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To all whom it may concermn:

Be it known that I, JAMES B. JOHNSTON, a
citizen of the Umted States, residing attMus-
kegon, in the county of Muskegon and State
of Michigan, have invented certain new and
useful Improvements in Steam - Boilers, of
which the following is a full, clear, and exact
description, such as will enable others skilled
in the art to which itappertains to make and
use the same, reference being had to the ac-
companying drawings, and to_ the letters of
reference marked thereon, which form a part
of this specification.

This invention relates to improvements in
steam-boilers of that class commonly known
as “ water-tube boilers,” and has for its ob-
ject the construction of a boiler in which wa-
ter is first fed into a water-tank or steam-
drum in such a manner as to be spread over
a8 much space as possible, so that the cold
water will be gradually introduced into the

hot water, and of a generating-chamber and

tubes to which water can be fed from thetank
situated above the same, S0 as to enter a com-
partment of the genemting—ehamber and be
conducted therefrom by interior pipes into
exterior pipes, where it is exposed 1o the ac-
tion of the heat in the combustion-chamber
of the furnace, and when after being so ex-
posed and converted into steam be conducted
by the said exterior pipes to another com-
partment of the generating-chamber, and
thence be conducted by suitable connections
to the water-tank or steam-drum, thereby se-

curing a rapid circulation, which will insure

a rapid generation of steam.

The invention consists of a furnace ot suit-
able construction adapted to the purpose, a
generating-chamber divided into two com-
partments by a sectional partition, the ex-
terior water-tubes emptying into the inner of
the said compartments, and interior tubes
leading from the outer of the said compart-
ments and passing through the inner one into
the exterior tube and extending into the same
nearly its entire length.

The invention furthel consists in the novel
construection, combination, and arrangement
of parts, such as will be hereinafter more

so fully descmbed pointed out in the appended

!
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claim, and illustrated in the accompanying
dlawmos

In the accompanying drawings, in which
similar letters of reference designate corre-
sponding parts, Figure 1 is a lonﬂltudmal
vertical section of a boiler embodymﬂ* the in-
vention. Fig. 2 1s a transverse vertical sec-
tion on the line « « of Iig. 1. Fig. 3is a lon-
gitudinal section through the exterior and in-
teuo}. tubes, showing them 1n their relative
positions and the means whereby they are so
retained, and it also shows the device for
closing the rear end of the exterior tube. Fig.
4ig a front elevation of the partition whlch

divides the generating-chamber into two com-

partments. Fig. 518 a transverse vertical sec-
tion on the line z z of Fig. 4. Tig. 6 is a
transverse horizontal section on the line v v
of the same figure.

Referring to the drawings, A represents a
furnace of any suitable ecmstl uction adapted
to the purpose, consisting of the side walls B
B, the front and back walls C and C’, re-
Spectwely, and the arched top D. In the
front lower part of the furnace is the fire-box
H, and beneath it is the ash-pit E/. They are
separated from the combustion-chamber E?
by the bridge E-.

E* isan arch supporting the rear end of the

water-tank 1" and separating the upper part
of the combustion-chamber from the uptake

B, serving to deflect the products of combus-.

tion which may have arisen in the front part
of the chamber downward, so that they
again come in contact with the water-tubes
a,nd the heat be ut111zed to the greatest ex-
tent. |
To the sides of the generating-chamber are
attached the supports a a, whwh rest upon
plOJ jections of the side walls and serve to sus-
tain the chamber in its proper position. In
the back plate b’ of the generating-chamber
are secured 1n the ordinary manner the exte-
rior water-tubes G G, the rear ends of which
are supported in the plate G/, seated in an
opening in the back wall C’ of the furnace.
It will be observed that the water-tubes are
set at a slight inclination, the front ends be-
ing higher than the rear ones. Such a posi-

tion tends to give a more rapid circulation,
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as the heated water or steam will always pass | forms the back of the generating-chamber I,

out the upper ends and the colder water will
enter the lower ends, a regular current up-
ward through the tubes always existing.

"In the front end of the generating-chamber

is a man-hole provided with a suitable cover

F*, which allows ready access to the chamber.

- Communication from the exterior of the fur-

10

nace to the said man-hole is had by means of
the door H.

