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To all whom it may concern.:

Be it known that I, JamMESs J. BUSH, a citi-
zen of the United States, residing at Newark,
in the county of Essex and State of New Jer-
sey, have invented certain new and useful
Improvements in Steam-Generators; and I
do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art
to which it appertains to make and use the
same, reference being had to the accompany-
ing drawings, and to letters of reference
marked thereon, which form a part of this
specification. -

The herein-described invention relates to
improvements in steam generators and cir-
culators, and is designed to provide an ef-
fective and simply -constructed device, the
primary objects of the invention being to pre-
vent inerustation of the shell of the boiler
and to produece a constant circulation of the
water through the same, and also to heat the
water before it enters the boiler.

In the accompanying sheet of drawings, in
which similar letters of reference are em-
ployed to indicate corresponding partsin each
of the several views, Figure 1 represents the
steam-generating device as applied to a ma-
rine boiler, the same being represented partly
in perspective and partly'in section to illus-
trate more clearly the .application of the
steam-generating device thereto. Fig. 2is a
front elevation of the water-heater used in
connection with my invention, and Fig. 3 is
an enlarged vertical section of the lower sec-
tion-joint of the heater illustrated in said
Fig. 2. Fig. 4 is a plan view of part of the
connecting-pipes arranged underneath the
boiler, and Fig. 5 is a side elevation of a two-
way elbow-joint.

In the above-described views, A indicates a
boiler, which may be of any desirable con-

© struction, either a marine, locomotive, hori-
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zontal, or other boiler. In the bottom:of the
boiler A are arranged the take-in pipes ¢ and
¢’y which extend from the rear end thereof
to. the front or forward part and pass through

- the shell of the boiler near the fronton oppo-
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site sides and around the outside of the front,
and thence back into the ash-pit C, under-
neath the grate B, as will be clearly seen from

Fig. 1. Return-pipes a? and ¢® are connected
with said pipes ¢ and @', and pass into the
ash-pit and into the bridge-wall D, and are
connected with the water-heater E, arranged
within the flame-chamber or “back uptake”

I in the manner shown, the top of said water-.
heater E being connected with a pipe b, lead--

ing into the. boiler, provided with a funnel-
shaped discharge-opening arranged, prefera-
bly, above the water-line.

: The water-heater E, in which the water is
heated before entering the boiler, is arranged
within the flame-chamber, as has been stated,
and consists, essentially, of the section-joints
e.and ¢, secured to the pipes ¢? and ¢® and
the pipe b, respectively. ~The joints e and e’
are provided with any desirable number
of projecting portions having opening e?,
and into the upper section-joint ¢’ is tapped
the pipe &% while the openings in the lower
section-joint e are provided with expansion-
joints e* into which the opposite ends of the
pipes ¢* are secured. The joints eand e’ are
constructed, preferably,as shown in the draw-
ings, with a single opening placed centrally
on one side, and the opposite side of the joints
being provided with a series of openings, all
of which are arranged in a line and in the
same plane with the plane through the single
opening. The body portion of the joint is
curved at its ends, as illustrated, thus facili-
tating the flow of the water therethrough, and
the section-joint arranged on the upper ends
of the pipes ¢® actslike an injector, causing the
water to be forced into the pipe leading into
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the upper part of the boiler and thereby rap- -

idly increasing the velocity of the water, as
is evident. :
The return-pipes a? and ¢, arranged within
the ash-pit, may be provided with bends af,
agillustrated in Fig. 4, which are serewed into
the two-way elbow-joint o (shown in Fig.
5,) upon which the water-heater E is se-
cured, as shown in Figs. 1 and 2; or the
pipes o* and ¢® may be straight, not eon-
necting with each other at the back of the
boiler, and having a water-heater arranged on
each end of the pipes, as will be understood.
In the latter case the boiler is provided with
an independent system of pipes and water-
heaters on each side of the boiler, thus eaus-
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ing a greater circulation and a quicker means
of 0fenera'cmo steaim.

1t des1rab1e, the elbow-joints a® may be plo-
vided with plugs ¢, which can beremoved to
enable the removal of any sediment or dirt
that may have collected in the pipes.

Owing to the arrangement of the genérat-
ing device or heater in the flame-chamber,

" where the combustion of the gases takes place;
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an important advantage is attained in that
the flames freely sulround and encircle the
pipes ¢, .the water in the pipes being easily
heated, ‘due to the large heatmfr-surfaee de-

rived in this an(uwement and also the rapid- -

ity of ecir cula’mon of the water is thereby
greatly increased.

As will be notlced from Fig. 1, the mtake—
pipes @ and. o’ are ananoed in the lowest
partofthe boﬂer, thus takmw the water there-
from which is coldest, the water being caused
to. pass through the pipes in the direction of

the arrows and being thoroughly heated in

the heéater or 0fenemtm E before passing into
the boiler A,

The pipes o and o being dnanoed under:

neath the grate and below the ﬁre, the great

danger of the burning of said pipes, which is-
80 common in Uenemtoxs as heretofore made; -

is-thereby avmded
In order to. ‘protect the lower section: Jomt

e and its expansion-joints from contact with |

the flames, the expansion-joints are mmncred

withinthe blldcre wall, asshown in Fig. 1, ‘uhus ;
avoiding the possﬂ)lhty of the ;]omts bem0 ‘
As thus ;

ruined by contact with the flames.

constructed a constant current of water is

caused to flow through the pipes and the wa-

ter-heater from the lowest part of -the boiler; .

and which, after passing through the pipes,
is foreed back into the boiler, as will be un-
derstood, thereby preventing the dirt in the

water from being deposited on the boiler::
sheets, and said boﬂer and the pipes-are kept ;

: i ing and a: valve D’ -in said pipe, all of said
-parts being arranged substantially as andfor

perfectly clean.
As indicated in Fig, 1, gate- Valves a’ may
be arranged in the pipes ¢ and ¢’ on the'out:

side-of. the boiler, on - opposite sides thereof,
‘and ‘also a similar valve b’ in the piped, the

Yalve-stem of which extends up tthl‘lO’h the:

top of theboiler and is provided with a “hand.
wheel on'the outside of ‘the boiler.

