of the boiler leads to
the lower part of the generator. This pipe
may be either back of or at any other part of
the boliler.

II I is the feed-pipe, w hich passes up to
the uptake and through it in as many turns
as desired, the end of which enters the drum
or separator at any convenient point. I have
shown it in the drawings entering the end of
the drum.

L I.is the uptake or covering of the com-
bustion-chamber formed of two thicknesses
of metal inclosing some non-conducting ma-
terial.

I is the hole for the smoke-pipe.

T'he dram or separator is formed as follows:
4 1s a cylinder, having two heads, connected
by pipes D to the water-space. Over the
mouths of these pipes are hoods or deflectors
M. N Nisanupright partition or diaphragm,
having two curved flanges at the top. This
diaphragm ruas from end to end of the drum.

The operatlon of the generatorisas follow
The water within the space around the fire-
box 1s about the height of the tubes D, also
filling the tubes CC. The water being heated,

it rises through the inclined tubes C C, and,

at the front and baclk of the water fire-box,
where it 1s 1n contact with the heated plates
and, mingled with steam, enters the drum or
Sepamtor through the pipes D D. These
striking the deﬂeetlufr plates M 1t is de-
fiected to tiie lower pa.rt of the drum, its tend-
ency torise being counteracted by the curved
plates N N, which again deflect the water and
allow the steam to pass through the space
between the plates N and M to the dry pipe O.
The water being separated from the steam,
enters the return-pipe G, which, being in a
cooler place, allows the water to descend nat-
urally to the bottom of the boiler uninter-
rupted by hot ascending currents. "T'he feed-
pipe, in passing through the heated gases in
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the uptake, allows a portion of its contents

to be converted into steam in its passage 10

the boiler, and they are discharged into the
drum, whele they follow the same course as
the water and steam from the main boiler.
Each boiler may have one or more of these
drums, as may be desired.
tion of the drum acts as a separator.

Having thusdescribed myinvention, what I

claim, a,nd desire to secure by Letters Patent

1. In a steam-generator, the combination of

a water fire-box, with ineclined tubes crossed
in groups with alternate inclinations, and a
steam-drum above the tubes and partly with-
in the fire-box, as shown and described.

2. In a steam-generator, the combination of
a fire-box surrounded by water, with inclined

tubes crossed in groups with alternate incli-

nations, and a steam-drum above the tubes
and partly within the fire-box, substantially
as shown and described.

3. In a steam-generator, the combination of
a water fire-box, with a steam drum or sep-

arator connected to the fire-box at its upper

portion and located partly within the fire-box,
substantially as shown and described.

4, In a steam-generator, the combination of
a steam drum or separator, with pipes con-
necting it to the fire-box provided with de-
ﬂeetmmplate% at the mouth of the pipes, a
central curved diaphragm, and a perforated
tube or plate located at the top of the drum
or separator, substantially as shown and de-
seribed.

5. In a steam-ge

The upper por-

wmerator, L.he eombmatlon of |

q

424,514

the steam-draum and a return-pipe leading
from the steam-drum outside of the boiler to
the fire-box, with the feed-water pipe which
passes through the upper partof the furnace
and discharges its water into the steam-drum,

-substantially as shown and described.

6. In a steam-generator, the combination of

the water fire- box with tlle steam drum or

separator, and the 1eturn-p1pe outside of the
farnace and leading from the drum into the
water-space of the “fire-box, substantmlly a8
shown and deseribed.

7. In a steam-generator, the combination of
the fire-box, the- inclined tubes crossing the
fire-box in alternate oroups, with the steam
drum or separator provided with internal de-
flecting - plates and diaphragm, substantially
as shown and deseribed.

3. In a steam-generator, the combination of
the water ﬁre*bo‘i, with inclined tubes crossing

the fire-box, the drum orseparator connected
‘to the upper part. of the water fire-box, and

the return-pipe outside the boiler and con-
nected to the drum and the lowerpart of the
water fire-box, substantially as shown and de-
scribed.

9. In a steam-generator, the comblna’uon of
the Watel-space of the b011e1 with inelined
tubes crossing the fire-box, the drum or sep-
arator, the return-pipe leading from the sep-
arator to the water-space, and the feed-pipe

leading into the drum.

NATHAN P. TOWNE.

Witnesses: |
S. H. LEONARD,
HAROLD P. NORTON.
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