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‘Be it known: that I, FREDERICK. Ll Im If |
of (:lencoe, in the countyof \[(,Lt,od and St: Lt(’:
of Min ne&ot"t, have 1nvented certain new and
useful Implovemeut% in Boiler-Furnaces, of
which the following is a specification.

"My Invention llet(’*S to steam-boller fur-
naces, and has reference more pfutlcumr]y to

that class w Lm.,h are Omploy{ «d in ‘connection

with portable engines, thounh ’Lppllt:‘ﬂl](, to
other uses. -

In the ‘1(*(301111) 111iin’n dr'mvinﬁ*a,'l‘ih ure 1 is

! pers])ectn ¢ view of my improved boler-fur-
-nace; Iig. 2, a vertieal longitudinal central

se(,t,wn:l,l view of the same; Iig. 3, a trans-

 Verse section on the line x of l*w. 25 Iig, o,
a trapsverse scetiononthe liney . Fig. 5isa

e

-almlllu" view on the line 7 2, and I*w i-.

all
cntar ﬂ*ed defall view,

A indicates the boiler proper, prov ldcd with
a series of {ire-tubes, ¢, f-:uh&;t.:mtmlly as inor- |
dinary fire-tube boilers. L

B iudicates a hollow or double-w :lll(‘d U

shaped body, which is firmly riveted or oth-

25 erwise seceured tothe ov (}lhanﬂ Ine sides of the
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boiler proper, as clearly shown in Ifig. 8, the

body I3 extending rearwardly l>elmld the rear

end of the boiler, as shown in Fig. 2, in order
to form a smoke chamber, O, umch will al-
low the produets of combustion to pass into
the rear ends of the fire-tubes a. The cham-

‘her C extends beneath the bhoiler, asshown in

Figs, 2, 3, and 4, and in the space bhetween
the lower side of the - boiler proper and the
body I3, I place the grate 1), which consists,

preferably, of three or more tubular bars or
. pipes, by as shown n Tigs, 2 and 3.

At 1ts
rear end the body D is turned or extends up-

ward to reecive the rear ends of the pipes b,
as shown in Fig. 2, the front ewds of the pipes

 serewing into (he Lollow hox or chamber I,

as clearly shown in Figs. 2 and 4.
_uppm side of the box or chamber Iv ontertwo

Into the

pipes, cand d, the former communicating with
the upper pmtmn of the boiler A. while the
other, d, enters thie boiler .\ near its bottom,

- as mdle 1‘[1*{1 in Figs. 2 and 4.

50

The grate-bars O will - preferably b sup-
ported at a point between their ends by means

of a bridee -piece or support, I, which rests |

at 0pposii:e-éndsa: upon the inner walls of cham-

“:m ml "\T

.bhlonwu

“41 “Ba (‘\.n IHII del.)

— - e —

| ber or body L, as cle{ul} indicated in Fi 12, 3,

thereby - preventing the bars from sagging.
The front.plate, (&, of the furnace is provided
with doors H for feeding fuel to the furnace,
with a large door, I, directly opposite the

front end 0[ the 1)011(,1‘ to permit the eleaning

of its flues, and with door or damper J, ‘which
regulates the admission of air heumtu the
gr: ate, as clearly shown in Figs. 1 and 2.

In the rear end or upright portion of cham-
ber or body B is an opening, e, immediately

beneath the grate D, which permits the ¢in-.

ders, &e., to be removed from the rear end of

i the ash- plt IS, the opening e being closed by

a valve or (Lunper Sy Qs (*1efu*ly indicated in
Ifig. 2.

]u\tendmfr forwardly flOI’Il the lower edge
of the boiler A isa diaphragm, 7, which pre-
vents the pmducts of combustion from pass-
ing upward 1n front of the hoiler, but causes
them to pass rearwardly beumth the latter
the. chamber (Y, thence forward
tluonn‘h the fire-tubes « to the front end of the
aurnace, and finally out through the smoke-
stack L, as shown in Idig, 2,

Ifrom the foregoing construction it will be

'Suen that the hollow-wall chamber B and the

tubular grate-bars » communicate by means of
the pipes
hoiler, and of course, as fire is builf upon the
arate, the water in the grate bars and 1n the
chamber B becomes highly heated, thereby

utilizing fo the fullest possible e\tent all the

available heat. --
The furnace is designed pmllcnhuly for

' burning straw; but it is apparent that coal or
i other suitable fuel may be used. |

The upper portion of chamber C In rear of
the boiler is- covered by a roofing, 3, of fire-
brick or othel suitable material, as shown in
Fig. 2.

lixtending ]101*12011‘(;1113* ACIOSS the chmnber
Care three or iore pipes, N, which, as shown
in Figs. 5 and 6, conuect at each end with the
water-space of the U-shaped chamber B. The
mannct of connecting the pipes N with the U-
shaped body is cle uly illustrated in Fig. 6,
upon reference to which it will benoticed that
the pipes are provided at each end witha. cap,
O, which latter, as well as the pipe N, is
tapped or tlneaded to receive the thleaded
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c and d with the water-spacg of the 8o
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" ceive a plug, R, which prevents the escape of

