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To all whom it may concern:

culation from the l'of_ver to the upper parts of N

Be 1t known that I, WILLIAM ORAIG of the | the boiler 1s limifed.

~ clty of Brooklyn, in the county of Kmﬂ's and
State of New York, have invented a new and
5 useful Improvement in Means for Producing
~ Circulation in Steam-Boilers,. of Whlch the fol-
lowing 1s a specification.
My invention is more par tloularly intended

for marine boilers of large size, although it |

10 may be employed in connectlon with ofhel
boilers. .

- It i1s well Lnoun by marine engineers that
in getting up steam in modern marine boilers
of large size the water which is in the upper

15 part of the boiler, and which is in contact with
- orabovethe upper parts of thefurnacesandthe

tubes, becomes heated much more quickly.

“than the water in the lower parts of the boiler.
In some boilers if steam is got up quickly it

20 will be found that the temperature in the up-
per part of the boiler will be even as high as

. 800° Fahrenheit, while at the bottom of the
- boiler it may be below fifty degrees. In fact,

| 1n most modern marine boﬂers the water will
2 5 be comparatively cold at the bottom of the

' boiler for several hours after steam is got up
- and the engines are running. When Sueh dif-
ferences in temperature exist in the boiler, 1t
1s evident that the parts which are affected by

30 the differences must be subjected to enormous |

- strain and greatly weakened by reason of un-

- equal expansion, and especially is this true of
such parts as are most exposed to the heat of
the fire—such as the furnaces, back connec-

35 tlons, tubes, and tube-sheets. At any time but
. Very llttle steam 1s generated below the grate-
~+ bars of the modern marine boiler, and the con-
sequence 18 a very slow circulation and com-
paratively low temperature in the lower part |
40 of the boiler, and a rapid circulation and high
temperature in the- upper parts of the boiler;
and 1t 18 undoubtedly a fact that boilers are
greatly weakened and their life shortened by |
such constant and considerable differences of
45 temperatule Large steamships have a num-
ber of large boﬂels-sometlmes ten or more~—

‘and it is obvious that the quantity of waterto |

be moved to produce an effective circulation

- in them all, especially in getting up steam, is
50 very great, Whlle at the same time the room
. available for means to produce an outside cir-

The object of my invention is to provide a -
means which shall be more effective than any s5
heretofore used in producing the necessary = .
cireulation, which shall oceupy but little room,
and which may be applied to boﬂels ab a com-
paratively small cost.

To this end my invention consists, essen- 6o
tially, in the combination, with a steam- boﬂel B
of an injector, a suction or supply pipe lead-
ing from the lowe1 portion of the boiler to the ,
water-inlet of the injector, and a discharge-
pipe leading from the injector to the upper 63
portion of the boiler, whereby the injector
will serve to circulate the water from the lower
part to the upper part of the boiler, and will
be made to work under almost an ethbl 1um
of pressure—that is to say, the pressure on 7o
the suction or supply pipe will be nearly as .
great as the pressure against which the water
18 to be forced by the 1llJect01 The injector
may have only a single suction or supply
pipe; but i prefer to 1310V1de two or moresuc- 73
tion or supply pipes. leading from the lower .
‘portion of the boiler at dif erent partsthereof

{ to the water-inlet of the injector, and each

provided with a wvalve, whereby the passage
through it may be controlled, thus providing 80
for increasing or dlmlmshmﬂ the quantity of .
water taken thr ough either suetion or supply
pipe, as the tempelatme of water on oneside
or the other of the boiler may be greater or
--less " 85
Inthe accompanying drawings, Figurelis -
a front elevation of a boiler haxfmﬂ* my inven-
tion applied to it, the discharge-pipe of thein-
jector being br oken away or removed to expose
the inj iector behind it, and the injector being go
in section. Fig. 21is a vertical section on the .-
 line 2 #, Fig. 1, showing the front end portion
of the bouel ; and Fig. 3isa plan of the parts

| embodying my invention and a portlon of the:

extreme front of the boiler. =~ . 95

Similar letters of reference deswnate corre-
5p011d1]1 parts in all the figures.

A designates the boiler, which is shown as
having three furnaces, A’ and at the front of
Whlch the injector B 18 phc,ed The 1njector 100
and its connections may be placed 1n any
other position; but when at the front of the
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boiler it is within reach of the fireman or en-
oineer, and is therefore more convenient of
access. The injector may be of any well-
known type. As here shown, the injector B
18 connected by two pipes, C C, withthe lower
part of the boiler at opposite sides of and be-
low the lowermost furnace, A’, and in these
pipes are valves (' whmeby the passage of
water from the 10wer part of the boiler up-
ward to the injector can be controlled.

