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To all whom it may Y CONCErn:

Be it known that we, GEORGE H. BABOOOK
of Plainfield, Union county, New Jersey, and
STEPHEN WIL(‘OX of Brooklyn, Kings county,
New York, have mvented certain Improve-
ments in Steam- -Boilers, of which the follow-
mg 1s a specification:

“We employ a series of elongated chambers
or tubes arranged side by side, and so con-
nected together and to a series ot steam-gen-
erating tubes below as tosecure a complete Sy S-
tem of circulation through all the tubes and
chambers, while, the steam-generating tubes
being above and each side of the furnace, the
hot products of combustion are efﬁcwntly ap-
plied to the heating-surface.

The following is a description of what we
consider the best means of carrymg out the
invention.

The accompanying drawing forms a part of
this specification.

Figure 1 is a vertical cross-section on the
line S S in Fig. 2. Iig. 2 1is a central longi-
tudinal sectwn S

Similar letters of reference mdlcate like parts
in both-the figures.

A 1s the grate; Al, a sllghtly inclined wall
forming the back of the furnace; and A? A?
are the sides of the furnace. These walls of

- the furnace are of brick, and are inclosed, as

is also the entire Structure in a casing of 1 1r011
partly wrought and partly cast, as will be un-
derstood from the drawing. The casing may
be double, with an air-space between, or other
~ provisions may be made for rétarding the es-
cape ot heat through this casing. B B B are
slightly-inclined e¢ylindrical vessels, in whieh
the separation of the steam from the water is
~ effected. As ordinarily worked these vessels

are nearly or quite half filled with water. They
are connected at one end by stout cast-iron

heads, held together by transverse bolts b, of
whwh there are two, one above the other, pass
~ing through I&rgel cylindrical connections,
thmugh which the water and steam may free-
ly circulate. "This construction is shown clear-
ly in Fig. 2. The castings which form the front
heads of these pipes or cylindrical vessels B
are marked B'. From each depend two sets
of short tubes, forming, respectively, the heads
of other series of inclined tubes.

| six sets of these inclined tubes.
posed of three, one above the other, is marked
O, and is mounted on one side of the furnace

There are

One set, com-

Another corresponding set, marked >,
mounted on the ofher side oi the furnace, and
four sets, marked D, are mounted between
them. The sets C! O? are inclined in the op-
posite direction to the other sets ID. The tubes
C! C? are lowest at their forward ends, and the
steam which is generated in them moves back-
ward in risin g and enters a series of back con-
nections, E. In this the steam mingled with
water moves horizontall y a little distance, and
thus obtains access to the lower ends of the
several fubes D. These tubes are inclined in
the opporite direction, their front ends being
highest, and the mingled steam and water ris- -
ing 1n these tubes D moves forward actively
to the highest tubes or connections B at the
front of the boiler, in which latter the min-
oled steam and water rises to be distributed
and separated in the top series of vessels B.
We provide liberally for the descent of the wa-
ter to complete the circulation by vertical con-
nections K at each side of the front. Through
these the dense water descends freely, and 18
presented again at the lower front ends of the
respective side tubes C! C? to again commence
its upward circuitous journey. The fronf of
the furnace is formed of brick resting on an
arch casting, A%, There are one or more doors,

1ot represented, which close the mouth in the

ordinary manner. ‘The air 1s supplied to the
furnace by natural draft or otherwise in the
ordinary or any suitable manner. The heat

from the incandescent fuel is radiated upon

the side pipes C! C?; also upon the central

pipes D. Only a small amount of this radi-

ant heat 18 allowed to pass through the spaces
between the pipes, and this is received on the
brick or other surfaces, and 1s stored and re-

flected or radiated back so that it 1s efficient-
Iy utilized. A thin deﬂectmg -plate, N, mount-
ed above the front half of the tubes D, ar-
rests the products of combustion and detmns

them under it, allowing them to be discharged

upward only at the back end. The gases ris-
ing in rear of the back edge of the plate N
are again arrested and retained by thin met-
al stops P resting on the tubes B at the back
part of their length, and allowed to rise only




- through the spaces between the tubes or ves-

‘sels B near the front. IFrom thence they flow

back again to the uptake or chimney O, which
18 represented as provided with a notch to re-

ceive a damper, and may have a chimney, of

iron or other material, leading up therefrom,

as will be understood. The stops P are light

- and cheap. They are merely pieces of sheet-

iron, bentin theform of slightly-flaring troughs,

and are dropped down into the spaces between
the cylindrical vessels B. Ashes and dust will

accumulate upon these stops in course of time,

- or a quantity of such material may be deposit-
ed there at the commencementwhen the struct-

ure 1s new, if preferred. The side bricks A2
are supported on internal shelves formed in

the castings of the casing. The back endsor

~ junctions E of the several sets of tubes O! (2
D are supported upon a corresponding shelf
formed in the back of the casing. The lower-

most of the back connections E rest directly

. upon the shelf, or on bricks, or the like rest-

Ing thereon; and the several back connections
above rest upon it and upon each other, as

- clearly shown in Fig. 2, where G are thin

pieces of brick or metal resting directly on the
shelt Q, and supporting the lowermost of the

- back connections E, and ¢ are ridges cast on

the several back connections, which aid to sup-

- port the back connection immediately above

~it. - A vertical plate, H, is introduced above

to fill the space between the uppermost of the

o back connections E and the lowermost of the

cross-connections B*above.  Thisisrepresent- |
- ed aslined with fire-brick, and that again with
- metal. The ends of the larger vessels B are |
~ constructed with hand-holes, provided with |
- proper means for securing the same, as repre-

. sented. : The sides of the back connections are

stopped simply with large serew-plugs. M is
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a cylindrical vessel, serving as a mud-drum.
It extends across the front of the boiler, under

| the fire-doors, and may connect to the front

ends of the side tubes C! C* with any ordinary
or sultable provision for removing at intervals -

‘the solid material which tends to colleet there-
‘in. The water in the mud-drum is at rest; in
all the other vessels it is moderately moving.,

It moves backward through the central vessel
of the upper series B, and forward again
through the outer portion of the respective
side vessels of that series. It descends thence

through the connections F at each side, and
‘thence rises and moves backward through the

side inclined pipes C! C?, and, moving lateral-
ly in the back connections E, rises again and
moves forward in the central inclined sets of
pipes D, to be delivered with its steam in the

front chamber B! of the top vessels B again. -

We claim as our invention— o

1. The within-described series of pipes D !
C? with the front connections F and back con-
nections I arranged relatively to each other
and to the furnace, and to suitable provisions

tor allowing the steam and water to separate,

substantially as herein specified. |
2. In combination, the central and side ves-
sels of the upper series B, the connections F
at each side, the side inclined pipes C' C?, and
the opposite inclined sets D, all as and for the
purposes herein specified. o

In testimony whereof we have hereunto set
our hands this 15th day of July, 1872, in the

presence of two subscribing witnesses,
o - GEO. H. BABCOCK.

CWitnesses: - it
WL, Dry, =

| ARNOLD HORMANN.
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