'A. B. RECK.

CAST IRON BOILER. |
APPLICATION FILED XOV. 30, 1907.

Patented Dec. 1, 1908.

3 SEEETS—S8HEET 1.

905,366,

e SR e
LT T R v R M R R R BT H T WMYR oMWW e L TR NI S | ] Pyt iR e kb ey e B e R OR R e R W R TR R LR h\'\. :'-----.1..
L wl . - . ] P ——— - . + el PETET T . .
! N . * N \

! ' L L]
. N P .
LY .- [ 3 . 3 '
,\'. . - ‘
" wom - khom oy B R OHE TR AR R RTRREE B RSE R LE W e ] LI L] [ 1
1 L] .
. L )
[ § h, '
' b +
w4
¢
! r
1 F
f
- L]

~
4
’
1
r
r
s
o.ed
b
&
N k 1
L] L]
k
~ .
LY »
i
L]
i % A
. =r=-g
» ]
*rn - mw r
1

x h]
L T
/ —
' '
[
¥ [}
1
i d
r /
Fl .
’
!
. i
F ..-...l-.i'-fI
;
. |
. 1
L]

/A/szvra}?'
Rorckl fea

B . - - . -

. I =

W ITNESSES L




905,366

. r
-

W/ TN ESSES

A. B. RECK.
(CAST IRON BOILER,
APPLICATION FILED NOV, 30, 1007,

Patented Dec. 1, 1908

3 SHEETS—SHEET 2.




A, B. REOK.I

'CAST IRON BOILER.
APPLICATION FILED NOV, 30, 1907,

905,366. - - . - . Patented Dec. 1, 1908

d SHEETS—S8HEET 3.

SECTION. a-b. - - SECTION. e~

_
. S Ry
; /
; s
’ f
rl F
/ /
:‘ F
; ./
) f
) g
) ,.; f
i .
s 4
’ / a
- ¥
A N 4
: = ;
\
; \ !
r "N N ,
rl L N f
! N | /
d Y 4
]
.:' i b ;:
: ] ' .
; ; ‘
" \
4 X L ’
f ' L r
’ . ] Y
f : ¥ B
1 B Bl | Bed ! ;:
' ?
' !
J ! /
y f Y
. / F
. I’ I_I
y ! .
| ’ ’
/ f /
; | /
/ ! ‘
;o
F- : 1
SECTION. ¢-d
l‘ II
i '
J i
j
f ¢
r
[ .

TT_ | o Y V£A/ra/e=




UNITED STATES PATENT OFFICE.

ANDERS BORCH RECK, OF HELLERUP, DENMARK.

CAST-IRON BOILER.

No. '9_..05_:5'3‘63_. .

- Bpecification of Lef.ters'-' Pa.tent; o

N PatentodDecl,IQOS

~ Application filed November 80, 1907, Serial No. 404,622.

To -all whom it may concern:

. Be it known that I, ANDERS BorcH REGK, |

captain, citizen of Denmark, residing at
Christiansvej 16, Hellerup, in the Kingdom
of Denmark, have invented new .and useful
Tmprovements in Cast-Iron Boilers, of which
the following is a specification. |
It has been. proposed to build cast iron
~ boilers in sections having such a form and
10 connected in such a manner that the area of
~ the grate and to some extent the area of the
flue vary proportionately with the number of
- sections employed. Such boilers can also, as
“is known, be supplied with a fuel magazine
15
of which may be varied proportionally-to
‘the number of sections. = '
" The present invention relates to boilers of
 thisclass. -~ - R
20 _ _
‘used, it has not been possible to obtain a

- practical arrangement of a sloping or verti-
- cal grate, and -consequently horizontal grates.

~ have exclusively been used. For cast iron
25 boilers which have to be run for a prolonged
~ period without attention ‘and - for boilers
~ using bituminous fuel it is of great impor-
~ tance that the grate should not become easily

‘choked by ashes and clinkers as is the: case
with horizontal grates, and that. the grate
‘should be so arranged that the incombustible

part of the fuel may be collected at the bot-

30

~ tom of the furnace without interference with

- 'the combustion. This result has been

35 achieved in wrought iron boilers by .using a
~ sloping and partly vertical )
the arrangement which is applied to sec-

‘tional cast iron boilers such as above referred

- o, which according to the present invention
- 40
~ rangement.of a sloping or a partly sloping
and partly vertical grate. This is achieved
by. constructing the various sections of which

45

placed at right angles to the side walls of the

‘sections, the depth of the furnace and con-
h of the grate o
| tions in

_sequently the form and lengt
' _'l?eqmg constant whether the boiler consists

50 two or more __ ‘ .
' -the depth of the furnace the same whether

the boiler has few or many sections,. it -be-

comes possible to use in cast iron boilers of
ate or a grate .

