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UNITED STATES PATENT OFFICE.

-

JAMES PIERPOINT, OF PITTSBURG, PENNSYLVANIA.

"BOILER.

SPECIFICATION forming part of Letters Patent No. 529,306, dated November 13,1894,
Applcation filed July 12,1894, Serial No. 517,342, (No model.)

To all whom it may concerwn: |

Be it known that I, JAMES PIERPOINT, of
Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Improvement in Boilers, of which
the following is a full, clear,and exact descrip-
tion, reference being had to the accompany-
ing drawings, forming part of this specifica-
tion, in which-— |

Figure 1 is a vertical sectional view of my
improved boiler; and Figs. 2 to 6 inclusive are
similar views of modified forms of the same.

My invention relates to the class of vertical
water-tube boilers, and it consists broadly in
g boiler having a front upper and lower drum
connected by direct tubes and also by circu-
lating tubes, and a series of drums within the
setting through which the water passes suc-
cessively or in serial order before reaching
the front upper and lower drums.

It also consists in the construction and ar-
rangement of parts as hereinafter more fully
described and set forth in the claims. ~

In Fig. 1 of the drawings, 2, 3 and 4 repre-

sent elevated steam and water drums, and 5,

6,7, are lower water drums designed for the
collection of sediment precipitated from the
water in the tubes of the boiler. Xach of the
upper drums has commnnication with a main
steam delivery pipe 8,and each of the lower
drums should be provided with a suitable

valve-controlled blow-off pipe or cock. The.

rear drums 2 and 5 are connected by a bank
of tubes 9, the middle drums 3 and 6 are con-
nected by a bank of tubes 10, and the front
drums 4 and 7 are connected by a bank of
tubes11. The feed-waterinlet pipe 12 enters
the rear lower drum 5, and the upper drums
2 and 3 are connected by an overflow water
pipe 13 which permits the water to flow from
drum 5 through the tubes 9 and drum 2 into
the drum 3. The lower drum 6 is connected
with the upper drum 4 by a diagonal feed
pipe or pipes 14, and the frontdrums4,7, are
connected by a bank of circulating tubes 10.

16 is a fire-brick partition interposed be-
tween the banks of tubes 11 and 15; and 17
is a partition interposed between the banks 9
and 10. -

18 is the combustion-chamber of the fur-
nace, and 19 is the stack-flue. ;

The hot gases and produets of combustion

1

from the combustion-chamber ascend first
along the tubes 11, then descend along the
tubes 10 and 15, and finally ascend along the
bank of tubes 9. The tubes 11 therefore are
exposed to the greatest heat, the tubes 10 and
15 to less heat, and the tubes 9 to still less
than the tubes 10, which in turn are subjected
to greater heat than the tubes 15.

The operation is as follows:—The boiler
having been filled up to the water level of the

upper drums by water admitted through the
feed-pipe 12, and the fire having been started
in the combustion-chamber 8o as to raise the
temperature of the water to the boiling point,
the difference in temperature to which the
banksof tubes 11 and 15 are subjected causes
a continuous circulation between the drums
4 and 7 up the tubes 11 and down the tubes
15. As the waterin the boiler is evaporated,
the feed water, entering the drum 5, ascends
to the drum 2 through the tubes 9, passes into
the drum 3 through the tubes 13, thence de-
scends through the tubes 10 to the dvum 6,

55

6o

75

and thence rises through the pipe or pipes 14

to the drum 4, whence it passes in circult back

and forth between thedrums4 and 7 as above

explained. The pipe (or pipes) 14 is prefer-

ably of such small area relatively to the con-

joined area of the tubes of any of the banks,
that it shall be sufficient only to conduect the
feed-water to the drum 4, but not sufficient
to permit local circulation of water between
the drums 4 and 6. As the drums 5, 6,7, are
not connected by nipples, the water passes in
continuous serial course from the rear feed
drum of the boiler until it reaches the part
of the boiler comprising the two front drums
and their double connecting banks of tubes,
and when if reaches this front part of the
boiler it travels in cirenit from one drum to
the other. |

- The construction is very favorable to the
precipitation of sediment before the water
reaches the hottest tubes, and is well adapted
to produce dry steam and to maintain a con-

stantly uniform water level for the water of

the upper drums. |

Variationsin the construction of the boiler,
embodying the principles above stated, may
be made by the skilled mechanic. Thus in
Fig. 2 I show a modification, in which the
parts corresponding to the parts of Fig. 1
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are designated by the same numerals distin- | tubes connecting the front upper and lower

guished therefrom by the prune (") mark.

Here the feed-water pipe 12’ is connected

with the upper drum 2’, the drums 5’ and 3’ ;

are connected by a diagonal bank of tubes
137, and the remainder of the boiler is the
same in construction as in Fig. 1. In this
case, the direct course of the feed-water is in
succession through the drum 2/, tubes 9/,
drum 5’, tubes 13/, drum 3’, tabes 10/, drum

- 67, tubes 14/, to the drum 4’, whence it travels
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in c¢ircuif through the tubes 11 and 15.
- 1In Fig. 3,1n which the parts are designated

by the reference figures of Fig. 1, distin-

cuished by the exponent letter ¢, the feed-
water pipe 122 enters the upper drum 22, the
lower drums 5* and 6* are connected by pipes
or nipples 15%, and the middle upper drum 3°
is connected with the lower front drum 72 by
a diagonal feed-pipe or pipes 14%. Iere the
course of the feed-water is from the drum 2*
through tubes 9%, drum 5%, pipes 13*, drum 62,
tubes 10%, drum 33, pipe or pipes 14* to the
drum 7%, whence it travels in cireuit through
the tubes 11* and 15%. -

In Fig. 4, in which the parts are distin-
guished by the exponent letter b, the feed-

water enters the drum 2°, the drums 5° and 6Y

are connected by pipes or nipples 13%, and the
drums 3° and 4° are connected by pipes or
nipples 14®>. The course of the feed-water is
from the drum 2° through the tubes 9° drum
5° pipes 13°, drum 6%, tubes 10°, drum 3b pipes
14" to drum 4°, whence it passes in circuit
throun’h the tubes 11° and 15°.

