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Lo all whom 7l 1Yy CONCOTT?
Be it known that I, GEORGE If. SPENCER, of

Thompson, in the county of Susquehanna -

and Stafe of Pennsylvania, have invented a
new- and Improved Boiler, of which the fol-
lowing is a full, clear, and exact deseription.

My invention relates toan improvementin
boilers, and has for its object to incerease the
area of the heating-surface and provide for
the rapid circulation of the water and steam.

The invention also consists 1n providing a
boiler economical in fuel and wherein pro-
vision will be made for the settlement of all
waste in the base of the Dboiler, thereby ef-

fectually preventing incrustation of the tubes.,

The invention consists in the construction

bée hereinafter fully set forth, and pointed
out in the claims. o L

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in which similar figures of reference indicate

- corresponding parts in all the views.

Figure 1 isacentral vertical section through
the complete boiler. Ifig. 2 1s a transverse sec-

tiori on line « « of Fig. 1, and Fig. 3 is a detail | 1 _
| the boiler—that is to say, a plate is omitted.

elevation of the tubes.

In carrying out the invention the base 10 1s
provided with a central opening in the top,
provided with an upwardly-extending flange,
11, to receive the body of the boiler,and with
a draft-door, 12,

for removing the ashes. The body consists of

a top and bottom, preferably eylindrical, heads

13 and 14, united by a series of spaced verti-
cal water-~tubes, 15, one of which tubes at

-~ the front is united with the upper head, 15,

only, being made to extend vertically down-
ward to within a short distance of the loweyr

head, 14, the opening thus provided being

adapted for the reception of fuel or for the

~manipulation of the fire through a fire-door

produced in the boiler-casing 17, which cas-

ing will be hercinafter deseribed. *
Within the lower head, 14, a fire-pot, 13, 18

constructed, and the walls of said fire-pot are

made to extend downward at suitable inter-

valg, as shown at 19 in Fig. 1, for the recep-
tion of the grate 20. When the body of the
boiler isplaced upon the base, the grate 20

-~ extends downward within thesaid base. The

N - ool
and combination of the several parts, as will';

each of theseveral water-tubes, b eing attached
‘at their lowdi ends to the upper surface of

which door is also utilized

space surrounding the five-pot I8 in the lower .

head, 14, isadapted for the reception of water.

By reason of the flange 11, integral with the
base, the lower face of the lower head, 14, 18
held at an elevation from the upper face of
the said base, as best shown in Fig. 1. Within
the several water-tubes 15, with the exception
of the reduced water-tube 16, concentrie firve-
tubes 21 are supported, which latter tubes are
expanded or otherwise secured in suitable
apertures in the lower face of the lower head,
14, at ene end, the otherend being held pret-
erably in similar manner in the upper face of
the upper head, 15.

- A wall is formed for the body of the boiler

“through the medium of a series of plates, 22,

body. .

one of which plates is adapted to intervene

the lower head, 14, and extending upward in
connection with the said water-tubes, as afore-
said, within a short distance of the lower sur-
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face of the upper head, 13, whereby a series

of spaces, 23, are obtained surrounding the

The plates 22 are omitted at the front of

between the short tube 16 and the tube aft
each side of the same. The tubes at each
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side of the short tube 16 are provided, how-

ever, with vertical plates 25, extending out-

‘ward from the water-tubes at right angles

thereto, the said plates 25 being adapted to
oxtend to a contact with the inner face of the
boiler-casing 17 and upward a distance equal
to the height of the walling-plates 2Z. _
In the upper head, 13, a central aperture1s
made, through which aperture a magazine,

26, is projected vertically down ward overthe

fire-pot 18, which magazine is adapted tocon-
tain the fuel to be fed tothe fire. The sald
magazine is provided, preferably, with a coni-
cal annular jacket, 27, as best shown in Iig.
1, the upper end of the jacket terminating
with the lower wall of the upper head, 13, con-

Q0
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stituting an integral porfion thereof, thus

forming a conical-dropped crown-sheet of the
boiler, avoiding the danger of explosion by
low water. o |

The short water-tube 16, in which there 1s

100

no concentric fire-tube, is connected with the
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- the said casing-tovn, inclosin o

flange, 35, is attached to the upper

w0

magazine-jacket through the medium of a
horizontal pipe, 25, and the said water-jacket
27 18 in turn united with the lower head, 14,
by a series of upwardly-proj ecting tubes, 29.
Thebody, havin g’been placed upon the base, ig
surrounded by the jacket 17, which jacket is
provided with g dome-shaped: top, 30, having
attached thereto an offtake-f ue, 31, and is
provided with a central aperture, 32, which is
usually closed by a, sliding cover, 33.

A detachable thimble, 31, having a flange
at the upper endis passed downward through

the central aperture in the top of the casing
‘into the magazine, as best shown in Fig. 1,

L]

whereby, when the lid 33 is thrown back, the

coal or other fuel may be readily emptied

into the said magazine. ,
Beneath the offtake-flue 31 o segmental
. surface of
the upper head, 13, which flange extends up-
ward to a contact with the innep surtface of

a number of the

fire-tube openings, as best shown. in Tig. 2.

