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To all whom it may Y COncern:

. Be it.known that I, GorTLIER I, BURk-
HARDT of Boston nghlands, in the county of
buﬁolk and State of Mass&chusetts, have in-
vented certain Improvements in Steam-En-
gines and Boilers; and I do hereby declare
ttht the followmg, taken-in connection with
“the drawing which accompanies and forms part
of this bpecmea’mon, is a description of my-in-
vention sufficient to enable those skilled in the
art to praectice it.

The invention relates to the method of util-
- izing exhaust steam from steam- -engines, or to
the (,f)nstru(,tlon and arrangement of the aux-
iliary boilers with reference to the main boﬂer
and the engines.

The dmwmg represents a constr nction and
arrangement embodying my improvement.

' I"igme 1 shows the parts in front elevation.
Fig. 2 is a plan. I‘w 3-is a side elevation of
them

a denotes the main boiler. b is anengine-
cylinder, supplied with steam from the boiler
a tluough a pipe, ¢. - d denotes the exhaust-
pipe from this ey’ huder, and this exhaust-pipe
"leads into a steam-chamber, ¢, in the upper
part of a tubular boiler, f, from which steam-
space opens a series of \elmcal tubes, g, lead-
ing through the boiler and into a steam-cham-
ber, hy in thu lower part thereof, from which
space thesteam passes (by means of a pipe, j)
into a steam-space, 4, at the top of a condenser,
k, having tubes through which the steam pass-
es, and from which the condenséd steam fows
-(through a pipe, m)into the water-supply tank
or well

kept supplied with water by a suitable pump,
‘which forces water through the condenser %
and through a connecting-pipe, =, into the
boiler f, said pipe being provided with a suit-
able valve to -prevent back movement of the
water: The steam-room above the water-lev-
el in the cylinder f is connected, by a plpe, l,
with the cylinder o-of the 'mmhzuy engine; the
piston- -rod of which may be connected with a
crank, p, on the fly-wheel shaft g, to a crank
upon the opposite end of which the piston of
the cylinder b is connected. The auxiliary

cy linder o exhausts (by a pipe, r,) into the ex-
haust-pipe d, so that the steam from both cyl-
inders passes into the steam-space e at the top

The water-spaces around these tubes .
in the auxiliary boiler f and condenser & are’

| of the boiler f. = Extending throﬁgh the boiler

J are vertical flue-pipes s, which extend from
a fire-box, ¢, (below the boﬂer,) through the -
boiler into a flue- chamber, u, over the boiler,
from which chamber a flue. -pipe,.v, leads, such
pipe v conveying the smoke and volatile prod-
ncts of combustion into a flue, w, leading into ~
the chimney 2. The pipe v extends down and

-communicates with a pipe, 2, leading from the
-fire-box of the main boiler into the fire-box of

the auxiliary boiler, and by closing and open-
ing the respective dampersthe fire in the main
fire-box_may be carried through the flues of
the auxiliary boiler; or, vice versa, thefire from
the auxiliary fire- box may be conducted under
the main boiler-lues.

By this -arrangement of an auxiliary boiler
and an auxiliary fire-box and flues it will be
obvious that all of the heat of the exhaust
steam may be utilized to heat the water'in the
auxiliary beiler, and, with the heat from the
auxiliary fire-box (or with heat from the main
fire-box,) toconvert the waterinto steam,which,
by means-ofithe pipe I, may be used torun the
engine,-and that such exhanst steam may also .
be used to heat the water of supply, or to heat
water for yvarious other uses.

The steam-trom the auxiliary boiler may be
conducted into the steam-room of the main
boiler; but I prefer.to use itin driving the en-
gine-cylinder o. :

I claim— - .

1. In combination with the main boiler and
engine, an auxiliary tubular boiler, f,arranged
as shown and described, and having a series
of steam-tubes leading through it, surrounded
by a water-space, dbove Wthh space isa steam-
space connected, by a pipe, I, with auxiliary
steam-cylinder 0, or with the steam-room ‘of
the malu boilér.

2.'In combination with the main boiler, the
aunxiliary tubular boiler f, the auxiliary fire-
box ¢, and flue- plpes s, substantially as shown
and deseribed. .

> 3. The arr anoement of the aumharv fire-box

t, flue-pipe o, c;hnder Jfy and flue-pipes z w,
subbtautlally as shown and described.
GOTTLIDB I‘ BURKHARDT

Witnesses:
FrAncIiS GouLD,
M. W. FROTHINGHAM.