By this;

arrangement of the valves of and b’ the sys-
tem of pipes may be shut off from the boiler |

in-case of an accident to one of the pipes or

the water-heater without disabling the boiler

itself from further use.

This mmn<fement is:

of great advantage when the gener ator is used :

on marine b011e1s, and where it is necessary

to kéep up steam in order to reach the desti-.

nation of the ship.

As illustrated more pameulculy in Fig. 31 i
the pipes €® are secured at their lowest ends’

in & union e, which is screwed into a 'collar

. &% and whleh collar is screwed fast upon the
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1)10;ject1n<r p01t10ns, in which is arranged
the opening ¢ - Thus I have obtained a wa-
ter-tight joint, which allows the expansion of

419,634

the pipes ¢® without the danger of wrénching
the joints and causing ‘the’ leakaoe of* Watel
therethrough.

The feed—watm is fed into the boiler in the
usual manner, as will be understood.
. Having thus deqeubed my invention, what
I claim is—

1. The eombmatlon, with a boiler, of a

-steam-generator consisting of pipes arranged

in the bottom of the boiler and projecting and
leading out therefrom, and connected with
pipes au(xnded within the ash-pit below the
grate, and connected at the back of the boiler

‘Wlﬁh 3 ‘series of ‘smalléi pipes communicating

and connected with said pipes arranged be—
low the grate by a section-joint, as fmd' for
the purpose set forth,

. The ecombination, with a b011e1, of a

steam generator CODSIStlnf’ of pipes-arranged
in ‘the bottom of theboiler and projecting gand
leading out. therefrom; and communicating
and connecting with. pipes arranged below

‘the grate, and connected ‘at the back of the

boiler by a series of ‘smaller. pipes auanoed
between two section-joints e¢-and ¢/, one of
said joints being prov1ded with expdnsmn-
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joints, into Wthh said pipes are screwed;as

and for the purposes set forth.

"8. The combination, with a b011er, of a
<tean1-0 enerator consisting of pipes ¢ and a’,
arrdnved in the bottom of the boiler-and'pro-
;]ectan" and leading out theréfrom, valves a
in said pipes, pipes «? and @b, arranged be-
neath the grate and connected with said pipes
a and ¢’ at the front of the. boiler, a water-
heater E, consisting, essentially, of a series of

‘pipes €® of smaller diameter, secured at their

lower extremities into a section-joint e, com-
municating with the pipes a? and ¢ said
pipes €% also being secured at their apper ex-
tremities into a section-joint ¢/, and a pipe b,
attached to said joint and projecting into the
boiler, and provided with-a discharge-open-

the purposes set forth.
. The combination, with a boiler; ofa

‘stecmm~ffenerator consisting of pipes arranged

in the Dottom of ‘the b011e1 and. pro;ee‘omo
and leading out therefrom and communicat-
ing with and connecting with pipes arranged
below the grate, said pipes being conneeted

‘at the back-of the boiler by means of an’el~

bow-joint, as shown, having plugs therein, a

section-joint mrdnoed and secured on' sald

elbow-joint, a series of pipes of smaller di-
ameter secured in said section-joint, and a
second section-joint arranged on theopposite
ends of said pipes.and commnnicating with

: the boiler, as and for the purposes set f01 th.

. The combination, with a boiler, of " a
steam-weneratm consisting of - pipes leading
from the bottom of the b011e1 ‘and thelebe-
neath to the front thereof, pipes connecting
with said pipes at the front of the boiler and
leading back underneath the grate, a section-
joint arranged in said pipes, a series of pipes
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of smaller diameter secured in said section-
Joint, a second joint arranged on the opposite
ends of said pipes, and a pipe provided with
a discharge-opening connected withsaid joint
and projecting into the boiler, for the pur-
poses set forth.

6. The combination, with a marine boiler,

-of a steam-generator consisting of pipes ar-

ranged in the bottom of the boiler and pro-
jecting and leading out therefrom on opposite
sides of the boiler near the front thereof,
valves in said pipes, pipes connected with
said valves and extending toward and lead-
ing into the front of the boiler and arranged
beneath the grate, a water-heating device ar-
ranged in the flame-chamber of the boiler, a
section-joint e, as set forth, for securing said
water-heater to the pipes underneath the
grate, a second section-joint ¢ and a pipe b
connected therewith and leading into the
boiler, and a valve in said pipe, as and for the
purposes set forth. ‘

7. The combination, with a boiler, of a

steam-generator consisting of pipes leading
from the bottom of the boiler and therebe-
neath tothe front thereof, valves in said pipes,
pipes connecting therewith and leading back
from the front underneath the boiler to the
back thereof, a two-way elbow -joint having
removable plugs therein connecting said
pipes, and a section-joint arranged on said
elbow-joint, a series of pipes secured in said
section-joint, a second joint arranged on the
opposite ends of said pipes, a pipe connected
with said joint and projecting into the boiler
and provided with a discharge-opening, and
a valve in said pipe, the stem of which pro-
jects through and out of the top of the boiler,
for the purposes set forth.

In testimony thatI claim the invention set
forth above I have hereunto set my hand
this 18th day of July, 1889..

JAMES J. BUSH.

‘Witnesses:

FREDK. C. FRAENTZEL,
FREDK. 8. RICE.
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