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2,189 135‘1
BOILER
Joseph F chkson, Kewanee,

Ill, assxgnor to
K 11, a

ut‘_ away bn 4 vertmal
honzonual plane 23

cient corfibust
16: presence in
heated ‘refrac

S dasing- at 34,°and it has weldecl ‘at 3’5 at an m-:
termedmte pomt of 1ts under sultace a. ﬁat vert1-
cal tube-sheet 36 and the bottom edge of the

o tlon on: line
. half’a s1mxlar nnermo ] ‘

Capgs E At and_‘weld d_' in place, another ve1t1ca11y—d1s-
posed tube sheet 42 whose lower paru isTeut’ away ot
in the form of an arch to receive in it the' extreme
"~ 'rea‘-part of" tn “d m *plate 2@ to whlch 11; 1

W dediat 48, " : ‘
IRt ‘the ‘front’ of ‘the boiler, a smoke-box 45 is 85 .
D v1ded and Wthh‘ has the usual Vertlcal fube- i

“shidef 46 Which écomimodates 1A 1ts* apertures ‘a,

lower series of downwardly, rearwardly, slopmg
tubes’ or: flties 4T whose rear ends'are recelved A

. openings”in’the “flue ‘or’ tube sheet 42; sheet 46 4q
vhavmg also an upper group of’ tubes or ﬂues 48 SRS

8 sheet—metal cylmdncal ﬁre-box Wa.
11 of cons1de“a,b1y less helvht T,h inthe oh -
Sterint . 86,.such tubes or. flues dn each 1nstance bemg
- ﬁanged ok, rolled: over at  their ends 11r1 acc rd-‘
.ance with:common' practice. : '
~/The' Tectangular "metal-box 2T has welded to‘ ENC
the outer surfaces of ol of-its four: walls, outside:
: ‘of the rouiidishell A1, the heads of &’ plurality of
" polts: Bl . whose- serewithreaded shanks ‘extend” -
'rearwardly beyond the back”. margin ‘of ‘the’ box, 50
. and’ these: shanks are pr0v1ded for demountably )
| gecuring - in" posmon ‘@ rear cover-pla,t.e 90 for
- the«box; such: shanks: occupying: holes:52 throught
“"the cover'and: bemg supplled w1th retaining nuts ‘
5 for removably ha dmg the cover in: place. i & 55

wall {1 to whmh 11; is connected ‘
" 45 of the boner by 8 ‘lat ring nS 'welded tot

a, door-opemng 19 " 1eg1ste
aperture 20 in’ the 1nne1~ W:a,ll

belng shown because it: constl ,utes‘ )
5 the plesent 1nvent10n LR
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© 24..into the chamber 59 ‘where they come-into
"direct’ contact with the hot refractory-block 55

.30

35

A smoke or burned-gas outlet-conduit 54 is

located on the upper portion of such cover, and,”

of course, it communicates directly with that
chamber 32 of the interior of the box connected
to the rear ends of the upper group of tubes 48.

Detachably fastened to the lower portion. of
the inner face of such cover is a refractory-block
55 fitted with bolts 56 partially imbedded there-
in and arranged fo extend rearwardly through
holes 571 through the cover, the protruding ends

. of the shanks of such bolts being fitted: with the .

usual confining nuts. 58.

The surface of such refractory-element 55 ; s
which bears against the inner [face of the cover-- ..
‘plate 80, is flat or plane, as is-also’ its lower.:
surface just above the top of plate 28 and its. .
upper surface on a level to fit beneath pla.te 38\

in small degree as illustrated in Figure 1,

The inner surface of the refractory-block is.
curved to conform to the exteriot surface of the

internal-shell {1 and such block is slightly thicker

at its top than at its bottom, all as 1s clearly pre-’
. dented in the drawings.
" From what precedes, it should be apparent that

the hot combustion-gases originating in the fire-
box shell 17 ascend and are efficiently directed, at
least in part, by. the arched or domed top-wall

Whlch action aids in developmg an effective and
complete combustion of the gases which flow for-
wardly. through the lower group of tubes 47 into

the front smoke-box 45 fromi which they pass-
rearwardly through the upper tubes or flues 48
into the chamber 382 from which they escape
. through the discharge conduit or flue 54 to the.

