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To all whom it may concermn:

Be it known that I, ALBERT CUNNINGHAM,
of Milwaukee, in the county of Mllwaukee
and State of Wl‘:‘»GOHSIH haveinvented certain
new and useful Improvements in Steam-Boil-

ers; and 1 do hereby deciare that the follow-

ing 1s a full, clear,and exact description of the
111vent10n whl(,h will enable others skilled in
the art towhich it pertains to makeanduse the
same, reference being had to the accompany-
ing-drawings, and to the letters of reference
mar]{ed theleon which form a p:;ut of this
speclﬁuatlon

The objects of my invention are, first, to

prevent the overheating of the W‘LU‘% of the -

fire-box, and, second, to increase the steam-

ing ca,pa,mty of Steam-wenel ating boilers.
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It consists, essenti:—mlly; of a System of cir-
culating-plates separating the boiler into dis-
tinet channels for the opposing currents,
whereby the water is kept in rapid circula-
tion and the cooler portions thereof returned
against the walls of the fire-box and ﬂueq to
be reheated.

" In the &ccompanymﬂ“ drawings hke letters

refer to the same parts in the several figures.

Figure 1 18 a longitudinal vertical section

on the line x «, Fig. 2, of a boiler to which my
improvements, shown partly in section and

partly in elevation, are applied. Tig: 2 is a
transverse section of the same on the line Y
y, Fig. 1. Fig. 3 is a like section on the line
Z . F]ﬂ' 4 is a sectional detail of a portion
of the leﬂ‘ of the boiler, showing one of the
deﬂectmt}* plates adja,cent to the_erown-aheet

of the fire-box. . Fig. 5 is a detached view or

front elevation of the diaphragm dividing the

water-space in front of the fire-box, showing
the circulating-sheet in section on line 2w w,
Fig. 6. Iig. G is a detached view or side ele-

ELth]l of S&ld diaphragm and the curved cir-
culating-shieet in the h01 izontal limb of the
boiler. Fig. 7 is an end elevation of the
curved cuculatmﬂ* -sheet shown in Kig. 6.
Fig. 8§ shows a 51de and end elevation of one
of the deflecting-plates, and Fig. 9 modified

 forms of an open-bottom fire- bo‘{ adapted for
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use with my improvements.
Although designed particularly for use, and

shown for the purpose of illustration, with a

boiler of the locomotive or pmtable engine

suitable modifications, to other kmds of boil-

CI's,

A represents the banel of the b01le1 pro-
vided in the usual manner with smoke-flues

e e, steam-dome E, and mud-trap F.

B is the rectangular leg of the boller, in-
closing the fire-box H and provided with a

mud- tlap (3, as shown in Fig. 1.

arepresents the cr own-sheet of the fir e-bow;

b, the flue-sheet; b/, the front sheet or waist;
g g, the side sheets, and ¢ the bottom sheeb -
said waist b/, bottom ¢, and side sheetsgg 1n-

closing betwe(,n them and the walls of leg B
water spaces or channels.

T T are the grate-bars dlwdmﬂ'the ﬁ1e bo*v;
proper I from the ash-pit R. |

N is a cast-iron door-plate closing the fire-
box I and ash-pit R at the rear and pwwded
with doors n and o, communicating, respect-
ively, with said fue -box and &Sh-plt

.To facilitate the circulation of the water in
the boiler and the return of the cooler por-
tions to the walls of the fire-box H, I inclose
the flues e e at the bottom and sides by a
metallic plate or sheet C, preferably curved

to conform to the contour of the barrel A,

and ferminating a short distance from the
smoke-box flue-sheet wu, as shown in IFigs. 1
and 3, and supported by rivets or Sta,y-bolts
a ShOlt distance therefrom, leaving a space
between said sheet and bduel to receive and
conduct the outward and downward cur-
rents. Itis attached at itsrear edge toa ver-
tical plate or diaphragm D, which, supported
between and a short dlstance from the front

wall of the leg B and the waist b of the fire-
box by 5tdy-bolts [ [, terminates at or near
the bottom of said fire-box or ash- -pit R, and
fills or nearly fills the space between the side
walls of leg B. The upper e
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edges of the plate

C are cuwed inwardly, as shown in Figs. 3 -

and 7, so as to come below the surface of the
Watel and to readily catch the outward and
downward currents. |

The diaphragm D, just below ltb ;junctlon
with the circulating-sheet C, has a number of
perforations d d, as shown in Figs. 1 and 9, to

i permit portions of the return-currents to pasc,

thou-:rh the same dneetly against the flue-

sheet b
To the walls of the boiler A, adjacent tothe

type, my improvements are applicable, with top of fire-box I, I attach the deflecting-
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plates 2 /i, as shown in Figs. 2 and 4, curved

to conform more or less to the rounded cor-

ners of said fire-box and to directthe upward
currents between the said walls of leg 3 and
side sheets g g of the fire-box upon the erown-
sheet a.

