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To all whom it may concern: '

Be it known that I, Joux L. Bru, of
Barberton, Summit county, Ohio, have in-
vented a new and useful Water-Tube Boiler,
of which the following is a full, clear, and
exact desceription, reference being had to the
accolnpanying  drawings, forming part of
this specification, in which—

Figure Lisa sectional side elevation show-
ing one form of 1wy improved boiler: Irig.
2 13 a horizontal section on the line TI—I1
of Fig. 1; and Figs. 3 and 4 are views simi-
lar to Fig, 1 showing modified forms of the
invention.

My invention relates to the class of water
tube boilers wherein transverse upper and
lower drums are connectod by banksof water
tithes, and iy designed to provide a new
boiler of this type by which
the water-heating
with {itt]e or no increase in the space oc-

In the drawings, referring to the forms
of Iigs. 1 and 2, T show three upper trans-
verse steam and water drums 2, 3 and 4 con-

- neeted by banks of tules 5, 6 and 7 with cor-
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tesponding mud drums 8, 9 and 10. The
drums extend transversely of the bafiles 11
and 12 which are provided to give up and
down passes to the gases. The bafles are
preferably held in place by water tubes;
thus T have shown the baffle 11 as extending
hetween two rows of tubes 13 and 14 which
are connected at their upper ends to head-
ers 15, and at their lower ends to a trans-
verse deum or receptacle 16. The headers
5 are conmected by pipes or nipples 17 and
18 with the water spaces of the drums 8 wmid
+and the supplemental drum 16 is connected
to one of the mud drunis, in this case the
middle mud drun, by tulies 19. T have
shown (he baflle 12 ny correspondingly held
between two rows of water tubes 20 and 21,
connected at their upper ends to headers 29,
and at their fower ends (o an auxiliary water
drum 23, The header 22 ig connected to {he
water spaces of the drums ¢ and 3 Ly tubes
or nipples 24 and 25 and the drum 23 is con-
nected to one of the mud drums, in this case
the middle mud dyun, by tubes 96, The
batle 11 extends upwardly from the drum 16
for a portion of the length of the tnhoes 13
and 14, while the partition 19 extends down
from the headers 99 leaving a space botween

surface may be inereased -

its lower end and the drum 23.
small separate headers as shown af 15 and 22
[ niay employ one header extending across
the boiler parallel to the drums, or I may
employ a dram or water box, The word
“drun ” in this specification is used without
restriction to a eylindrical shape.. The flame
and gases pass from the furnace 27, pass up
among the tubes 7, thence across and down
among the tubes 6, and thence up among the
tubes 5 to the offtake 98. The mud drums
are connected by tubes 29 and 30.

In Fig. 3 ¥ show a form similay to {hat of
Fig. 1, except that only two steam and wator
drums are employed with two main banks
of tubes. In this case the headers 9¢% are 79
retained as in the fipst form, but are of
course conneeted only to the druy 30 by the
tubes 252 Tn this form | have not shown
the drums 9* and 10° ag connected except
through the auxiliary drum 16* and the 75
tubes 192, The use of the tubes in_connee-
tion with the baflle, in the rear of the secondd
bank may also be employed in a superheater
boiler. Thus in Fig. 4 T show substantially
the same construction as in Fig. 8, but witl
a superheater added. This superheater is
shown as having an wpper drum 81 connect-
ed to drum 8% by tubes 39, The drum 31 is
connected with the lower stean drum 33 by
superheating tubes 34, the structure being-
in the last pass of the gases passing to the
outlet 28°. The steam may be taken from
the lower drum or the drums 31 and 33 may
be provided with transverse  partitions
which give the steam back and forth passes
Letween the drums; in which case the super-
heated steam may be taken off fron the up-
per drum.

In any of the forms the witer
into the rear part of {he Loiler,
either into the
pper drum, : ‘

The ‘advantages of my invention resulf
from the increase in heating surface without
materially enlarging the structure, by the
use of the tubes and diaphragm in the rear
of the second bank of tubes, and from the
support for the baflle or diaphragm.

ither drum 16 or 93 may be connected to
the mud drum at either sie thercot, or to
both; the tubes 24 op 95 nay be omitted; the
vertical tubes may be either st aight or
curved at their ends, one row of tubes may
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be used in connection with the baffle, and
many other changes may be made withont
departing from my invention.