D designates the discharge-pipe, which, as
here shown, extends fromthe lower end of the
Injector and then upward, asshown in Ifig. 2,
in front of the injector and into the boiler.
This discharge-pipe enters the boiler a short
distance below the water-line, which 1srepre-
sented by the dotted line XV and 18 broken
away or partly removed in Fig. 1 in order to
show the injector, which 1s .behind 1t. The
pipe D is provided with a valve, DD, whereby
the entrance of water into the upper part of
the boiler may be controlled. The pipe D
might enter the boiler above the water-line,
1f desired. - |

i designates a steam-pipe leading from the
maln steam-space of the boiler, and provided
and & designates a
branch steam-inlet, which is provided with a
valve, I, and with which is to be connected a
Ppipe e\tendmﬂ from the donkey-boiler usually
used on steam -ships, and which is not here
shown. Thesteam entersthe injector through

the nozzle or orifice a, under control of the

usual valve, «’'; and b designates the passage
through which the steam and the current of
water “nduced thereby pass downward to the
discharge ID and thence into the boiler. At
the bottom of the bend in the discharge-pipe
D 1s theusual overflow or try-cock, ¢.  When
the fires are first lighted in the boiler, and be-
fore steam 18 gencrated, the steam for oper-

ating the injector is taken from the donkey-
boiler through the branch steam-inlet I&*. The
donkey-boiler, as commonly used, is employed
for supplying steam to hoisting-engines; but
by the time the fires are started in the main
boilers the hoisting of cargo is generally about
completed, and consequently the donkey-boil-
er will furnish an ample supply of steam for
the 1njectors on theseveral boilers, at least one
being applied to each boiler. The valve E’
being opened and the valve ¢ pro*Jerly acl-

Justed the steam issues from the orifice a into
the passage b, and Induces a current through
the suction - 1‘)1pes C_and through the dis-
charge-pipe into the upper part 01‘ the boiler.
This circulation is confinued until steam of
sutficient pressure to work the injector1s gen-
erated in the main boiler, whereupon the
valve E’is closed and the valve K opened,
and thereatter the steam for operating the in-
jector 18 taken irom the main boiler. By the

operation of theinjector a rapid circulation is

|

QOA, 118

kept up, and any considerable differences in
temperature in different parts of the boiler
are prevented. The injector may be kept in
operation as long as desired, and the fireman
or engineer, by adjusting valves €', can in-
crease or diminish the guantity of water taken
from either side of the boiler, as may be nec-
essary to preserve a temperature as nearly
uniform as possible. DBut a single pipe, C,
may be used to connect the lower part of the
1njector with the boiler.

It will be observed that no matter how
oreat the pressure in the boiler, the injector
is operated nearly 1 equﬂ1brmm and hence
but a comparatively small qlmlltztv of steam
will be used; and even this steam, or the heat
oglven off by its condensation, all enters the
boﬂer through the pipe D.

From the ‘lbOV description it will be seen
that I provide a means which wili be eifective
in circulating the water 1n the largest boiler,
which may be applied at comparatively a small
cost, and which will oceupy little space.

The apparatus is preferably entilely sup-
ported from the boiler, and from Figs. 2 and 3
1t will be seen how shﬂhtlv 1t 131"0]6018 beyond
the front of the boiler when it is arranged in
that position.

In a steamship I intend to provide each of
the main boilers with an injector,
with the boiler as herein described, and when
the fires are
Supplied with steam from the donkey-boiler.

What I claim as my invention, and desne
to secure by Letters Patent,

1. The combination, with a sbeam boiler, of
an injector, a suction or supply pipe. le&dmu
from thelower part of the boiler to the wat-er-
inlet of the injector, and a discharge-pipe
leading from the injector to the upper part of
the boiler, whereby water taken by the in-
jector from the lower part of the boiler will
be delivered into the upper part thereof, and
an outside ecirculation of the water in the
boiler will be produced, substantially as de-
scribed, and for the purpose set forth.

2. The combination, with a steam-boiler, of
an injector, two suction or supply pipes pro-
vided with valves and leading from the lower
part of the boiler at opposite sides thereof to
the water-inlet of the injector, and a dis-
charge - pipe leading from the injector to the
upper pdrt of the boiler, whereby provision
1s afforded for circulating the water in the
boiler and for varying the quantity of water
supplied to the injector from ditferent parts

of the boiler, substantialiy as herein de-
scribed. - |
WILLIAM CRAIG.
Witnesses:

- CHANDLER HALL,
FREDK. HAYNES.
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