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. WILLIAM H. IVENS, OF TRENTON, NEW JERSEY.

Lettars Patent No 100 411 dated chh 1 8"'0

- STEAM-GENERATOR.

: '_"I.'hé:_;'.‘?_.qhéﬁﬁlé referred to in these Letters P_atiant- and making part of the Ea_mg._

Ta aZl wham it may’ concem |

. Beit known that I, WILLIAM H IVE"*TS of Tren-.
| tcm in Mercer cuunty, and State of New Jersey, have
o *'mvented certain  new and useful Improvements in
i #Steam-Generators;” and I’ do hereby declare that
" 'the following is a tull clear, a
SRS ;;"'-jthereof reference bemg had  to the accompanying
oo drawing through letters of reference marked thereon,
ﬁ)l’mlnﬂ part of this spemﬁcatwu, and in which— - -
Flg,me 1 represents an elevation of a boiler con-
*_-;stm(.,ted accnrdmg to my improvement.

Figure 2 1s a vertlcal sectmn t..-mken thl ou-:rh the cen-—

ter of the same. | - |
R I‘xgure 3 is a hor 1zont'11 sectmn tdkﬁll on the ]me z

Flgme 4 a &mul'u sectwn at the hne 7 on ﬁg

'IhL 61‘:,]&013 of thlS mventmu is to 1;roduce a bmler-

T :.that will generate mm e steam in pmpm tion to the con-
{;_sumptlon of fuel, Taise it to a given. plessme in less
Samt oo time, and may, wnaequenﬂy, be constructed lighter-
o and mme por ta,b]e to accmnpllsh the ‘same mnmmt of

Referung t{) the dIcIWlI]{J,‘ it mll be seen ﬂ]dt ’rhe'zil'
T bmlex consists: of a fire-chamber, A, having an annular | water tubes » through the outer circle of tubes ¢, to
g | the outer surface only of which latter the heat is ap-
‘plied, so that a downward current through these inner-

tubes will be the result, and a perfect circulation in- -

S water space, @, around it, and betmen the. lower and
Coe o middle tlue sheets ab @
S Lhambel, B of somewlmt sumlar size and shape ex-
Laow S ternallys

ﬂlb(} of a water and steam-

‘The water Sp&CES of theqe tua Ch&l‘ﬁbt‘lb are con-

: ;'nected by a series-of tubes‘. Cy ‘which terminate in the

| mo middle flue sheets, and 101 m means of circulation
o for the water and steam. The outer circle of these

.. 'tubes ¢ has also a smaller tube of corresponding:
oo length suspended within - it, the objéct of which |
AT wﬂl hereinafter appear; all: the tubes ¢, except the
.o outer circle, have a smaller pipe passing thmugh each,
¢ which extend to and-are secured at their ends in the
CUe.oupper r and lower sheets b d of the boiler

“h o constitute fiues for the passage of the pr ﬁducts of com-
... " bustion, which, after escaping at . their upper end are
o ccaunsed to descend in the direction of the arrows, and
0 pass between and around the tubes ¢, which each con- |
il 'tain an annularcolumn of water, , through the openings
10 7 enear its bottom in the’ smoke-stack C, which is also |

.:mq] these

surronuded by an annular column of wettel within a

. cylinder of corresponding length with that of the pipes
7. "¢ and similarly connected mth the two. mlfldle ﬂue
= sheets of the chambers A B. |

. The chamber B, and the wms* or tubulal pmtwn |
S R of the boiler are encased by a jacket, D, at the lower
™ . portion of which is formed an annular w ater-chamber,

g, which serves to heat the feed water before being

- ":turced into the boiler, and above the said chamber,
. within this jacket D, is, or may be, an extenswn, E, to |
:;aﬂ’ord addltlona] steam spage, .

and exact descrlptwn |

. . l | |. -. '

A perfor&ted dlsk h, or other sultable devwe may

be applied to the _]acket D, for contiolling a series .of

holes for the admission of air, if necessary, to render

_combustwn more perfect, the sparks being arrested by -
a wove wire, I, near the upper edge of the chamber B,
where they are éntirely consumed. This jacket ren- o
ders the boiler complete for portable purposes, but = -
when used as a stationary boiler it may be dispensed.

with and masonry substituted therefor.
The advantages of this construction of boilers ar e,

that the products of combustion - are retained in con--

“tact with a smaller quantity of water, and for a longer
| time in their passage fiom the fire surface to the out-
let of the stack, consequently the caloric is more per-
. fectly absorbed- by the water, and an increased effect”

| is the result from the same consumption of fuel, and
The same Ietters 111d1(rate hke ptuts on all the ﬁg—.

the difficulty heretofore expenenced in ‘boilers hm ing

large he'l,tmg sutface, and containing but little w ater
in pmpoltlon thereto, of want of cireulation down- N

war dly, is remedied in this construction.

The application of the heat through the center and

around the outside of an annular column of water will

‘cause a continual upward current, so that it becomes
necessary to provide for a dmvmmrd current to keep

up the circulation, which I acromplish by inserting

sured thereby.

What I claim as 1 new, and desire to secure by Lot~
ters Patent, 1s—

1. The ‘combination and a,rlangement of ﬂle cham-
bem A B and water and flue tubes ¢ and ¢, and cir-
culating-tubes ¢ and %, substantially as set forth.

2. The extension of the smoke-stack C downwardl

tmough thie boiler to near the lower flue sheet d, and

surrounded by an annular water-chamber s, hzwmg :
lateral openings or flues ¢ through the latter, in com-
“bination with the a,nnula,r water-tubes ¢, subbtantially

as specified.

3. The arrangement and combination of the Jauket '
D, provided with an annular water-heater, g, with the
flues ¢, smoke-stack C, annular w&tm-—plpeb ¢d¢,and

W‘ttﬁl-bhambelb A B, as shown and described.

4. A steam-gener a,tor, the waist portion of which is

made up of a series of tubes, forming flues, surrounded

by annular columns of water as shown and described.

5. The combination of the perforated disk &, with
the jacket D, and recticulated spark-arrester!, m'mn ged
for oper atmn essentially as shown and described. -

: | WM H. IVENb

L | o
Witnesses : |

GEo. . HALE,
. W Monma SMITH

_______
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