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UNITED STATES

PATENT OFFECE

1774310 .

THOMAS E. MURRAY OF BROOKLYN NI‘.W YORK J OSEPH BRADLEY MURRAY, THOMAS = .
MK MU'RRAY JR.; AND JOEN F. MURRAY, EX:CUTORS OF SAID THOMAS E. ‘MURRAY,
DECEASED ASSIGNORS TO METROPOLITAN ENGINEERING COMPANY A CORPORA- :

. 'I‘ION OF NEW YORK -

e Apphcatlon ﬁled Ju!y 14

In a p1ev1ous apphca’mon No. 649,725, and.
in several additional applications,T have de-

* scribed boilers utilizing tubes exposed to the

radiant heat’ of the, burmnrr fuel in the fur-
nace and serving.as shlelds or water linings
for the walls'of the furnace.

- The present invention provides cezifun im-
provements especially designed for boilers of

. the character: described in the aforesaid ap-

16

25

... and 2 illustrating a modification in"detail
20

plications, and apphcable ‘also to boilers of

other types. = . ... ,
The accompanymo drawmws 111ust1 ate em-
bodlments of the invention. :
- Fig. 1 is a longitudinal section of a b01101

i.and furnaces. -
Fig. 2 is.a transverse section of thﬂ same :

2pprox1mately on the line 2-—2 of Fig. 1;
Figs. 3 and 4 are sections similar Lo Fi 1gs 1

Figs:.5 and 6:are sections snmlar to Fig.
11lustrat1nfr further modifications in- detall

Figs. 7 rmd 8are complete longitudinal and
transverse ~sections 1llusu'at1ng a fmther

. modification.

Referrmg to the. embodlments of the in-
vention illustrated, the furnace has frontand

back walls 1 and:2 respectlvely and side walls

8, Tig. 2, at.the bottom of which is an ash pit

. 4 Ad]acent to the side walls of the furnace,

30

35

5 in Figs. 1 and 2; are vertical water camymo
tubes 5 extendmcr up to about the top of the‘

rear wall and ﬂde walls of the furnace.
Above the furnace are located banks of slight-

.ly -inclined, approximately horizontal” tubes

of the usual style such as the steam generating
tubes 6 and 7 and . the superheatel tubes. 8

. these being encased in walls of any usual or

40

45

. The tubes:5 lining the furnace are subjected.

850

suitable constructon.  The: front- wall 1 is

- offset beyond the wvertical plane through the -
ends of the regular boiler tubes 6. and . and -
is surmounted by-a roof or arch 9. Theboil-:
ers are designed to generate steam at a very'
rapid rate and at -very high temperatures.
. The fuel is introduced thlough nozzles 10

projecting down through the arch 9. They -

may. use powdered coal oil;, gas or other jet
fuel. . The combustion i is initiated in the off-
set, portion of the furnace beneath the-arch.

to the direct radiant heat of the burning fuel

‘tubes,
“out through the pipe 25 to the tubes of the

BOILER
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and will oenerate steam very: mpldly Thé

combustion gases pass:upw ard between :the

“horizontal: tubes and ‘around the bafiles: 11,

]9 and 18 and thence out by the smoke pipe - -

The tubes-which line the walls:of the

furﬁafce ((and this applies to all the other fig-
ures as well as to Figs. 1 and 2); may be of

the ordinary simplé- desmn or they may be =

B
st

like the tubes described in the aforesaid prior ..

application, spaced . apart-and having: longi-
tudinal: ﬁanges occupying the spaces between

60 -

them so as'to present a very.large heating

. qurface in proportlon to: the volume. of Watt,r»

in-the tubes.
. The c1rculatlon in ‘the horlzont‘ll tubes
1bove the furnace is as follows. The heated

Wa’c_er and ‘steam pass to vertical headers 15"
at the upper-ends of: the tubes 6, .thence
~,throucrh connecting’ pipes 16 into "Vertical

headers 17 at the upper ‘ends of the tubes 7

656 -

70 ’j 5
and thence through pipes 18. to the steam - =

druni:19; whence the water returns by pipes -

90 to vertical headers 21 at the lower ends
of the tube 7, thence by pipes 22 to vertical

headers 23 at the lower ends of the tubes 6.
The headers 23 1lead downwardto a transverse:
‘header 24 which may serve as a mud drum for

the circulating system of the upper boiler : .

