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. WILLIAM S. ELLIOTT, OF PITTSBURG, PENNSYLVANIA, .

WATER-TUBE BOILER.

- No, 860,423.

Specification of Letters Patent.

~ Application filed June 25,1908, Serial No, 323,198,

To all whom it may concern: -

g citizen of the United States, residing at
Pittsburg, in the county of Allegheny and

State of Pennsylvania, have invented or dis-

covered new and useful Improvements in

Water-Tube Boilers, of which the following

is a specification. - .
My invention relates to water-tube boilers
having upper and lower drgms and vertical

water-tubes. In boilers of this type the

number of tubes that can be placed 1n one

row around a drum is limited, as also is the

- number of drums that can be placed in a fur-

£5

2O

‘mesns that the -total width of the furnace
must be made greater than the total width ot

nace. The length of the tubes, and there-
fore the amount of heating-surface, :
increased indefinitely; but if the lengt

the tubes be increased it is necessary to in-

‘crease the width of the grates to correspond

to the increase in the heating-surface. This

the space occupied by the tubes measured in

‘@ line transverse to the drums between, the | _
| per drums and also the lower

extreme tubes of each bank.
It is one of the objects of my invention to
provide means for causing the furnace-gases

‘to pass among the tubes of each bank of a
connected pair of boilers rather than be-

30

35 .

- gases when they

tween the adjacent banks or between each

bank and the adjacent, furnace-walls. This i

object I accomplish while employing a fire-
arch before each set of boilers,"as hereinafter

described.
- Tt is also an

ing effect of thie longitudinal travel of the
ass from one compartment

. to another directly behind it.

40

It is a further object of my invention to ar-

range the tubes so that the damaged ones can

 be readily removed without cutting out good

o Another-object"is'to place above the fire-

-arch a portion of the steam and water drum.

.so that the steam may be taken therefrom

50

where the water is in a quiescent state.

These and othér objects will be made clear in

the detailed descriptionfollowing. .
Referring to the drawings, Figure 1 1s a

- longitudinal vertical section through a pair

of drums and their setting; and Figs. 2 and 3

“are sections on the lines 2 2 and 3 3, respec-

55

tively, of Fig. 1; and Fig. 4 is a section on
the line'4 4 of Fig. 2. -

e

nay be

of

lo"'bj ect of my invention 0 Sta,gé_ |
ger the tubes, so as to get the maximum heat- |

Be it known that I, WiLLiaM S. EL'LmTT, I of

|

lk

have a single fire-box.

upger steam and water drums havi
their front portions over the fire-arches 3 an

4, These drums preferably extend entirely
from the front to the rear of the setting, as

shown on Hig. 1. | -

5 and 6 are a pair of mud-drums located,
respectively, under the drums 1 and 2, the
drums 5 and 6 having their front ends just to

Patented Aprit 16,1907,

On the drawings, 1 and 2 represent a pair

€o

the rear of the bridge-walls 7 and 8 of the 65

fire-boxes 9 and 10. L

Each upper drum is connected to 1ts corre-
sponding lower drum by several transverse
rows of water-tubes11. Ihaveshownseven
as the maximum number of tubes in a row,
the tube ends being curved so as to enter the
tube-sheet radially; but 1 do pot, however,
limit myself to any definite number of tubes

Y a row or to any definite manner of theiren-
-tering the drums. PR -L
Inasmuch as the width of the furnace -

75

must, to attain the results hereinafter set
forth, be greater than the total width of the

space occupied by the tubes I glace the up-
rums & con-

siderable distance apart, leaving the center

‘space 12 between the banks of tubes and the
‘side spaces 13 and 14 between the respective

banks and the adjacent walls of the setting,
the spaces 12, 13, and 14 being without tubes.

'As the furnace shown is wide, and there-
fore liable to fall in and necessitate repairs,
I split the furnace into the two fire-boxes 9
and 10, as aforesaid, and support the adja-
cent edges of the arches 3 and 4 on the parti-
tion 15, which stands opposite the space 12;
but the furnace may be otherwise made and

In order to cause the furnace-gases to

.travel among the tubes of the banks instead
' of through the spaces 12, 13, and 14, which"

are paths of less resistance to the gases, 1
place the central baffle 16 opposite the front

| end of the space 12 and the lateral bafiles
17 and 18 in front of the respective spaces 13

and 14. These baflles turn the burnming

gases into the spaces among the tubes,

among which they will remain during their
travel. o

| I divide the tubes into three sections_'by 3

means of the two transverse baffle-walls 19
and 20, the former being built from the floor
up so as to leave the passage 21 between 1ts

80

90

93

ICO

T0§

upper edge and the drums 1 and 2, and the

latter being built from the top of the setting

IIO



- down, so as to leave the passage 22 between |

10

.

