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119,310

 GOTTLIEB F. BURKHARDT, OF BOSTON HIGHLANDS, MASSACHUSETTS.

 IMPROVEMENT IN STEAM-GENERATORS.

N Speciﬁqa,ti.on forming -p_&rt of Letters Patent No. 119,310, ﬂéted September 26, 1871.

To aZZ whom it may concern: |
~Beit known that I, GOTTLIEB F. BURKHARDT

f; _- 'f setts, have invented certain Impmvements 1n
SR --Steam—Genemtors and I do hereby declare that

.~ thefollowing, taken in connection with the draw-
+ Ing which accompanies and forms part of this
-~ specification, is a description of my invention,
.+ sufficient to- enfmble tho.se skllled in the art to
R --pmctlce it. B |

-~ My invention Ielates to certam 1IMprov enmnts'
< in steam-generators, having reference to the rel-

. ative arrangement of the flue and water-spaces

. thereof. The invention consists, fir st, in the ar-
. rangement of three horizontal tubulm boilers in
- -avertical series, with a fire-pot or furnace at the
-- - front of the upper boiler, with the flue-tubes of
. sald boiler opening at 13]1611 rear ends into a flue or
.~ fire-space between the upper boiler and the next
-~ below it, which flue-space, at its front end, com-
D .__.mumeates ‘with the ﬂue-tubes of the second or

- center boiler, through which flue-tubes the fire
- and volatile produets of combustion pass into

. the flue-tubes of the lower boiler, passing through .
- ..<- which they escape into the clnmney at the 11011L
- end of the boiler, the flue-spaces being so ar-

ranged and having dampels 80 mmnﬂed that

- the fire, &c., may be drawn from the furnace

 through'theflues of theupperboilerback through
- the return flue-space between the two uppermost

. boilersinto the chimney, withoutpassing through
-~ the flue-pipes of the mlddle boiler or those of
. the lower boiler.. _
~+ in opening the exhaust into the space at the front
- of the second series of flue-tubes so as to urge
~++ and quicken the draught at a point about mid- |
-~ way between the furnace and the escape-flue of
- the lower boiler.
- = in the ary angement of the water-supply pipes and

The invention further consists

The invention further COIlSlStb

blow-off pipes, by which the lower boiler may be

e - freed from water and blown off by the pressure

_- If' | - of the steam from the upper boﬂex the sediment
- and deposits which tend to settle in the lower
- Dboiler from the whole series being thereby driv-

'f"f ~ en off, and enabling the whole boiler to be kept
. clean aud free from salts and other deposits, with-

L out stoppm o the fire or GEbS&tIO]l ot the steam-

= generating operation..

The drawing replesentb a boﬂer or serles of-

 ':; e bOﬂGI‘S embodymg Il]y 11]1provements

A S]lOWb the boﬂer in mde elevatlon of the ma-
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“common to the boiler e
boiler, m, the hormontal flue-pipes n of which

|

el e—

SONTY; s B, a side elevation of the boiler, the ma-

__ | sonry bemﬂ removed; O, a section on the line
el of Boston nghland.s, in the State of Massachu.

X 2. denot{.,b the main bmlel having horizon-
tal ﬂue tubes b in its lower pdlt, and a steam-

space or chamber in the upper part thereof, the

safety-valve and exhaust being arranged Wlth
respect to this main or upper boﬂel m the ordi-

nary manner. At the front of this boiler is the

furnace ¢, having an ordinary grate, ‘d, the ar-

angemeut of the furuace of the ﬁuc tube.s and
tube-sheets being similar to what is found in ordi-
nary horizontal bOﬂGlb Under the boiler ¢ is a
second and secondary boiler, ¢, having horizontal
Hlue-tubes /, which open from ‘aflue- -space, ¢, at the

front of b.-lld boiler, and into a vertical ﬂue -Space,

I, at the rear t]lGlbOf The ﬂue-plpeb b of the

_mam boiler open into a flue-space, ¢, at the rear

end thereof, and this space ¢ opens into & hori-
zontal tlue- spd(,e, ky between the two boilers a ¢,

said flue-space k bemﬂ formed by the bottom sur-

face of the upper b(}llel , the upper surface of the
boiler e, and the &dja.eeut surtaces of the side
walls ot the masoury {. The rear flue-space % is
and a lower auxiliary

extend irom the space b, through the boiler m,
into a front flue-space, o, which, by a flue-open-

1ng, p, communicates with the chlmney g. The
flue-tubes n f of the boilers m e are surrounded-

by water-spaces, occupying all the room not oc-

cupied by the fiue-pipes, and the water-space of
the lower boiler commumcm;eb with the water-
space of the next by a connecting-pipe, r, lead-
ing from the top of the lower boiler into the bot-
tom of the next one, while the water-space of the
second communicates with the water-space of the
main boiler by a pipe or tube, ¢, connecting the
top of the centerboiler with the bottom of the main
boiler, the three boilers being charged with wa-
ter from the pump through the supply-tube «.
When the fire in the furnace is well established
the lames and heat from it first pass directly

‘through the flues of the main boiler, generating
| steam from the water surrounding suchflues, from

which flues the flame, smoke, &ec., pass between
and in contact with the outer surfaces of the main

‘boiler and thecenter boiler, heating said Sulface:a, |

and passing thence thr ough the flues of the cen-
ter boiler into the flue-space & at the rear there-
of, and thence forward through the tubes of the
lower boiler, intothe front ﬂue—sp ace o, from which
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i jong and torsuous passage, mnpart ply-coek d?and opening: the steam- 11111

W1 | fore 1t rises into the upper: or steam-generaving i i i

verting it into:steam and in urging the draught. .
| clar

bbb The iexbaust-pipe from the engine leads mto a |

bcbiiriniiinionononon pipey oy whieh extends through the masonry and |
----------- debouches into the Hue-space ¢ at: the iront of |

mg 1to ithe tlue ¢, substantially as shown: and
dieseribed, oo

-

y be: provided with a two-way
ky oriwith two cecks, so that the engine may : | |
Groriinnis o be made to exhaust either into the :atmosphere |03, In combination with : the iboilers :and flnes, 1111

Criririnirinininininnn s bled  Lieading from the bottom of the lower boiler gs pw and damper w, arranged su stantially

and the one above 1t, 18 another stop-cock, b2
When communication 1s open between all the Witnesses:

boilers all sediment and deposits tend to settle FRANCIS GOULD,

into the lower boiler, and by shutting the sup- M. W. FROTHINGHAM. (72)
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