 ‘this class either a vertical :
55 ‘which is partly vertical and partly sloping,

situated above the combustion space, the size |

grate, and this s
.are so-constructed as to allow a practical ar-

‘the boiler consists with the ash-pit door,
through which ‘the grate is attended to,

slope being dependent !-‘on the

ﬂ

‘the number .of sections.

than two sections. By having |\ 1
‘bosses ¢ as shown 1n- Figs.
- mlppo_rts fOI' ﬂl& _
for the .Fi‘-ate~-bars -will in this manner be
_kept; cooled by the _

this is.of great importance, especially 1n the

at their upper ends with the rear water space

| both.above and below as shown in Fig. 3 or
only.above as shown in Figs. 5,6 and 7. The

.section to. ﬁlgoﬁde intervals between the_sec-

t number of sections, while its area variesiwith

-

~ The following description and the.accom-

panying drawings show examples of the sald 6G
1nvention. L |

Figure 1 shows a vertical section, taken

between two boiler sections, of a boiler hav~
‘ing sloping and loose grate bars which 1s es-
pecially adapted for firing with bituminous

_ 65
fuel. Fig. 2 shows a sectional plan section

of the same boiler consisting of two middle

sections and two side sections. Fig. 3 shows

a vertical section through a boiler especially

adapted for firing with coke and supplied 70
with a grate formed in steps. Fig. 4 showsa
sectional plan section of the boiler of Fig. 3.

Figs. 5, 6 and 7 show ' details of how the

front_partitions of the middle sections can
Owing to the form of the sections hitherto

they are made as independent
castings. - - -' - o
- The boiler

75

is constructed in the known

manner  of separate sections, two side sec-

tions @, and one or more middle sections b.
As shown in Fig. 1.the middle sections can 80
be constructed In one piece to form both

front and rear portions of the boiler and
| having a large hollow space between the two
| side sections partly forming the fuel maga-
| zine ¢ and partly the combustion.chamber &
‘and the ash-pit e. The front of the maga-

85

zine c is constituted by the water filled front
portions f of the sections, which in Fig. 1-
are shown as bags or pockets connected only .
90
parts of the sections.by horizontal passages .

}/,but—thegmﬁld also be independent castings

and could be connected to the side sections

95 ..
said horizontal connections y Fig..1 between

‘the front and.rear parts are narrow with in-
tervals' between them, through which the

el magazine.

fuel can be charged 00

The lower part .of the front water space of

‘the sectionms is inclined towards the combus-. -

tion .chamber In a slo_p_i.ng direction and 1s - .

‘more narrow than the remaining part of the

W 1046

hich the grate bars A are .placed,
d is further .provided with: projecting
' igs. 1 and .2 forming

grate bars A.  The supports o

by the water of the boiler, and 110 '.

cool
Gise of the lowest grate bar, which might .

-
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- fixed direction through the

39

40

of the ash-pit.

a

soon be destroyed if not cooled by water.
As the grate bars themselves have usually

very considerable durability and can more-
over

coolin

this also applies to the water cooled bottom 2

t. Besides the sloping grate
formed by the grate bars 4 some of the front

-parts f will also act, as shown in Fig~. 1.and
3, as a vertical grate,

whereby the primary
combustion air can enter into the fuel maga-

zine on the lower part of its vertical front.

wall, which is of great importance to boilers

which have to be run without attention for a

prolonged period;” as it is evident that in
any case the vertical part of the grate may
very easily be choked up by ashes and clink-
ers which by and by fall to the bottom as the
combustion is effected. I

In order to get the best circulation of the
water 1n the bag-shaped front part as shown

placed in the water space of this front wall
as' shown by dotted lines ‘
atoresaid the Figs. 5, 6, and 7 show a con-
struction of the front partitions # in such
cases where they are made as independent

castings, and they further show a vertical

partition wall 7 in order to obtain a good
circulation of the water through the ont
portions. In order to force the water in a
front portions,
the partition wall in one of the outer front
portions is led quite up to the top while the
partition walls in the other portions do not
quite reach the top. From the combustion
chamber ¢ the combustion products are led
through the flues 2. As shown by the fig-
ures the fiues are arranged in such a manner
that each pair of sections has its own system

of flues which at one end open into the com-

- bustion chamber d and at the other end into

40

50

bo

60

a common flue / leading to a chimney. = The |

flues & are made as long as possible in pro-
portion to the size of the boiler section so as

to offer the maximum heating surface to the
~water. Accordingly the flues are

given the
S-form shown in Figs. 1 and 3, which also
has the advantage that the cleaning of the
flues can easily be done through a door m,
situated opposite the upper bend of the S in
the rear of each pair of sections, the parti-
tions n between the separate flues of which
the flue system of each section consists stop-

ping short on each side of the door m for

this purpose. The special form given to the

flues also enables a fuel magazine of large |

capacity to be provided in the boiler sections.