In the upper partof the furnace, havingits
rear end resting upon the arch I£* and its front

~ end in the wall C, is the water-tank or steam-
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ber by the pipe T".

drum T, connected with the generating-cham-
_ Access to the interior of
the tank is had through the man-hole 'I%
Water is supplied to the tank by the supply-
pipe 'T% which enters the front end of the
same and extends nearly its entire length and
rests its rear end on a support #. This pipe
is perforated its whole length—that is, as

much of it as is in the tank—so0 as to distrib-

ute the water over as much space as possible,
and thereby gradually introduce the cold wa-
ter into the hot water. The tank is partly di-
vided into two compartments by the semicir-
cular partition %% vertically placed over the
opening of the pipe T". _
The generating-chamberis divided into two
compartments f and f’ by the vertical parti-
tion K, which is connected with the partition

2 of the tank by the plate %% placed within

the pipe T/. The general outline of these par-
titions and the connecting-plate 1s such that
the edges will set closely against the adjacent
walls. The partition K is formed of sections
i of such size as may be readily removed
through the man-hole I'. It may be divided
into only three pieces, as 1s shown in Fig. 2;
but five, as shown in Figs. 4, 5, and 6, 1s the
preferred number. Connections between the
several sections of the partitions K and /-
and the plate /° is made by overlapping the
adjacent edges and passing through them the
bolts s s,which have perforated ends, in which
are seated the keys s’ s’.- The partition IX
also forms a support for the front ends of the
interior water-tubes G* G*, which will be de-
scribed farther on. 'These tubes serve to mu-
tually support the partition in 1ts upright po-
sition. It might be well to state here that
the joints between the sections of the lower
partition and between the partitions and the
sides of the tank and chamber need not be
water-tight, as the latter only serve to sepa-
rate two currents of water and not to divide
the water into separate bodies.

The object of having the partition K in
sections is to allow its removal whenever it

is desired to have access to the front ends of |

the tubes G, for if it were in one piece it
could not be removed and the space between
it and the sheet b’ would be too narrow to al-
low a ready manipulation of tools therein.

G G represent water-tubes, which have

and open into the compartment f’. Their
rear ends are secured in the plate G/, seated

in an opening formed in the rear wall C’, 7o

which is covered by the door C<. Themeans
used to secure the front ends of the tubes in
the plate O’ are those which are ordinarily
used. As it is often necessary to have ac-
cess to the rear ends of the tubes for exam-
ining their interior and for cleaning, a dif-
ferent means is adopted for securing the said
rear ends in place and also for closing the
opening at the same time. Before the tube
is placed in position a collar M, having its
outer periphery threaded, is placed upon it,
and then the tube is placed in position and

scured to the plate b at its forward end. A
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wedge-shaped plug m and a rubber gasket

m/ are placed in the flared opening in the
lower end of the tube. AcapN,havingits in-

terior periphery threaded, is placed over the

opening and is screwed to the collar M, there-
by securing the plug in place and securing
the tube against any tendency that it may
have to be drawn into the furnace.

G? G? are smaller water-tubes carried for
nearly their entire length within the tubes
G @, their ends reaching almost to the ends
of the inclosing tubes at the rear and are
supported therein by the lugs [ {. The front
ends of these tubes pass through the com-
partment f/ and are seated in the partition
K and open into the compartment f. The

pins p » hold them in their proper relative

positions.
The operation of the device is as follows:

Fire having been started in the fire-box, the

products of combustion on their way to the
uptake will pass around the tubes G G, and
as these tubes are the first ones heated the
water in the annular space formed between
the interior and the exterior tubes will con-
sequently be heated first. The steam there
created will rise in the exterior tube and flow
into the chamber 7/, thence through the con-
necting-pipe into the tank or steam-drum T,

from which it can be taken by means of the.

outlet U. As the water leaves the tubes G
G, the water in the tubes G° G* must flow
from the lower ends of the latter into the
former and Dbe heated in turn. This will
cause an inflowing current into the compart-
ment £ from the tank and an outflowing cur-
rent from the compartment /* into the tank.
These currents will be separated from each
other by the partitions K and /* and the con-
necting-plate &° so that they cannot mingle
and interfere with each other’s movements
and thereby cause a very rapid circulation
and a quick generation of steam.

ITaving thus deseribed my invention, what
I claim,and desire to secure by Letters Patent,
18—

In a steam-boiler, the eombination of the

generating-chamber, the sectional partition

their front ends secured in the plate b, which } separating the said chamber into iwo com-
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partments, the tank situated over the said | leading from the same and opening into the
chamber, the partition partly dividing the | inner of the compartments of the generating-
sald tank into two compartments, the pipe | chamber, substantially as described.

connecting the chamber and the tank, the In testimony whereof I affix my signature in

5 plate secured within the said pipe and con- | presence of two witnesses.
necting the partitions of the tank and the A > TN
genem?;ing-ch&mber, the interior tubes lead- | ‘TABIES B. JOHNSTON.
ing from the outer of the compartments of the VWitnessess:
- generating-chamber, and the exterior tubes F. H. SCHOTT,

10 partly inclosing the said interior tubes and W. H. BARNES.
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