To direct a portion of the cooler returning
current against the flues e ¢, I may make an

opening or openings s s, as shown in Fig. 3,
in the bottom of the circulating-sheet C.
The mud-trap F,attached to the underside
of barrel A near the front end, communi-
cates therewith through suitable openings 74

7, made in the shell, and is provided with a |
blow-off cock fand a hand-hole and plate &

for the purpose of removing the dirt and sedi-
ment caught therein. The trap G, applied

- to the bottom of leg B3, communicates in like

20

30

35

- of thefire-box being heated and partially con- |
verted Into steam, rises, gives off its steam,
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‘manner with the water-bottom through open-

ings ¢ ¢+ and is provided with a hand-hole
and plate L or other suitable means for re-
moving mud therefrom.

When my improvements are applied to
boilers having open - bottom fire - boxes or
those which have no water-space underneath
the fire-box, I prefer to give the side sheets
g g an inward curve at or near the bottom, as
shown in Kig. 9,s0 as to leave a larger water-
space about the bottom of said fire-box and
to facilitate the distribution of water to the
sides and back of the same.

The details of my invention may be vari-
ously modified without departure from the
principles embodied therein. .

The operation of my device may be de-
scribed as follows: The water about the walls

and forms an upward and outward current

into and through the barrel A about and above

the flues e e, which tend to maintain and ac-
celerate the upward and outward currents.
As the outwardly-diverging currents ap-

proach the walls of said barrel A, they are

caught by the inwardly-turned edges of the
circulating-sheet C, descend between said
sheet C and barrel A, as shown bythe arrows

- 1n Kigs. 1 and 3, and are directed back along
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- the fire-box.

Hc

the cooler exterior portion of the boiler to
the diaphragm D, by which theyare deflected
downward into the water-bottom, and are
thence distributed to the sides and front of
The water rising at the sides
of the fire-box is directed at the top by the

deflecting-plates 2 & over and upon the hot

crown-sheet a, whence it eseapes in frontinto

the barrel A, as shown by the arrows in Figs.
‘1land 2. A portion of the cooler return-cur-

rent, finding its way through the openings d d
in diaphragm D and openings s s in plate C
against the flue-sheet b and the flues e ¢, sup-
pliesthe place of the rapidly-vaporizing water

‘1n those parts of theboiler, prevents the over-
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| heating of said flues and flue-sheets, and fur-

ther contributes to the
sald boiler.

I elaim— |

1. In a steam-boiler, the combination, with
barrel A, one or more flues ¢, leg B, and fire-
box II, of the curved sheet C, interposed be-
tween said flue or flues and said barrel with
which it forms a channel opening at the sides
of the boiler below the water-line, and the
diaphragm D, dividing the water-space in
front of said fire-box, substantially as and
for the purposes set forth. =~

2. In a steam-boiler, the combination, with
barrel A, flue or flues e, fire-box II, and leg
B, of the sheet C, curved to conform to the
curvature of said barrel, between which and
sald flue or flues it is interposed with its up-
per edges below the water-line, and dia-
phragm D, forming with said sheet C a chan-
nel for conducting the descending currents
from the sides of the barrel to the lower part
of the leg, substantially as and for the pur-
poses set forth. |

3. In a steam-boiler, the combination, with
barrel A, one or more flues ¢, leg B, and fire-
box M, of the sheet C, interposed between
said barrel and flue or fluesupwardly curved
and terminatingat each side below the water-
line, diaphragm D, dividing the water-space

steaminy capacity of

{ In front of said fire-box, and the deflecting-

plates inclined inwardly from the walls of
sald boiler adjacent to the erown-sheet of
said fire-box, substantially ag and for the pur-
poses set forth. |

4. In a steam-boiler, the combination, with
barrel A, one or more flues e, leg B, and fire-
box H, of the sheet C, curved upwardly at
each side and interposed between said barrel
and flue or flues with its upper edges below

the water-line, diaphragm D, dividing the

water-space in front of said fire-box, and the
mud-trap G,applied to the bottom of saidleg,
substantially as and for the purposes set
forth. |

2. In a steam-boiler,the combination, with
barrel A, one or more flues ¢, leg B, and fire-
box H, of the sheet C, curved upwardly at
each side and interposed between said harrel
and flue or flues with its upper edges below
the water-line, diaphragm D, dividing the
water-spacein leg B in frontof said fire-box,
and one or more perforations d d in said dia-
phragm, substantially as and for the pur-
poses set forth.

In testimony thatI claim the foregoing as
my own I affix my signature in the presence
of two witnesses. |

ALBERT CUNNINGHAM.

- Witnesses:
CHAS. L. Goss,
M. E. BeExsonN.
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