stack or chimney. -
By 'mounting the stated refractory—member in

- the position indicated, the advantageous recited

- 40

result occurs, and it is to be noted that such
_member may be removed with the demountablel

cover if substitution is reqmred due to injury or
determratlon of the block in serv1ce, or, if occa-

;- sion requires, the cover alone can be detached, -
45

leavmg the refractory-element in: place
"If any of the upper group of tubes or flues
necessitate replacement with one or more new

ones, the rear ends of the substltuted ones are

. rendered accessible for easy and direct ﬂangmg

50

55

by demountmg the cover, elther ‘with or W1thout:

the refractory-block

. In similar manner, if any of the tubes or. flues -
of the lower group require substitution by . one

. Or more new ones, then the back ends of the new
one or ones can he conveniently flanged or rolled'
over .in place by removal of the cover and the

refractory-member.

. The ready approach to the rear- ends of the»

" two- series of flues or tubes may. be availed -of
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t,o_ remove the damaged or worn-out one or ones

from the boiler, as well as to.introduce and secure .

in place the fresh one or ones.

The scope-of the present 1nvent10n as deﬁned )
. ‘by.the following claims, ‘indicates that various.

structural changes or modifications may be re-
sorted to without departure from the heart and

essence of the invention and without: the loss of
‘sacrifice -of - any of -its desirable and ma.terlal

benefits and advantages.:

It will be observed, that in the, partmular em-.

bodiment of the invention herein pointed out, ‘the

cylindrical fire-box shell and the novel Trectangu-.

lar-box are both cut away to allow. their proper

- interfitting together to permit the. desired pas-

(]

sage of the gases from the fire-chamber into the

2,180,185
- compartment leading to the first or lower as-

semblage of tubes, but the invention, in its
broader aspects, is not confined to such indicated
structural details.

Also it will be noted that the refractory-element

55 is so located that it adequately protects the

metal cover or closure 50 from the heat in the

‘boiler, that it overlies and, in some cases, may.
-rest upon the bottom-wall 28 of the boxing 21, and
" that it acts as a division-wall between the cham-
7 bers or compartments 59 and 32, thus causing the

hot-combustion gases to traverse their passages
to best functional advantage.

Iclaim:

1. In & round  boiler, the combination of an

-outer cyhndncal shell having a rectangular open-

ing through its rear portion, a top-wall for said
shell, a shorter cylindrical fire-box shell of less di-
ameter than that of said outer shell inside of the
lower portion of said outer shell and spaced in-
Wardly therefrom, the upper rear portion of said
inner shell being cut away on intersecting ver-

"-tical ‘and- horizontal planes, means connecting
together ~the lower portions of said two shells-

thereby forming an annular water-leg- surround-

ing said fire-box, an upwardly-rearwardly-m--’

clined domed top-wall for said fire-box at least
partially above the top edge of said inner shell, a
rectangular-boxing occupying said outer shell
opening and extending both inside of* the boiler
and outside thereof, the lower wall of said box-
ing conforming to and secured to said inner shell

and secured to said outer shell, the inner part

of the lower portion of said boxing in the boiler
having a first upright apertured tube-sheet
arched at its lower’ portion to receive and secured

“to the rear part of said fire-box top-wall, an
. infermediate part of the upper portion of said

boxing having a second upright apertured tube-
sheet, a cross-wall connecting the top portion of
said first tube-sheet and the lower portion of

“-said second tube-sheet, a smoke~box at the front

of the outer shell having an apertured  tube-

-sheet, a lower group of tubes occupying apertures
-in said first tube-sheet and said smoke-box tube-

sheet, an upper group of tubes occupying aper-
tures in said smoke-box tube-sheet and said sec-
ond tube-sheet, a removable cover for the back
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of said boxing, and a refractory-block demount-

ably secured to said cover and having a curved
inner-surface adjacent to and conforming  to
the curvature of said inner shell and of a ‘height

: substantlally equal to the distance between the
‘bottom wall of said boxing and ‘said boxing cross-
“wall.