The purpose of the flangoe is to distribute the
draft, so that an equal draft will be obtained
for each of the fire-tubes. The casing 17 fits

- close to the upper head, 13, which ig largerthan

~ casing and below the

30

~beneath the lower head

the lowerhead, 14, and between the body of the
upper head a heating-
chamber, 36, is tormed,which chamber extends

of the body. Thus in

~ operation, a4 suitable amount of water having

35

6o

offtake-flue 31,
TOWS, |

been introduced into the lower head in any aj:-

proved manner, the water rises in the several
water-tubes around the fire-tubes, preferably

- within a short distance of the upper head, as

itllustrated by broken lin es in Fig. 1. When
the water is at this point, all the water-tubes
are filled, likewise the magazine-jacket, as
said jacket, the water-tubes, and the heads
are all connected, as has been hereinbefore
stated. The fire having been builtin the fire-
pot, the products of combustion
In contact with the inner side

tubes, arqund the connecting-pipes 28 and 29,
and in contact with the outer surface of the
water-jacket, over the top of the plates 22,
through the spaces 23, down into the chamber

.56, heating the outer side of water-tubes 15,

to a contact with the top, side, and bottom
surfaces of the lower head. From thence the

products of combustion pass upward th rongh .

the several fire-tubes 21, over the upper sur-
face of the upper head, and out through the
as indicated in Fig. 1 by ar-

It will be observed that the course pursued
by the products of combustion in this .con-
struction of boileris very circuitous, and that
the heat thereof is utilized to a maximum ex.

~tent. - In first building a fire a direct draft 18
~desirable.” "To this end

the magazine being free of fuel, the detach.-
ablé thimble removed, and the hid replaced.

By this means the magazine is utilized as a _

~flue, the products of eombustion now being

able to pass direetls up the

or priming of the engine.

Patent, is—

pass upward
of the water- |

the lid 33 is opened,

399,443

through the offtake-flue 31. The thimble is
not replaced until the fire is well starfed.
When replaced, the circuit of the draft is
changed. Aseachand every water-tuhe, like-
wise the magazine-jacket, is connected with
the lower head, 14, of the body, any sediment

in the tubes or magazine-jacket wili naturally

fall downward and lodge in the said lower

head, théreby preventing incrustation of the

pipes.: o

IFor convenience, if desired, the lower head,
14, may be provided with a suitable man-hole
for cleaning the same. When the boiler is to
be used in ednnection with an engine, that
portion of the upper head within the circle of
the fire-tubes is preferably
than illustrated to form a dome for the accu-
mulating steam, and also to prevent foaming
| When the upper
head is thus constructed, the flues will be at
all times submerged, whereby unequal expan-
siont is avoided and an accumulation of sedi-
ment prevented upon the steam side of the
flues. - - )
Having thus described my invention, what I
clain as new, and desire to secure by Letters

. 1. The combination, with a vertical bojler
and its fire-pol and a smoke-box above the

alsed much higher

75
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o

boiler, of a jacketed f uel-magazine extending |

down through sinoke-box and the top of the

* * T "
boiler into the combiustion-chamber and hav-
g a movable or sliding direct-draft section
within the smoke-box, the space within the

2. The combination, with the vertical cas-
ing having a smoke-box in its top, a fire-pot,
and flues leading from the space above the
fire-pot downward and then upward into the
smoke-box, of a fuel-magazine leading down
through the smoke-box into the combustion-
chamber and provided with a removable sec-

tion within the smoke - box, whereby by re-

moving said section a direet draft through the
magazine from the fire-pot to the smoke-box

[ Will be formed, substantially as seot forth.

5. 'Uhe combination, with the vertical casin o
having a smoke-box in its upper ernd; the
boiler in-said casing consisting of upper and
lower water-chambers,tabes connéetin g them,
concentrie fire- tubes passing through the
water-tubes and both water -chambers, the

lower ends of the fire-tubes leading' from a

Jacket communicating with the interior of the
boiler, substantially as set forth. -

100
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space within the casin g below thelower water-

chamber and their upper ends digcharging
into the smoke-box, and batfl e-plates for caus-
ing the draft to pass from the upper part of
the combustion - chamber downward to the
lower ends of the fire-tubes, of a Jacketed

magazine extending down through the smoke-

box and upper water-chamber, with its jack-
eted space communicating with the interior of
the boiler and having a removable-section
within the smoke-box, by removing which a
airect draft through the magazine will be

magazine and out | formed, substantially as set forth,

1'25 |
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4. In a boiler, the combination, with a lower
wftter-chamber surrounding the fire-pot, an
upper water-chamber, watel—tubes connecting
the upper and lower eha,m,bers and fire-tubes
passed through the water-tubes and water-

‘chambers, of a fuel—mag&zme surrounded by 4
| water—;]&cket connected with the lower water-
chamber and baffle-plates partially eclosing

the spaceintervening the several water-tubes,
substantially as %hom n and described. |
5, In a boller, thecomhination, with a lower

chamber, Water-tubes conneetmfr the upper
and lower chambers,fire-tubes passingthroﬁgh
the water-tubes and said chambers, and baffle-
plates partially closing the space intervening
the water-tubes, of a fuel - magazine sur-
rounded by a water-jacket connected with the
lower water-chamber and a casing surround-
ing the chamber and water-tubes supported

surrounding the fire - pot, a
o sald ehamber an upper water-.

e |
-

upon the base, subgtantlally as shown and de-
scribed.

6. In a boiler, the combmatmn with a lower
water-chamber surrounding the fir e-pot, an
upper water-chamber, wa,ter-iiubes connecting
the upperand lower ehambers fire-tubes pass-
ing through said chambers and water-tubes,
smd baﬁle—plates partially closing- the space
intervening the water-tubes, of a fuel-man*a-
zine sunounded by a water-jacket eonneeted
with the upper and lower waterchambers; a

casing surrounding the water-receptacle pro-
vided with an offtake-flue, and. a segmental

deflecting-plate attached to the upper water-
chamber beneath said flue, all combined to

operate substantially as shown and  de-
sceribed. o ~ .
GEORGE F. SPENCER.
W"ltllesses |

W. W. MESSENGER
J. M. LAMONT., -
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