- at the rear of the baffle 20. ' From the
pass out through the stack !

20
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tubes.

2.

its lower edge and the drums 5 and 6. In

order to prevent the gases from passing aloag |

the space 12 between the banks of tubes
atter they pass the baffle-walls 19 and 20, 1
extend the former up between the drums 1
and 2 to the roof of the setting, as.shown on
Fig. 4, and the latter down between the
drums 5 and 6 to the floor of the setting, as
shownin Fig. 4. These baffle extensions act

ike the baffle 16 to direct the gases away !
irom the space 12 and into the spaces occu-

pied by the tubes. The gases thus have an
up pass 1n front of the baflle 19, a down pass
between the baffles 19 and 20, and an u]i pass

pass the gases
connection 23. . . |
- Without limiting myself to the precise ar-
rangement of the tubes as shown on the draw-
ings I will explain the principles of their
arrangement by minutely describing the
same. As the arrangement of the tubes is
the same 1n both banks, I will confine. this
part of the description to one bank. -
The baffle 19 is located between and sup-
ported laterally by the seventh and eighth
rows of tubes, each row of each bank of tubes
containing seven tubes.
bafile I am able to make the latter of very
thin material, thereby economizing the space
within the boiler-setting. The baffle 20 is
located between and supported laterally by
the twenty-fourth and twenty-fifth rows of
tubes. -
In the first pass I have shown the first,
fourth, and seventh rows of tubes composed
of seven tubes each, and between these adja-
cent rows of seven tubes I have shown two
rows of three tubes each, the members of the
second row standing opposite the spaces be-
tween the four inner tubes of the first row
and the third row opposite the spaces be-
tween the four outer tubes of the fourth row.
The fifth and sixth rows are composed of
three tubes each, the rows being arranged,
respectively, with respect to the fourth row

the same as the second and third rows are ar-

ranged with respect to the first row.

. The ninth to the twenty-fourth rows a,ré_
Erecisely the same 1n arrangement and num-

ers of tubes in the corresponding rows in the

first seven rows, and the twenty-sixth to the

thirty-second rows are ﬁrecisely the same in
arrangement and number of tubes in the

corresponding rows in the first seven rows.

The eighth and ninth rows and also the
twenty-fitth and twenty-sixth rows-are sepa-
rated by the respective spaces 24 and 25,
which extend entirely across the bank- of
es. The short spaces 26, which open into
the spaces 13 and 14, give access to tubes on
one side of the bank, and the short spaces 27,
which open into the space 12 from each bank,

65 permit access to the tubes on the other side |

atter

By so locating the -

. lower drums.

means tor co

850,423

of the banks or on both sides of the space 12,

It will be seen that the spaces 24 27 are
accesslble so that tubes may be cut out. The
cut-out tubes in the first pass can be moved

from the spaces 26 and 27 into the spaces 12,
13, and 14, and thence through the fire-

boxes 9 and 10. The tubes cut out from the.
second pass will be moved into the nearest

70

spaces 12, 13, and 14 and those in the spaces

12 and 13 will be moved along the spaces 24
in the two banks of tubes to the cleaning-
door 28, preferably in line with the spaces
24. Those in the space 14 can be readily
passed therealong to the said cleaning-door.
~ The tubes in the third pass may be moved

75

80

to-and through the cleaning-door 29 as those

in the second pass were moved to and

through.the cleaning-door 28, the spaces 25

being analogous to"the spaces 24. I have
shown but one side of the setting provided
with cleaning-doors, but both sides may have

‘them, if preferred.