In Flo' 5, in which the parts are distin-
guished by the exponent letter ¢, there are
but two lower drums 5° and 7¢. The feed-
water inlet 12° enters the rear upper drum
2¢, the drum 3° 1s connected with the drums
2¢ and 3° by tubes 9°, 10% and the drum 3¢
is connected with the drum 7°¢ by a feed-
pipe or pipes 14° The course of the feed-
water to the drum 7° is from the drum 2°
through the tubes 9% drum 5¢ tubes 10¢, drum
3¢, and pipe 14° whence it travels in circuit
through the tubes 11° and 15°.

In Fw 0, in which the parts are distin-
guished by "the exponent letter d, the feed-
water pipe 12¢ enters the rear lower drum 54,
the drums 2% and 3¢ are connected by pipes
or nipples 139, and the drums 3¢ and 4¢ are
connected by pipes or nipples 14%, Here the
feed-water passes from the drum 5¢ through

g thetubes 99, drum 29, pipes 139, drum 3%, pipes

6o

65

14%,to thedrum4‘1 whence it cireulates through
the pipes 114 and 150,

Other modifications of my invention em-
- bodying the same principle will suggest them-
solves to those skilled in the art.

With a view of claiming broadly the princi-
ple of construction above described, and also
of claiming the diagonal feed tube and final
circulating pipes shown in Figs. 1,2, 3, 4, and
5,1 elaim as my invention—

1. A steam boiler having upper steam and
water drums and lower water drums, direct

|

druams, c1rcula,tmn' tubes arranged in a cooler

part of the fuma,ce, also connecting said front;
upper and lower drums, a feed wa,ter inlet
entering one of the rear drums,and tubes or
pipes connecting serially the feed water inlet
and intermediatedrams, with the circuit con-
stituted by the front drums and their tubes;
sabstantially as described.

2. A steam boiler comprising lower water
drums, and three upper steam and water

| drums, direct tubes connecting the front up-

per and lower drums, circulating tubes also

connecting said front upper and lowerdrums,

said circulating tubes being arranged in a
cooler part of the furnace, and tubes or pipes
connecting serially theother drums with each

otherand with the circeuit constituted by said

front drums and their tubes; substantially

a8 described.

3. A steam boiler comprising lower water

70
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drums, and upper steam and water drums,

direct tubes connecting the front upper and
lower drums, circulating tubes also connect-
ing said fronv upperand lower drums, and set
in a cooler part of the furnace, tubes or pipes
serially connecting theremaining drums with
each other,and a pipe or pipes extending from
one of the front drums to one of the hinder
drums, whereby is formed a connection be-

00
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tween the circuit constituted by the front

drums and their tubes, and the rema,mlncf
drums; substantially as described.

4 A steam boiler comprising water drams,
and upper steam and water drams, direct
tubes connecting the front upper and lower
drums, circulating tubes also connecting said
tfront upper and lower drums, and set in a
cooler part of the furnace, tubes or pipes se-
rially connecting the remaining drums with
each other; and a pipe or pipes extendmﬂ' di-
agonally from one of the front drums to one
of the hinder drums, whereby is formed a con-
nection between the circuit constituted by the
front drums and their tubes,and the remain-
ing drums; sabstantially as described. |

5. A steam boiler comprising water drums,
and upper steam and water drums, direct:
tubes connecting the front upper and lower
drums, circulating tubes also connecting said
front upper and lower drums, and set in a
cooler part of the furnace, tubes or pipes se-
rially connecting the remaining drums with
each other, and a pipe or pipes extending di-
agonally from one of the {ront drums to one
of the hinder drums, whereby is formed a con-

nection between the circuit constituted by the
front drums and their tubes, and the remain-

ing drums, said diagonal pipe or pipes being
of small area relative to the eonjoined area of
the tubesof any of the banks; ; substantially as
described.

6. A boiler compnsmo' upper steam and wa-
ter drums, 2, 3, 4, lower water drums, 5, 6, 7,
tubes 9 eonnecting the drums 2, 5, pi_pes. 13
connecting the drums 2, 3, tubes 10 connect-
ing the drums 3, 6, tubes 11 connecting the
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drums 4,7, circulating tubes 15 also connect- | and lower drums, with means for connecting
iIng the drums 4, 7, and a feed-pipe or pipes | the remaining drums with each other, and

14 connecting the drums 6 and 4; substan- | withthecircuitconstituted by the front drums

tially as deseribed. - and their tubes; substantially as described.

5 7.Inasteamboiler andincombination with In testimony whereof I have hereunto set 15
the upper and lower drums, a bank of direet | my hand.

tubes connecting the front upper and lower JAMES PIERPOINT.
drums, a fire wall or partition as 16, and a| Witnesses: |
bank of circulating tubes arranged in rear of THOMAS W. BAKEWELL,

1o sald partition, but connecting the front upper | F. K. GAITHER.
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