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To all whom it mc:ty CONCETIL:
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- water 1s subjected to the heat of the furnace.
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Be it known that I, Joux D. Bowxz, a citi-
zen of the United States, residing at New York,
in the county of New York and State of New
York, have invented certain new and useful
Irnprot ements in Water-Tube Steam-Boilers,
of which the following is a specification.

My invention relates to water-tube steam-
boilers—that is to say, it belongs to the gen-
eral cla,ss of steam - O"enerctors Wherem the

while circulating through series of tnbes

Among the numerous Toilers possessing the |

structur al nature stated there are many 1n
which the tubes are disposed substantially

vertical and horlzontel attitudes,and nnmerous
examples comprise series each havmﬂ' a single
perpendicular tube or riser connected to a
plurality or horizontal tubes. In this man-
ner many tubes are arranged directly across
the path of the hot products of combustion

‘from the furnace and the heating-surface in-

creased so far as may be deemed desirable
just where the heat is most effective. The
risers are not directly subjected to the cur-
rent of the burning gases, and a single riser
is made to serve several cross-tubes. Obvi-
onely the circulation in the single vertical
tube 1s more rapid than in the several Cross-
tubes, the greater area of the combined hori-

-zontel tubes enabling the water to move more

slowly, thus giving more time for the heat to

“be taken up. It 1is to this last variety or type

of water-tube boiler that my invention par-

ticularly belongs, and the object of the in-

- vention 1s to produce a special arrangement

4.0

of the tubes that Wlll afford large dlrect heat-
ing-surface for minimum Welcrht and number
of tubes.

I accomplish the object set forth by form-

ing and associating the parts as illustrated
n the accompanying drawings, of Wthh-—-—-
Figure 1 represents a front end Vlew or ele-
Vetlon, and Fig. 2 a side view.
" Like letters are used to refer to the same
parts throughout the drawings.
The base of my invention upon which the
various parts are erected and by which the
whole structure is supported consists of heavy

other and connected at the rear by a shorter
but similar pipe C, the three pipes constitut-
ing the three 81des of a retangle. A suitable
crrete 1S deswneted by the letter D.

The trnnk -pipes A and B are manifolds and

each possesses a row of threaded openingsinto

which are screwed the r1sers B. The series
of tubes are arranged one in rear of the other,
and assuming the first riser K to be connected
with trunk or base menlfold B the riser of
the next succeeding series will be coupled
with trunk or base manlfold A on the Oppo-
site side of the boiler. Ae each series. of
tubes is precisely the same in construction as

all the others, an explanation of the first se-

ries will cover any number used. At a suit-

able distance above the grate D the first riser

Ii will be seen to engage a T,(marked by letter
F.) The T is connected with aseries of hori-
zontal tubes (3, the ends of which are con-
nected with each other by return-bend caps
H. In Fig. 1 of thedrawings the horizontal
tubes forrn a flattened S, bnt I do not limit
myself to three horizontal tubes 1n each hori-

zontal series, as a greater number of tubes &

may clearly be employed. The uppermost
tube ( of the lower S-shaped series is con-
nected by way of an elbow J and short tube
K through an upper T (marked L)and thence
by Vertlcel and horizontal tnbes M and N with
the drum P. |
The upper T, (marked 1.,) it will be noted,

1s Tound upon the opposite side from that of

‘the lower T (marked F) of the series of tubes,
and a second and upper S-shaped series of

horizontal tubes (G is connected with the up-

per T. The lower tube G of the upper S-

shaped series of horizontal tubes is coupled

by way of the elbow ) and a short tube R
with the lower T (marked F) and already re-
ferred to.

At the rear the drum is connected with the

cross-pipe C by the clrcula,tlon-plpe S, verti-

cally disposed.
In operation the water rises from the side

| base manifolds A and B, flowing rapidly

through the risers E and upper tubes M and
N: but relatively slowly through the horizon-
tal tubes (>, wherein it is exposed to the hot
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takes in to the maximum extent. A fter pass-
ing through the drum the water is returned
at the rear by way of circulation-pipe S.
Having thus described my invention, the
speclal arrangement of tubes in a water-tube
boiler claimed by me is—
In a water-tube steam-boiler, the combina-

tion with a steam-drum, of base trunk-pipes,

an upper vertical tube upon one side of the
boller connected with said drum, a lower ver-
tical tube upon the opposite side connected
with one of said base-pipes, an upper series
of horizontal tubes connected at one end

with an intermediate point of said upper ver- |

tical tube and at the remaining end with the 15
uppermost extremity of sald lower vertical
tube, and a lower series of horizontal tubes
connected at one end with an intermediate
point of sald lower vertical tube and at the
remaining end with the lowest extremity of 2o
sald upper vertical tube. |

In testimony whereof I afix my signature in
presence of two witnesses.

JOHN D. BOWNE.

Witnesses:
Avac. T. WILLINK,

C. E. Googrns.
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