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(N o modol.)

To all whom it maz J CONCErIL:
Be it known that we, ALVAN D. BrRoCK and

- FENELON B. BROCE, citizens of the United
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.I 20

3Q

25

States, residing at W ashmgton in the District

of C@lumbla haveinvented certain newand use-

ful Impr ovemeutsm Steanm-Boilers; and we do
declare the following to be a full clear, and

exact deseription of bhe mventmn,such as will

enable others skilled in the art to which it ap-

‘pertains to make and use the same, reference
belng had to the accompanying drawings,and
- to the letters and figures of reference marked

thereon, which form a part of this specifica-
tion. |

Figure 1 represents a central vertical sec-
tion of a boiler to which our improvements
have been applied. Fig. 2 represents a rear
elevation of the same. Fig. 3 isa transverse
section of a boiler showing a modification of
ourimprovements, Fig.4isa verticalsection
of themodified circulation-tube,taken through
the line & 2 of Fig. 4, and I‘1g 4' is a cross-
section of said tube; I‘Jﬂ‘ D, adetall view, here-
inafter referred to. -

‘I'he invention relates to steam-boilers of the
water-tube type.

The object of the present 1111provement may
be generally expressed as, first, to give free
accessibility for the easy removal ofanyone or

more of the water-tubes through the side of |

the casing; second, to. remove all joints from
the action of the fire by making such joints
outside the casing, or in such position that
they can be coupled or uncoupled from the
outside; third, to arrange the circulation-tubes

- and the w ater- tubes so that the junction of the
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two 18 made from the outside of the boiler;
fourth, to secure comparatively unlimited free-
dom for the expansion of the water-tubes and
connections, and therefore safety from rapture
and.explosions because of unequal expansion;
fifth, to provide against the destruction of life

- and plOperty by explosions by so distributing

the water exposed to the action of the heat into
smali masses in water-tubes of small diameter
that the tubes, if ruptured,could dono material
injury; sixth, to cause rapid and effective ecir-

culation of the water; seventh, to gain ease of

~transportation and lalgelv mcreased heating-
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surface with proportional increase of effective-
ness.

 mechanism illustrated in the accompanying

drawings.

The boiler consists, essentially, of a reser-
volr, A, water-tubes B and cuculation bubes
or chambers C D.

55

‘The reservoir A we prefer to make super-

imposed or directly above the level of the

water-tubes in mosb cases; but in some in-

stances we may arrange it at one side, or in
any position where it w111 work with good re-
sults. It may, moreover, be of any “desired
shape or construction suitable for the purpose.
It has been built with longitudinally-arranged
fire-tubes, so that all the draft was through
such tubes. In the drawings it is shown con-
structed of boiler-iron, without fire-tubes, and
supported by ears a, bolted thereto and resting
in the brick-work,the products of combustion
passing up exteriorly of the reservoir. The
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steam-pipe «’ leads from the top thereof, and

connection is had with the cireulation-tubes

C D below the water-line, as seen in Fig. 2.
The water-tubes B, as shown in the draw-
ings, are single flat helical coils. They may,
however, be double helical coils, or of cylin-
drical or other practical shape. Wealso con-
template the use of straight tubes in different

combinations, as such may be used in our 1n-

vention with satisfactory results.

Whatever the kind or configuration of the
pipe we may employ may be, we connect one
end with the circulation-pipe C and the other
end with the circulation-pipe D, thereby plac-

ing each and every one of the series of water- 83

tubes B in commumcatlon with the reser-
voir A.

The mechanieal construction and arrange-
ment of the circulation-tubes C D are different,
and they serve as a means and eommumcabmn

| for a very rapid and efficient circulation of

water between each tube B and the reservoir.
The tubes or chambers C D are either arranged
outside the casing or brick-work E, so that the

be effected with the tubes or chambers C D
from the outside, or the chambers are so ar-

ranged within the brick-work thataccess may

be had from the outside for the same purpose.
The circulation-tube C has a return- -bend,
C', with which the water-tubes B communi-

- Weattain these objects by means of the | cate directly. I'rom the point of junction with

go

i Junetion or coupling of the water ‘tubes B may 93
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the reservoir to the bottom of the bend in this
siphon-shaped or return-bend chamber C if is
preferably without or free from taps, save
where provision is made for the entrance of
the feed-water pipe F. The bend C' of the
siphon-shaped tube is tapped for the reception

of one end of each of the water-tubes B, and the
circulation-tube D is tapped in 11ke manner
for the reception of the other end of each of the

water-tubes, the connections being preferably
made by right-and-left couplings. The tube
D ig simply a pendent tube from the reservoir
A, closed at its lower end. The tube C has
the upper end of its branch ¢ closed. The
return-bend of tube C and the bottom of tube
D may have blow-off cocks, if desired. It 1s
essential that the siphon-shaped circulation-

tube have its return-bend at least as low as the
level of the lowest water-tube B; or it may have
its return-bend extend to or below the fire- -box,
or indefinitely in that direction.