"The steam from the drum 19 passes

80

superheater-8 and finally to the pomt of con- . -

sumption.™

The . circulation for the Vertwal tubes 5.

within the Turnace is as follows. “The water

-and steam. from the upper ends of the tubes

85 .

pass into horizontal headers 26 on the outside.

of the:boiler walls which have branches 27

leading to opposite ends of-a header 98 run- '~

ning across the front of the boiler at about

the level of the steam drum and communicat- . i
-ing with. the latter through pipes 29; the.

00

water returns from the drum 19 through the

headers 21 and 23 at the lower ends of the..

horizontal tubes to the cross header 24." From
its ends, this header leads to vertical pipes
30 ‘extended downward and thence to pipés

31 leading obliquely downward and backward'

to the rear ends of longitudinal headers 32 at
the lower ends of the p1pes 5. The. headel,s

95
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"32 are prov1ded Wlth blow off mlves 33 at
~their forward ends.

The arch 9 and the portion 34 of the front

~wall immediately above it are subjected to

-extremely high temperatures and I propose

to protect them and at the same time to pro-
vide' for further generation of steam by a

" _sereen of water tubes similar. to the tubes 5

" _which protect the side walls:

.10

These tubes 85
extend lencrthw1se under the arch 9, leading
t6 vertical tubes 36.on the inner face of. the

- wall 34 which lead out to a header 37 extend-

I ing across the front of the wall. At the ends-

of the header 37 it is connected by pipes 38

_with the pipes 27 previously referred to. The

pipes 30 which lead down from the ends of the

- header 24 have two branches at their lower

20

- énds of -the tubes 35.

25

ends, one being the branch 81 previously re-
ferred to and the other being - a forward
branch 39. The two branches 39 extend to
the front of the furnace and lead into the ends
of a cross header 40 which carries the outer
Thus the cirenlating
system for this-water wall of tubes 35 and 36
is complete, the hot water and steam going

- up through the pipe 38 into the drum 19 and

30

40 -

‘the water passing from the latter ‘down - to

the head 24 and pipe 30 to the header 40 at the
lower ends of the tubes.

Instead of being arranged as a steam (ren-'

erating means; the tubes 85 and 36 may be

connected into the water supply system to the

Iower header for the pipes 5. See Figs. 3 and
4. The header 24 is connected direcﬂy to the

upper ends of the pipes 36, the pipes 39 lead--
ing from the ends of the header 40 communi-

cating only with the pipes 81 which lead as

n I‘uz; 1 to the Upply he‘wdem at the lower
ends of the tubes 5.

In all of the constructions 111vstrated the

“arch “protecting tuLes may- be themselves

shielded by a wall or layer of tiles 41, Fig. 5

This is particularly applicable to the: ar range-‘

ment of Fig. 3'in which the tubes 35, 36 are

in the water supply system rather fhan in

' the steam generating system.

Fig. 6 shows the arch protecting v*atel wall

: Used as part of the: superheatmo gystem. A

~ 5O

pipe 42 leads downward from the header 43
at-the outlet end ¢f the superheater and leads

~ to the ends of theheader 40, whence the steam
~ ‘passes through the tubes 85 and 86 and thence

toa header 37 as in Fig. 1, which header leads
by any-usual or suitable connection 87t to the
steam-main.. From the header 24 the supply

of water passes through a pipe 44 to headers

at the bottom of the tubes 5.
“TFigs. 7 and 8- ﬂlusuat the invention ap-

‘ph(,d to a furnace in which front and back
‘walls 45 and 46 are made comparatively thin

~and are protected by walls of tubing 47 and

48 respectively similar to the tubmg 5 which

protects the side walls. - In this case the cir-

“culation for the front wall-47 includes the

tubes 35 and 36. : The upper header 49 for-

tribes 47.

‘bottom headers.