[Oo

s provided with a hole, S, by which commu-

L5
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Fig. 2, thereby stlffemnw and strengthening
the furnace. |
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'the combination, with the boiler A and the.

tube or hollow bholt P. The bolt Pis provided
with an enlarged angular head, Q, and 1s'

threaded throughout its entire ]ength so that
1t may screw not only into the pipe N and 1its |

cap O, but also engage with both walls or
plates that malke up the U-shaped body. AS
shown in Fig. 6, this bolt is hollow from end |
to end, and is thleaded at its outer end to re-

water; and it will also be noticed that at a
point between the walls of the chamber B 1t |

nication is established btt“ cen the mpes M

and the water-space B. 1

When it is desired to clean out the pipes N,
the plag R will be removed and a cock or faucet

inserted and steam forced through the pipes |

from end to end; or, in lien of the plugs R,
the faucets or cocks may be-employed to close -
the ends of the hollow bolts P, as shown in

Tig. 5,this plan being preferable to the former, E
The |

as the cocks will alwa ays be ready for use.
products of combustion passing up around the.
pipes N heat to a greater or less extent the
water therein, from which it will be seen that
the heat is distributed ov er a gr eat 'lmonnt of
surface.

The pipesc d may enter the box or chamber
E at the sides instcad of from the top, if de- |
sired. r

A bar or beam, T, extends transw ersely
across the upper portion of the upturned end
of the water-chamber B, as-clearly shown in

Having thus desm 1bed my invention, what I
claim is-- - :

1. In combmatwn with the boiler A pro
vided with fire-tubes a, the U-shaped hollow- |
walled chamber. B, secured to the-under side
of said boiler and ettendmg in rear thereof to
form a closed chamber, C, a grate, D, beneath
the boiler, a chimney, L at the forward end
of the boﬂer,a"}d adlapluaﬂm or flange,g,pro-
jecting forwardly from the front edge of the
boiler, substantially as described.

9. In a furnace substantiall y such as shown,

U-shaped body or chamber B, secured to the
under face thereof and separated a suitable
distance therefrom, of the hollow grate-bars
b,communicating with the chamber B at their

rear ends, a hollow box or chamber, E, at the |

forward end of the grate-bars, and a pipe or |

pipes communicating with the boiler A and |

the box or chfunber I, all substantially as
shown. -
3. In combination with 1)01]& A the U-

0, bolts P

shaped body B secured thereto, sepftrated a

372 422

distance fherefmm, .and having Lhe ). pw'ard] y-
turned rear end, forminga chamber, G, atthe

rear end of the boiler, a covering, M, for said
chamber C, tubular grate-bars b communicat-

6

ing with the rear end of chamber or body B, a -

hollow box, E, at the forward end of and com-

municating with the orate-bars, pipes ¢ and d,
communicating with the boiler:and with the

chamber E, a flange or diaphragm, g, extend-

ing from the lower edge of the boiler to the .
front wall or plate of the furnace, and a chim-

ney, L, all substantially as shown.
1. In combination with the boiler A, pro-

vided with the laterally-extending or over-
| hangmgportmns, the U-shaped body or cham-

berB secured tosaid overhanging portion, and

grate, D, located within the space between the

boiler and the inner wall of body B, said body
B and grate-bars communicating with the wa-

ter- -space of the b01ler '1,11 substantially as

shown.

5. In combmatmn with a Doiler, A, :md a
U-shaved body, B, secured thereto, substan-
tially as shown, the pipes N,connecting the op-

posite walls of body B and cornmunieating

with the water-space of the latter.

6. In combination with boiler A, the U

shaped body B, extending beneath and in rear

of said boiler, thereby forming a chamber, C,

and aseries of pipes, N, extending hor uonml]y
across the chamber C and communicating at

opposite ends with the water- space of the_

body B. |

7. Incombination with thehollow U-shaped
body B, pipe N, a hollow bolt, P, screwing
thwugh the walls of the 1.)0(]3;_]3 and into the
end of the pipe, a plug, R, closing the outer
end of the hollow bolt,’and an opening, S, in
the hollow bolt cOmmunicatinn‘ with the wa-
ter-space of the chamber B

8. In combination with the hollow body -B,
pipes N, provided at opposite ends with caps
serewing through the walls of the
body B and into the ends of the pipes N, said
bolts being provided with hole S, plug R, and
angular head Q, all substantially as shown.

9. Ina boiler-furnace substantially suach as
shown, the combination, with the boiler and
the U-shaped chamber B, of hollow grate D,
box.or chamber I, and pipes ¢, d, and N, all
arranged for operation substantially in the
manner shown. |

In witness whercof I hereunto set iny hand
in the presence of two witnesses.

FREDERICK LUDWIG.

Witnesses:
JOUIN LUITEN,
HERMANN LUITEN.
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