2 In a round boiler, the combmatlon of an
outer cyhndrlcal shell having an opening through
its rear portion, a top-wall ‘for. said shell, -2
shorter cylindrical fire~box shell of less diameter
than that of said outer shell ‘inside of the lower
portion of said outer shell and spaced inwardly
therefrom, means connecting together the lower
portlons of said two shells thereby forming an
annular water-leg surrounding said fire-box, an
upwardly-rearwardly-inclined top-wall for. said

50

55

60

fire-box; a boxing conforming to and occupying .

said outer shell opening and extending hoth in-

. side of the boiler. and outside thereof, a portion

of said boxing wall conforming to. and secured
to said inner shell and secured to said outer shell,
first and second apertured tube-sheets in said

‘boxing, ‘a smoke-box at the front of the outer

shell having an apertured. tube-sheet, a lower
group of tubes occupying apertures. in said first
tube-~sheet and said smoke-box tube-sheet, an

70
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conforming to the outer surface of said inner -

2, 189 135
upper group of tubes occupying apertures in said

smoke-hox tube-sheet and said 'second tube-
sheet, the upper .portion of said fire-box -com-

municating with the interior of said boxing to
the rear of said lower group of tubes, a removable
cover for the back of said boxing, and a refrac- -

tory-block in- front of ‘said cover and having a
curved inner surface conforming to the curva-

ture of said inner shell-and with which the hot"

gases from the fire<box contact before they pass
forwardly through the lower group of tubes. -

3. In a Dboiler, the combination of an outer
shell having an opening through its rear portion
and a top-wall, a shorter smaller fire-box shell

inside of the lower portion of said outer-shell -
- and spaced inwardly thereirom, the upper. rear
- part of said inner shell being cut away, means-

connecting together the lower portions of said
two shells thereby forming a water-leg surround-
ing said fire-box, an upwardly-rearwardly-in-
clined domed top-wall for said fire-box and at

least partially above the top edge of said inner

shell, a boxing occupying and conforming to said
outer shell opening and extending inside of the
boiler, a: lower wall of said boxing conforming

to and secured to said inner shell and secured:

to said outer shell, the inner part of the lower
portion of said boxing having a first apertured

tube-sheet recessed in its lower portion to re-

ceive and secured to the rear part of said fire-box
top-wall, the upper-portion of said boxing having
a second apertured tube-sheet, a cross-wall con-
necting the top portion of said first tube-sheet
with the lower portion of said second tube-sheet,

‘a, smoke-box at the front of the outer shell hav-
‘ing an apertured tube-sheet, & Jower group of
‘tubes occupying the apertures in said first tube-

sheet and in said ‘smoke-box fube-sheet, an
upper group of tubes ocecupying apertures in
said smoke~box tube-sheet and in said second
tube-sheet, a removable-cover for the back of
said boxing, and & refractory-block demountably
secured to said cover and having an inner surface

3

shell and another surface beneath and conform-

ing to said cross-wall preventing the gases from

_passing from the lower part to the upper part
' of said boxing without flowing through said

groups of tubes.
4. In 2 hoiler, the combination of an outer shell

‘having an opening through its rear portion and
-a top-wall, 'a shorter smaller fire-box shell in-

side of the lower portion of said outer shell and

“spaced inwardly therefrom, means connecting

together the lower portions. of said two shells
thereby forming a water-leg 'surrounding said

fire-box, an upwardly-rearwardly-inclined top-

wall for said fire-box, 8 boxing occupying and

conforming to said outer shell opening and ex-
.. tending inside of the boiler, a lower wall of said’

10

15

boxing conforming to and secured to said innér. -

‘shell and secured to said outer shell, the lower.

portion of said boxing in the boiler having a
first apertured tube-sheet, the upper portion of
said boxing having a second apertured tube-
sheet, a ‘cross-wall connecting the top portion

20

of said first tube-sheet with the lower portion of -

said second tube-sheet, a smoke-box at the front

" of said outer shell having an apertured tube-
"sheet, a lower group of tubes occupying. the
‘apertures in said first tube-sheet and in ‘said
‘smoke-box tube-~sheet, an upper group of tubes
occupying -apertures in said smoke-box tube-

sheet and in said second tube-sheet, a removable-
cover for the back of said boxing, and a de-

-mountable refractory-block in front of and

protecting said -cover, said fire-box at its rear
upper - portion communicating with the interior
of said boxing to the rear of said first group of

tubes and in front of said refractory-block, said -

refractory-block having an inner surface. con-

~forming. to the outer surface of said inner shell

and ahother surface beneath and conforming to
said cross-wall preventing the gases from pass-
ing from the lower part to the upper part of said
boxing Wlthout ﬂowmg through sa1d groups of
tubes. -

JOSEPH F. DICKSON.
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