1t 1s not to be understood that the tubes
are necessarily arranged precisely as de-
scribed. So far -as some of my claims are
concerned the arrangement of the tubes does
not enter into the same and may be made as
desired. '

The lower drun&s are preférably supported |

Qo

by the tubes and the upper drums, a layer of g5

yielding material 30 being placed below the

| The lower drums are con-

nected together by the cross-tubes 31, which

equalize the water-levels in the upper drums

in a manner readily understood. -
JTeclaim— S

. 1. In a water-tube boiler, upper and lower

horizontal drums connected by a bank of

tubes, a fire-chamber of greater width than
the space occupied by the bank of tubes, and

nﬁ};ﬁn‘g the gases within the bank
of tubes from

bank.

lower horizontal drums, banks of tubes con-
neécting the upper drums with the lower

1CO -

103

the front to the rear of said

2. In a water-tube bOiler; ‘a plurality of
upper horizontal drums and a %)lurality of

I1C

drums, a fire-chamber of greater width than
the space occupied by banks of tubes, and

means for confining the furnace-gases within

‘the banks of tubes from the front to the rear

of said banks. - o .
- 3. In a boiler having vertical water-tubes,
a fire-chamber of- greater width than the
space Included between the extreme lateral

I1§

I120

tubes, front baffles to deflect the gases among -

the tubes and to prevent them from traveling

in.the dead spaces where there are no tubes,

and rear baffles having extensions to direct
the gases into the spaces occupied by the
tubes. S - o o
4. In a boiler, a plurality of upper drums
and a plurality of lower drums extending
longitudinally of the setting, a bank of tubes
connecting each upper drum to one lower

125

130
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drum, a fire-chamber of greater width than

the spaces occupied by the respective banks
of tubes, and a baflle to prevent the gases
from traveling in the space between the
banks of tubes. S

5. In a boiler, a plurality of upper drums

‘and a plurality of lower drums extending

longitudinally of the setting, a bank of tubes

connecting each upper drum to one lower

drum, a fire-chamber of greater width than
the spaces occupied by the respective banks
of tubes, and baffles to prevent the gases

from traveling in the space between the bank :

of tubes and between the chamber-walls and
the banks of tubes. - - o

~ 6. In a water-tube boiler, upper and lower
horizontal drums, transverse rows of vertical

tubes connecting same, and bafiles arranged
transversely of the drums and forming passes

for the gases, there being in each pass spaces

between the rows of tubes sufficient for tlie
removal and 1nsertion of tubes, some spaces
extending entirely across the bank, other
spaces being alternately at opposite sides of

7. In a water-tube boiler, upper and lower

horizontal drums, transverse rows of vertical

tubes connecting same, and baffles arranged

transversely of the drums and forming passes

for the gases, there being in each pass spaces
between the rows of tubes suflicient for the

removal and insertion of tubes, some spaces

extending entirely across the bank, other
spaces being alternately at opposite sides of
the bank, the tubes in the rows being in
staggered relation to the adjacent rows. -
8. In a water-tube boiler, upper and lower

one space extendin%

opposite sides of the bank.

drums, a bank of vertical Water—tubes con-

necting the same and arranged In rows

transverse of the drums, and baffles arranged
transversely of the drums and forming passes
for the furnace-gases, there being in each
pass spaces between-the rows of tubes suffi-

cient for the removal and insertion of tubes,
entirely across the bank .

and the others partly across the same.
9. In a water-tube boiler, upper and lower

necting the same and arranged in rows trans-
verse of the drums, and baffles arranged trans-

3
al‘
n

‘drums, a bank of vertical water-tubes con-

50

versely of the drums and forming passes for

‘the furnace-gases, there being in each pass
spaces between the rows of tubes sufficient
for the removal and insertion of tubes, one

space extending entirely across the bank,
and other spaces being open alternately at

10. In a boiler, upper and lower drums, a
bank of vertical water-tubes connecting the

drums and arranged 1n transverse rows con-.

taining different numbers of tubes, some of

55

60'

the longer rows being spaced apart their en-

tire length for the removal and insertion of

tubes, and other rows being spaced apart to

contaln two shorter rows, one adjacent to

each longer row, leaving a space between

65 -

each longer row and the second shorter row

for the removal and insertion of tubes. -

“Signed at Pittsburg, Pennsylvania, this

7th day of June, A. D. 1906.
| o WILLIAM S. ELLIOTT.
- Witnesses:
ELvA STANIEK,

C. _ E. EceErs. .
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