1,774,810

the tubes 47 leads inte the lower ends of the
tubes 85. From 36 it passes into the headers
23 and thﬂnce upward through pipes 22 into
headers the latter being closed at their
upper euds Thus the water passes upward
from the headers 28 and 21 through the tubes
6 and 7. The water from the drum 19 passes
do‘wn by pipes 50 to a header 51 at the ends
of which are branches 52 which lead to the
ends of & header 58 on the lower ends of the
This communicates with the lon-
gitudinal headers 32 at the ends of the tubes
5. The headers 32 in turn communicate with
the header 54 for the tubes 48. At their
upper ends the tubes 48 communicate with
the headers 15, pipes 16, headers 17 and plpes

18 leading to the qt“am drum.

R pp]nmen‘cmy tubes. 55 ‘are added along
the side ‘walls under -the arch, connected at
their lower ends to the side headers 32. The
headers 26 at the upper ends of the tubes 5 are
supplemented by headers 56 at the upper ends
of the tubes 55, communicating by pipes 57
with the ends of the headers 26 and with the
steam pipes 27 leading to the drum.

70

75

80

85

90

Tt will be observed from Figs. 2, 7 and 8 -

that the headers for the tubes within the fur-
nace are shi.elded from the fire by being lo-
cated outside-of a portion of the wall.

An-additional feature of improvement,

which T have shown particularly in connec-
tion with Fig. 1, is in the inclining of the
headers 26 and 32 so that the water will enter
the lower ends of the headers 82 and will be
circulated forward and- upward through
these headers into the successive tubes 5; and
so that the water and steam from the tubes b
will enter the headers 26 and will pass up-
ward and forward to the ends of the latter
leading to the steam drum. By this inclina-
tion of the headers T avoid the possibility
of air or steam pockets and provide for a cir-
culation which is continuously upward from
the low point at which the water enters the
The same scheme of inclin-
ing the headers upwardly and forwardly with
the circulation may be applied to the differ-
ent arrangements of furnace water walls
shown in the other figures.

Various modifications may be made by
those skilled in the art without departure
from the invention as defined in the follow-
ing claims.

TWhat T claim is: :

1. A boiler having a steam drum and hav-
ing a furnace with walls comprising vertical
water tubes extending substantially from
bottom to top of the furnace 5o as to be ex-
poqod to the radiant heat of the burning fuel
and to generate steam at a high rate and hav-

ing inlet and outlet headers, “said boiler hav-

ng shabtly inclined, approximately horizon-
tal steam creneratmv tubes overhead heated
by the gases passing out of the combustion
chamber with their lower ends at the front,
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the furnace havmg an arch of refractory ma-
terial' projecting outward beyond ‘the. front

of said inclined tubes and a wall-of water .

tubes extending along the under side of the -
arch and upward in line with the front ends
of said inclined tubes, the inclined tubes hav-
ing inlet headers at thelr front ends connect-
ed with the offtake from the steam drum, the
arch tubes and the inlet headers of the vertl- :
cal tubing being connected ‘with the inlet
headers of the mchned tubes, and the outlet
headers of said vertical tublnvf being con-.

- nected to the intake of the ste,am drum

15

20

2. A boiler having a steam drum and hayv-
ing a furnace with’ walls comprising vertical
water tubes - extending - substantially from

‘bottom to top of the’ furnace so as to be ex-

posed to the radiant heat of the burning fuel
and to generate steam at a high rate and hav-
ing inlet and outlet headers, “said boiler hav-
ing slightly inclined, approximately horizon-

' tal steam Ueneratlng tubes ‘overhead heated

- 25

30 S

nie

45

80

60

65

by the gases passing out of the combustion =

chamber with their lower ends at the front,
the furnace having an arch of refractory ma-
terial projecting outward beyond the front of -

said inclined tubes and a wall of water tubes - N

extending along the under- side of ‘the arch-
and upward in hne with the front ends of
said inclined tubes and having inlet and out-
let headers, the inclined tubes haying inlet
headers at. their front. ends connected with

the offtake from the steam drum communi- -

cating with the inlet headers of said vertical
water walls and of said arch tubes, and the
outlet headers ‘of said vertical water walls

and of the arch tubes communicating: with -
. the intake of the steam drum.

In witness Whereof T have hereunto swned -

my name.
- THOMAS E. MURRAY.