We make provision for the ready removal
of any one or more of the water-tubes B, should
it become impaired or ruptured or fer any
other cause. When using flat hellcal coﬂs, as
shown in the drawings, we place a series of
metallic plates, G, of the form shown in Figs.
1 and 5, between every three or four courses
of brlck work., When it is desired to remove
any oné of the coils of water-tubes B, the brick-

work B is torn away between two of the adja-

cent plates sufficiently to allow the horizontal
withdrawal of the coil, the disconnection with
the circulation-tubes being previously made
from the outside, as set forth,

In lieu of the brick-work bettveer the plates,
we may provide for the removal of the water-
tubes by leaving a space large enough for the
withdrawal of the tubes B between the series
of plates G, which would ordinarily be closed

by a closed removable sheet-iron chamber, H,

the interior of which serves as a non- conduct
ing air-space. This modification, as also that

first described, is Shown by Figs. 1 and 5.
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- The openmgs herembefore described are

shown wade in front of the boiler-casing and

opposite the circulation-tubes C D. However,

- if desired, the water-tubés B may be W1th

55

drawn throucrh the back of the boiler, and
between the tubes C D. Flgs 1 and 2 illus-
trate this joint. An opening is shown therein
large enough for the removal of all the tubes
B. It has a central skeleton casting, J, be-
tween which and the sides of the openingisa
filling of removable fire-clay, I I.

Fig. 3 illustratés the arrangement of the

- circulation - chanibers C D within the casing,

60

and so that connection may be had therewith,
whereby the water-tubes B may be discon-
neeted ﬁom the outside of the casing without
requiring its removal. The space between
the circulation-tubes also admits of the water-
tubes being removed at pleasure. . It is closed

,by double swinging doors K K, havlnc-* non-

coiiducting air-spaces formed therein.
O, Figs. 4 and 4', represents a modification

i
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lower figure is a4 longitudinal vertical section

through the line x « of the upper figure. This

construction combines the siphon- -shaped tube
C and tube D, as shown in Fig. 2, into one
column havmg three longitudinal passages 7,
C* and D', corresponding to those of the here-

mbefore deserlbed chambers. Passage C*com-

municates with the reservoir thmugh opening
¢/, and passages C* C* communicate at ¢. T'he

upper end of passage (' isclosed. Itistapped
for the reception of water-tubes B in the same
manner as branch ¢’ in Fig. 2. Tassage D'is

similarly tapped, as 1n Fw 2, and has no con-

nection with the other passages It communi-
cates with the reservoir through opening c’.

I. I represent a series of projections ar-
ranged for the support of the coils B. They
may be of any desired construction, and are
attached to the brick-work,or to a vertleal bar
or pipe connected thelemth They may be
placed at one or more points for the support
of the coils.

The reservoir A may be composed of a nest
of water -tubes, if desired, having free com-
munication.

The operation is as follows: When the boiler
is fired, the water in the water-tubes B be-
comesheated ,itsspecific grawtylslessenea and
it rises, ﬂewmg out of the tubes. The circula-
tion-tube D gives the water free access to reser-
voir A in this upward tendency—that is, the
pipe or chamber D presents a route of less re-
sistance than that presented by cireulation-
tube C. The water in attempting to flow up-
ward through tube C would have to flow down-
wardly through the branch C of tube C before
it could rise to the reservoir. When under the
continued action of the producis of combus-
tion steam is generated and the water in the
boiler raised to a very high temperature, the
circulation of the water ig still maintained.
This is mainly due to the comparative differ-
ence in the temperature between the water in
the water-tubes in more immediate contact
with the products of combustion and that in
the circulation-tube C flowing from the reser-
voir. Moreover, the return-bend in circula-
tion-tube C; bemg below the level of the water-
tubes B, presents a column of water through
which the steam and water in the water- tubes
B (in direct contact with the fire, and conse-
quently of lighter specific gr avity than the
water in the return-bend) would have to force
itself~—a condition of things contrary to known
laws.
circulationis maintained downwar dly through
circulation-tube C,into and through the water-
tubes B, and outwardly and upwardly through
01reulat10n tube D, back to the reservoir A.

Thus a rapid, constant, and effective
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The circulation of the water is kept up per- '

fectly, no mafter how much the fire may be
forced, and we believe that by this plan three
square feet of heating-surface may be made
under intense heat to equal ten square feet
under the ordinary firing temperature.
Reference is made to the divisional applica-

of the clrculatlon tubes or chambers CD. The | tions of A. D. Broek,ﬁled Se_ptember 12, 1883
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and the scope of the present apphcatmn is

made to conform therewith. |
What we claimis—

- 1. The combination, with the reselvou of a

water-tube steam-boiler and a casing having

an opening for the removal of the combustion-
tubes, of a series of combustion-chamber tubes
or coils, a return-bend ec¢irculation-tube, and
a straight circulation-tube, having connections

with the whole series of combiustion-chamber

tubes, and arranged within the brick-work or
casing of the boiler in such manner that the
said connections may be coupled or uncoupled
from the outside of the boiler-casing.

2. A three-way circulation-tube prowded.

with longitudinal divisions common to two or
more of the ways, a connection at the bottom

between two of the ways, and an independent |

1

connection of two of the ways at the top with
2 reservoir, all in combination, as set forth.

3. A two or three way circulation-tube pro-
vided with longitudinal divisions common to
two or moreof the ways and having a connec-
tion at the bottom between two of the ways,
in combination with a reservoir and a series
of combustion-chamber tubes, both communi-
cating with said circulation-tube,substantially
as set forth.

In testimony whereof we affix our 51gnatures

in presence of two witnesses.

A. D. BROCK. -
- FENELON B. BROCK.

Wltnesses .
W. T. JOHNSON |
A. W. C. NOWLIN
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