I elaim:—

1. A water tube boiler having at least two
transverse steam and water drums connected
by banks of tubes to a lower transverse mud
drum or drums, a baffle between the two
banks of tubes, a baffle in the rear of the
second bank, and tubes adjacent to the rear
baflle and connected to the circulation at
their upper and lower ends; substantially as
deseribed, B

2. A water tube boiler having at least two
transverse steam and water drums with
banks of tubes connecting them to two lower
transverse mud droms, a baflle between. the
two banks of tubes, a baflle in the rear of the
second bank, and two rows of tubes, one on
each side of the rear bafile, said tubes being
connected to the circulation at their upper

and lower ends; substantially as described.
3. A water tube boiler having at least two |

transverse steam and water drums connected
by banks of tubes to at least two mud drums,
a batlie Detween the banks of tubes, a baffle
i the rear of the second bank of tubes, rows
of water tubes arranged to hold the baffles in
place, and connections between the upper
and lower ends of the tubes and the boiler
proper; substantially as described.

4. A water tube boiler having at least two
transverse steam and water drums, connect-
ed by banks of tubes to at least two trans-
verse mud drums, a baftle between the banks
of tybes, a baffle in the rear of the second
Lank of tubes, and two rows of tubes hold-
ing each baflle in place, said tubes being con-
nected at their upper ends to the boiler and
leading at their lower ends into chambers
connected to the mud drums; substantially
as described. '

b A water tube boiler having at least two
transverse steam and water drumns connected
by banks of tubes to at least two mud drams,
a batflle between the banks, two rows of tubes
one on-cach side of the bafile, a lower cham-
ber into which said tubes conneet, connec-
tions between the chamber and at least one
of the mud drums, water-cireulators between
the steam and water drums, a connection be-
tween the water-cireulators and the baflle
tubes, a bafile in the rear of the second bank,
two rows of tubes one on cach side of said
baflle, a lower chamber into which the baffle
tubes lead, a connection from said chamber
to a mud drum, and a chamber at the npper
end of the rear baffle tnbes connected to the
water space of a steam and water drumn;
substantially as deseribed.

6. A water tube hoiler having three trans-
verse steam and water drums connected by
bhanks of tubes to three transverse mud
druns, baffles hetween the hanks rows of
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tubes on each side of the bafles, lower cham-
bers in which the bafile tubes lead, connec-
tions between said chambers and a mud
drum or drums, and water-circulators be-
tween at least two of the steam and water

- drums, the front baflle tubes being connected

to said water-circulators; substantially as de-
scribed. : _

7. In a steam boiler, the combination of a
steam drum, a plurality of headers connected
therewith wnd arranged substantially paral-
lel with a plane tangential to said drumn and
at opposite sides of a plane drawn through

the axis of the said drum substantially per-

pendicularly to the plane of said headers, a
mud drum, a header connected therewith
and arranged substantially parallel with a
plane tangential to said mud drum, and
tubes connecting said headers; substantially
as deseribed. . o

8 In a water tube boiler, a transverse
steam and water drum, submerged water
chambers connected therewith and arranged
on opposite sides of the drum, a transverse
mud drum, tubes connecting the steam and

water drum with the mud drum, vertically

extending tubes leading downwardly from
the submerged water chambers, and connec-
tion between the lower ends of the water
tubes and the mud drum; substantially as
described. .

9. In a water tube boiler, a transverse
steam and water drum connected by a bank
of tubes to a transverse mud drum, four
water chambers extending transverse to the
setting on opposite sides of the said bank,
the upper chambers being connected with the
lower by vertieally extending tubes, the up-
per chambers being connected with the water
space of the steam and water drum, and at
least one of the lower chambers being con-
nected with the mud drum; substantially as
deseribed.

10. Tn a water tube boiler, a transverse
steam and water deum connecied by a bank
of tubes to a transverse mud drum, four
water chambers extending transverse to the
setting on opposite sides of the said bank,
the upper chambers being conneeted with
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the lower by vertically extending tubes, the -

upper chambers being connected with the
water space of the steam and water drum,
and at least one of the lower chambers being
connected with the mud drvum, and baffles
extending on each side of the bank of water
tubes and hetween the upper and lower wa-
ter chambers; substantially-as described.

In testimony whereof, T have hereunto set
my hand.

JOTIN E. BETLL.
Witnesses: ’
Many ¥, TTawmraw,
W. T, L!»I(!AH.
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