The ash-pit door ¢ is placed in front of the
ash-pit and the grate and may be -double
walled as shown in Figs. 1 and 2 in order to
enable the primary combustion air to be pre-
heated by passing throughthe channel w,

made for that purpose, in the door, thereby i

in Fig. 1. As

be easily replaced if necessary, this may

!

tical channels

-touching

‘which are situated between

005,366

utilizing the heat which would otherwise ra-

diate from the front part of the boiler. "
An additional supply of air for combustion

be provided for boilers in which it is

g 1s of the greatest importance, and | desired to burn bituminous fuel. As shown

in Figs. 1 and 2 it is admitted through a
horizontal channel o which is led through
brickwork p placed between the tongues 7 1n
front of the flues %z and resting on the ribs 2.
The said horizontal channel o may be placed
In communication with one or several ver-
tical channels 4 which are led up through
the side sections a where they are lined on
the furnace side by the fireproof brickwork
s (see Fig. 2) the air supply being regulated
by a valve. In passing through these ver-
the secondary combustion. air
1s heated intensely by radiation from the

brickwork s before it reaches the channel o

‘whence it finally passes into the combustiop

watel | chamber through the opening 4. ,_
In Fig. 1, a vertical partition wall ¢ may be

- Boilers which are not intended to be fired

by bituminous fuel do not require the sec-

65

70

75

80

85

ondary supply of air and the channels 0 and

% as well as the fire-proof brickwork » and ¢

can be omitted as shown in Fig. 3.

90

Instead of using the loose inclined orate °

bars as shown in Fig. 1 other grate arrange-
ments may be substituted, as for example
the stair grate shown in Fig. 3, which may
consist either of loose steps or of ribs affixed
to the front parts f and the side sections a.
Having now described my invention, what
I claim as new and desire
ters Patent is: ' -
1. In a sectional cast iron boiler for steam
or hot water the combination of a sloping
grate, grate bars, a fuel magazine situate
above the grate, end- and middle-sections
_ one another in planes placed at
right angles to the front wall of the boiler,
the said middle-sectioris having water filled
front portions f, lining the front part of the
fuel magazine and having their lower part
sloping down against the rear and forming
water cooled supports for the grate-bars
the lower parts
of the said front portions f, said supports
having intervals
and the bottom of the ash-pit in such a man-
ner that ashes and clinkers can be drawn

out of the combustion chamber through said

intervals.

2. In a sectional cast iron boiler for steam

or hot water the combination of a sloping
grate, grate bars, a fuel magazine situated

above the grate, end- and middle-sections.

touching one. another in planes placed at
right angles to the front wall of the boiler

| the said middle-sections having water filled
front portions £, lining the front part of the
fuel magazine and having their lower part

sloping down against the rear and forming

95

to secure by Let-

100

105

110

etween their rear ends

115

120.

125

water cooled supports for the grate-bars
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which are situated between the lower parts
of the said front portions f, said supports
“having intervals between their rear ends

and the bottom of the ash-pit in such a man-

5 ner that ashes and clinkers can be drawn
out of the combustion chamber through said
intervals, a horizontal main flue./ and
smoke-flues 2 between the sections of the
boiler, the said flues commencing in the
combustion chamber. ¢ and ending 1in the

10 . ,

horizontal main flue 7. |

3. In a sectional cast iron boiler for steam
~or hot water the combination of a slopmg

~ grate,. grate bars, a fuel magazine situate
15

touching one another in planes placed at

‘right angles to the front wall of the boiler,
‘the said middle-sections having water filled

front portions f, lining the front part of the
20 fuel.magazine and having their lower part
sloping down against the rear and forming
~water cooled supports. for the grate-bars

~ which are situated between the lower parts

. of the said front portions f, said supports
tween their rear ends |
and the bottom of the ash-pit in such a man-

25 having intervals

ner that ashes and clinkers can be drawn

‘intervals, a horizontal main flue ¢/, and

g0 smoke-flues % between the sections of the

~ boiler, the said flues commencing 1n the com-. |
- bustion chamber & and ending in the hori- |

fuel magazine and having their lower part

above the grate, end- and middle-sections

the bottom of the ashpit in such a manner
that ashes and clinkers can be drawn out of
the combustion chamber through said inter-

- Witnesses:

g

zontal main: flue 7, and having an S form,
ribs n, forming the partition walls between
the separate flues, and section at the doors
m situated at the rear of the sections.
4. In a sectional cast iron boiler for steam
or hot water the combination of a slopin -
grate, grate bars, a fuel magazine situated
above the grate, end- and middle-sections 40
touching one another in planes placed at -~

35

right angles to the front wall of the boiler,

the said middle-sections having water filled
front portions f, lining the front part of the
45
sloping down against the rear and forming
water cooled supports for the ‘grate-bars .
which are situated between the lower parts

of the said front portions f, said supports

having intervals between their rear ends and 50

vals, the side sections of the boiler having
air channels % therein which communicate
with the combustion chamber. - -

In testimony whereof I have signed my
name to this specification in the presence of

58 -

. ca ‘two subscribing witnesses.
out of the combustion chamber through said | AT

 ANDERS.BORCH RECK.

J. NIELSEN,‘, |
JULES AERGAARD.
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