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To all whom @t may concern: |

_Be it.known that I, GOTTLIEB I‘ BURK-
HARDT of Boston H1gh1ands in the county of
Suffolk and State of Mass&chusetts have 1n-

~ vented certain Improvements in Steam - En-

omes and B{)ﬂf‘lb and I do hereby declare

o that the followmg, taken in connection with
- ~the drawing which accomp@nles and forms part
- of this bpecmc.;mtlon 18 a deseription of mv 1n-.
- vention sufticient to enable those, slulled in the

- art to practice it.

The invention relates to the method of u.tll

- izing exhaust steam from steam-engines, or to

the umstruutmn and arrangement of the aux-

iliary boilers mth 1etexence to the mam boﬂer
and the engines. - - -
The dmw ing Iepresents a cons’cl uctlon and
. arrangement embodying my improvement.
| I‘1g111'e 1 shows the parts in front elevation.
Fig. 21s a pla,n I‘w 5 1s a side elevatwn of
them - |
a denotes the main boﬂer bis an engme 3
‘cylinder, supplied WIth steam froin the boiler
v t]uough a pipe, ¢. d denotes the exhaust-
pipe from this cy hnder and this exhaunst-pipe
leads into a steam- ohambel e, in the upper
part of a tubular boﬂer, 7, from which steam-

space opens a series of-vertical tubes, g, lead- |
ing through the boiler and into a steam-cham- |
ber, h,in ﬂlb lower part thereof, from whlch-_
space thesteam. passes (by mezms of a pipe, j)-
into a steam-space, 4, at the top of a condenser, |
- kyhaving tubes thlough which the steam pass- |

. es, and fi om which the condenséd steam flows

(through a pipe, m) into the water-supply tank

- or well.. The water-spaces around these tubes_.
~ in the auxiliary boiler /' and condenser % are

© kept supplied with water by a suitable pump,
swhich forces water through the condenser %
and through a wnnectmg pipe, n, into the
~boiler f, b.-.ud pipe being provided with a suit-

- able valve to -prevent bauuk movement of the

water. The steam-room above the water-lev-
el in the ¢ylinder f is connected, by a pipe, I,
‘with the eylinder o-of the ‘mmlmry engine, the
Ppiston- rod of which may be connected with a
~crank, p, on the fly-wheel shaft g, to a crank

upon tLe oppomte end of which the piston of |

the cylinder b is connected. The auxiliary |

Cy lmder o exhausts (by a pipe, 7,) into the ex- |
haust-pipe d, so that the steam from both ¢cyl- |
R ludels passes mto the steam-sm(,e e at the top

| of the boiler I Dxtendm g through the boﬂer |
f are vertical flue- -pipes s, which extend from

a fire-box, ¢, (below the boﬂer) through the
boiler into a flue- chamber, %, over the boiler,
from which -chamber a ﬂue plpe, v, leads, such

pipe v conveying the smoke and volatile prod

ucts of combustion into a flue, w, leading into
the chimney z. The plpe T 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 closin g and open-

ing the respective dampel sthe fire in the main
fire-box may Le carried through the flues of
the auxiliary boiler; or, vice versa, thefire from

the auxiliary fire ‘box may be conducted under |
the main boiler-flues. - S

By this armngement of an aumllary boﬂer

| '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 boﬂer, and, with the heat from the
auxiliary fite-box (or with heat from the main

fire-box,) to convert the waterinto steam,which,

by means-ofithe pipe I, may be used to run the
‘engine,-and that sach exhaust steam may also .

be usu:l to heat the water of supply, or to heat
water for various other uses..
The steam-trom the auxiliary boiler may be
conducted into the steam-room of the main
boiler; but 1 prt,fer.to use 113 11:1 drw*mg the en-
gine-cylinder o. o | |
I claim— - --
1. In combmatlon Wlth the main boﬂer and

‘engine, an auxiliary tubular boiler, f, 'uranged
‘a8 bhOWIl and described, and having a series . -

of steam-tubes leading th1 ough it, surr ounded
Dby a water-space, dbov'e Wthh space isa steam-
space connected, by a pipe, I, with aumhary
steam ﬁylmder o, or Wlth the steam-room of
the mam boiler. " -

~ 2."In combination with the main b011er the

-‘aumhary tubular boiler f, the auxiliary hre- o
‘box ¢, and flue- plpes 5. subbtantla,llv as shown
~and dehcubed :
> 3. The arlannement of the au*ﬂharv ﬁre box

t flae-pipe v, Q}hﬂder fy and flue-pipes z w,

| Sllbbtalltlalh" as shown and deseribed.

GOTTLIEB T. BURKEI'_A_RDT

Wltnesses |
| FRANCIS GOULD |
M W FROTHINGHAM
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