
G. F. BURKHARDT. 

Steam Engines and Boilers. 
No. 116,019. 7%z Patented June 20, 1871. 

MAt filovo-477 hocarpac cow Y fosso, was Precis's 
  



116,019 

UNITED STATES PATENT OFFICE. 
GOTTLIEB F. BURKHARDT, OF BOSTON HIGHLANDS, MASSACHUSETTS, 

IMPROVEMENT IN STEAM-ENGINES AND BOILERs. 

Specification forming part of Letters Patent No. 116,019, dated June 20, 1871, 

To all chon it may concern: 
Be it. known that I, GOTTLLEB F. BURK 

of the boiler f. Extending through the boiler 
fare vertical flue-pipes s, which extend from 

HARDT, of Boston Highlands, in the county of a fire-box, t, (below the boiler,) through the 
Suffolk and State of Massachusetts, have in 
vented certain Improvements in Steam-En 
gines and Boilers; and I do hereby declare 
that the following, taken in connection with 
the drawing which accompanies and forms part 
of this specification, is a description of my in 
vention sufficient to enable those skilled in the 
art to practice it. 
The invention relates to the method of util 

: izing exhaust steam from steam-engines, or to 
the construction arid arrangement of the aux 
iliary boilers with reference to the main boiler 
and the engines. 
The drawing represents a construction and 

arrangement embodying my improvement. 
Figure 1 shows the parts in front elevation. 

Fig. 2 is a plan. Fig. 3 is a side elevation of 
them. 
a denotes the main boiler. b is an engine 

cylinder, supplied with steam from the boiler 
a through a pipe, c, d denotes the exhaust 
pipe from this cylinder, and this exhaust-pipe 
leads into a steam-chamber, e, in the upper 
part of a tubular boiler, f, from which steam 
space opens a series of vertical tubes, g, lead 
ing through the boiler and into a steam-cham 
ber, h, in the lower part thereof, from which 
space the steam, passes (by means of a pipe, j) 
into a steam-space, i, at the top of a condenser, 
k, having tubes through which the steam pass. 
es, and from which the condensed steam flows 
(through a pipe, in) into the Water-supply tank 
or well. The Water-spaces around these tubes. 
in the auxiliary boiler fand condenser k are 
kept supplied with Water by a suitable pump, 
:which forces Water through the condenser k. 
and through a connecting-pipe, n, 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 pipe, l, 
with the cylinder 0 of the auxiliary engine, the 
piston-rod of which may be connected with a 
crank, p, on the fly-wheel shaft q, to a crank 
upon the opposite end of which the piston of 
the cylinder b is connected. The auxiliary 
cylinder o exhausts (by a pipe, ,) into the ex 
haust-piped, so that the steam from both cyl 
inders passes into the steam-space eat the top 

boiler into a flue-chamber, u, over the boiler, 
from which chamber a flue-pipe, v, leads, such 
pipe conveying the smoke and volatile prod 
ucts of combustion into a flue, w, leading into 
the chimney a. The pipe 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 dampers the fire in the main 
fire-box may be carried through the flues of 
the auxiliary boiler; or, vice versa, the fire from 
the auxiliary fire-box may be conducted under 
the main boiler-flues. - 

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 waterin the 
auxiliary boiler, and, with the heat from the 
auxiliary fire-box (or with heat from the main 
fire-box,)toconvert the waterinto steam, which, 
by means of the pipel, may be used to run the 
engine, and that such exhaust steam may also 
be used to heat the water of supply, or to heat 
water for various other uses. - 
The steam from the auxiliary boiler may be 

conducted into the steam-room of the main 
boiler; but I prefer to use it in driving the en 
gine-cylinder 0. r 
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, above which space is a steam 
space connected, by a pipe, l, with auxiliary 
steam-cylinder o, or with the steam-room of 
the main boiler. w 

2. In combination with the main boiler, the 
auxiliary tubular boiler f, the auxiliary fire 
box t, and flue-pipes s, substantially as shown 
and described. . . . 

3. The arrangement of the auxiliary fire-box 
t, flue-pipe v, cylinder f, and flue-pipes 2 w, 
substantially as shown and described. 

GOTTLIEB F. BURKHARDT. 
Witnesses: 

FRANCIS GOULD, . 
M. W. FROTHINGHAM. 

  


