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'__TO all whom it ma 1/ Conceri:

Beit known that I, VIRGIL W. BLANCHARD

-of New York, in the eounty and State of New
York, have mvented certain new and useful
| '_Improvements in Steam~]3011ers, and I do here-
by declare that the following is a full, clear,

-~ and exact deserlptlen thereof reference bemw

- had to the accompanying drawm gs, and to the

- letters of reference marked thereon, which
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form part of this specification, in w hich—

Jigure 1 is a diametrical section thr ough a

tubular steam-boiler having my improvement

~applied toit.
through the same.

Fig. 21isa VGI‘th&lCIOSS section
‘Tig. 3 is a vertical cross-
section through the compound boiler of Kig.
4; and Fig. 4 is a vertical section and part

side elevatlon of the eompound bmler and a

" prevent the formatlon of scale and deposit of

- sediment on the interior of a boiler-shell; or
on the flues thereof, by mechanically causing

- a rapid forced eneulatmu of the water sur-
rounding the flues in the boiler, and thereby

- sweeping the metal Surfac,es and lz:ee];nm:Jp them
clean. .

detail of a furnace.
This invention relates to hm izontal-fiue
steam-boilers; and my object is to effectually

My object is also to increase the heatmg—

S 'smfaees in a tubular steam-boiler by combin-
.30

ing in a novel manner a series of flue-boilers,
the shells of which are all strongly united by

~ diaphragms which have apeltures that allow
~a common circulation of watef through the
~ series of boilers or boiler-sections, as will be

fully understood from the following deeerlp-

tion when taken i 111 c,onneetmn w1th the an-

- mnexed drawings.

40

I will first 1efe1 te & Smﬂle tubulm boﬂel;
| represented by I*lﬂ‘"% 1 and 2 of the mmexed

drawings.

- A desw nates the shell of the b011e1 W]llCh |
.- - _may be eonstrueted in the usual well- k_nown |
| manner and of any desiredshape. The boiler- |
- 8hell represented inthe abovefiguresis cylin-

drical and provided with heads, to which the
SRR flue-tubes B are secured. Atasuitable point |-
o Dbelow the level of the water-line I secure in-

- side of the boiler-shell a horizontal diaphragm

C, which extends from end to end and from

50 one 51de to the other of the boiler, and 18 pro-

| rided at ¢ with & passage for water.

I to the bottom of the boiler.

(No model,)

diaphragm or horizontal partition C is lo-
cated above the flues B, and it has depending

from itatsuitable in tervals vertieal partitions

D’, through which all of the flues B tightly
pass. T hese partitions donotextend entirely
Between these
partitions D/, and rising from the bottom of
the boﬂer—ehell,, are similar vertical partitions

D, which extend up nearly to the horizontal

dlaphmwm C, and through which the flues B
tightly pass. It will thus be seenthat 1 have
a vertical communication ¢ between the space
above the diaphragm C, and that I have a zig-
zag passage in the ﬂue-space below said dm—
phra,gm through which Wetel is caused to
rapidly circulate.

G designates a water-forcing pump ar-

ranged outmde of the boiler at the end oppo-
_51te the vertical passage a through the dia-
phragm C. This pump may be driven by a
belt flom an engine which receives steam.

from the boiler. The exhausting-port of the
pump communicates with the water -Space out-
side of the flues B by means of a pipe P/,
and the opposite or forcing port of the pump

| communicates with the Water-spaee above the
dldphraﬂ‘m C and below the water-line, as.
shown in Fig. 1.

It will be seen from the above debeuptlon

water and the pump put in operatlon there
will be a rapid forced circulation of the wa-
ter in the boiler, the direction of the cur-

rent being indicated by the arrows on Fig. 1.
‘The water will be drawn from the flue-space

below the diaphragm C, through the pump,
and forced back into the boﬂer above the
diaphragm. By these means a deposit of
sediment orscale is effectually prevented and

a realization of the full benefit of the heating

capacity of the boiler obtained.

In practice I shall provide the boiler with

a mud-well S5, having a cock for dlawmn' off
the eedlment from tlme to time.

Figs. 3 and 4 show a compound boiler com-
posed of a number of boiler-shells having
bulgingsides and united by diaphragms C, riv-
eted to the shells. These diaphragms are ar-
ranwed 11011z0nta,11y and pI’OVlde with pas-

This
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sages @, and the vertical partitions DD’ and
flues are arranged precisely as described for
the single tubular boilerof Fig.1. The high-
est seetion of this compound boiler is without:
flues and forms a water and a steam space or
dome fror1 which steam is carried off to the

~engine by means of a perforated pipe E, fully

described 1n my application for Letters Pat-
ent filed June 30,1884, Serial No. 136,341, and

not herein claimed. Thiscompound boileris

arranged in furnace-walls R, the inclosing
space communicating at its end with a fur-
nace I by means of a passage J. The in-
terior of the walls R is constructed with pas-
sages I v h leading in a tortuous course to a
chimney. The lowest section of the com-
pound boiler above described communicates
with a pump G by means of a pipe P/, and

- the highest section communicates with this

20

pump by means of a pipe P. It will be ob-
served that the circulation of water in this
compound boller when the pump is in opera-

tion will take the course indicated by the ar- ;

rows on Fig. 4.

Having described my invention, I claim as
new—

1. The eombination, with a tubular steams-

413,024

boiler having a diaphragm C, a series of tubes

below said diaphragm, and a steam-space
above the same, of an exhausting and forcing
pump communicating with the spaces above
and below said diaphragm, substantially in

the manner and for the purposes described.

2. The combination, with a steam-boiler, of
the diaphragm having an aperture at oneend,
the flues below this diaphragm, the vertical
partitions in the flue-space, a pump, and 1ts
pipe-connections with the spaces above and
below said diaphragm, substantially as de-
scribed. |

3. A compound steam-boiler consisting of
a series of boiler-sections arranged one above
the other and united by diaphragms, each
perforated at one end, in combination with
flues, the partitions arranged as described,
and a pump, substantially as described.

In testimony that I claim the foregoing as
my own I affix my signature in presence of
two witnesses.

VIRGIL: W. BLANCHARD.

Witnesses:
ALEX. S. STEUART,
A. E. DOWELL.
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