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CHARLEb W. ISBELL OF NEW YORK,. N. Y, AND P. W MAGKENZIE OF
o JER RSEY CITY, N EW J ERSEY.

Lettesr's Pate:nt No. 64 3‘76 dated Apml ‘30 1867; antedated Apr i 2 22, 1”86:

- i

IMPROVEMENT IN STEAM GENERATORS;_,'_'_-;

-0

ﬂEhe §£bebltlc rcfm:rrh ta I ﬂrese ‘i@eﬁets %‘mnt Iy mtq dact of fhe same.

-

T ALL WHOM IT MAY CONCERN | |
Be it known that we, CH.&RLI}S W. IspELL, of. ‘. the city, county, and State of New York, and P. W. Mac-

KENZIE, of Jersey City, in the- county of Hudson, and St‘lrtb of \re"f Jer sey, hf.n'e invented & certain new and

useful Improvement in Steam Boilers, of which the follawing is a full, cleat, and exact deqcrlptmn 1'ﬂf01€=n

‘being had to the accompanying dramnﬂ, svhich f{}rms part of this QPcmﬁcatmn, and in which—

Figure 1 represents a vertical section of a steam hoiler eonstructed according to onr 1mp; ovemient; a and
Figure 2, a horizontal section of the same taken thr 011!"'11 the line » z in ﬁn' 1

lec letters refer to like parts in both ﬁrrureq " | -

Our improvement relates to thnt claqs {}f f-‘-teﬂm boﬂels W hlch lmv their steam generator or main body of

it composed of cast-metal sections contiguous to e'u"h other; and ourinvention consists in a peculiar -construc-
‘tion of said scctions, forming a tier or tiers, or serics, as the case may.be, over or ddjoining the fire-box, and -
~within a shell enclosing an annular sur rnundmrr water space, said scctions Deing formed of rings having radial,

tubes or finger-shaped projections 1unnmg inwardé; and epen at their outer ends, hut closed at theu' inner ones,
and being sepavately in communieation with thigannular watey spacesurrounding them, while the spaces between

them Form fines conneeting the amnkc-atnc]\ with the. fire-hox, whereby an economlcal generating surface is

obtained, strength msured with’ mmpm'a,tue lightness, and a safe latitude niven for uncqual expansion; and

‘our invention further consists, whoen such a construction of section or rings is emplayed in forming the radial

tubes, fingers, or pockets, of a gradually diminishing or tapering conﬁrrumtlon ’fewudf-t their. nmer 1‘1(1 clo-ed
ends, W hcrchj) a readier ceeape is given for the steam rrcncrftted within them. , |

For the mfmmatmn of others whom our nn‘*cnmon conecerng, we will now proceed to de==01 1be it mtn refer-
ence to the accompanying drawing, in which— - | .

A represents the outer. casg or shell of a bo:lel arranged veltlcﬂly, and “1110]1 may ‘either be made of
1?1:311#111: or-cast irom, ]ewmrr an annular water-space, B, ar ound the interior flite and water-chambers or steam-
geperating body of the bmlcr, also, it may be arpund the fire-box C and ash-pit D, and terminating, say, in’
a steam dome, E; at top. The fire-box- C has no crmm—sheet but instead thereof has mounted upon it any
numbcr, and which may be two, three, or more, of cast-iron rings or sections, F, constituting, when piled one
upon the other, a tier.;  These rings are constructed internally to form fire or illue spaces up thmnrrh them to
the smoke-stack G, and said flues are so disposed, by the projection within the rings of radial and tubular watgr-.

chambers in communication with the annular out51de space, B, as to largely utilize the escaping heat b:, its’

“action on the water in therings, which, combined, form a steam generator. It is preferable that these rings..
- should be similar in; ccnstructmn, so that onc pattern will suffice for all, the flue and water- -spaces in each bemﬂ'

formed by an entire easting. When put together, or mounted one upon the other’in a tier, they may be pmckcd-
at the joints formed by the:r junction, antl bolted one to the other through outmde snugs or flanges.  United,

“said rings compose-a deep fluc and water-chamber or steam .generator,. but being in sections j;hcr is nothing-of
an unw lclﬂv character to make such a chamber objectionable in putting the bmler together. " It is not absolutely.

necessary that the tier of such rings within the shéll should be concentric with the latter, as il may be differ~
cntly arranged, or two, thrcc, or more tlers, side by =:1tlc, may be used within the same shell.  The eonstruction
of the rings F is as follows: Iro,]cctmrr radially: into the rings, and cast with them, are finger-shaped tubes or_'
peckets, H aftérnately ]on#_ and- short, though where a less number is used they may be of equal length or
thereabouts, but the space is more fully utlhzed by constructing them alternately long and short. Thcse tubes
arc opch Lt their outer onds, so as to be in direet and separate communication with the annulm' water-space B,
but aré closed at their inner euds.  The spaces, b, between them, form the flucs that eonneet the ﬁre—box with
the smoke-stack. It wHl be obvious that sucl an open and radial construction of the steam gencrator; while

strong and light, gives all requisite latitude for expansion without risk of breakage. To cffcctually prevent

steam as generated lodging in the cloted ends of the pockets H, or driving back the water entering such.tubes
from the wnuhr space B we make such finger-shaped tubes or pockets of a tapering or rrra,dua,lly-dimm:shmw

~diameter towards their inner ends, so that steam generated at those points may escape by creeping or working
;-31011# the sideg of the tubes, aradually enlarging towards their open ends, and especially along the upper inte-

- \
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2
rior portion of said tubes. A like construction is applicable to horizontal bmler the rings or sections in such
case heing arranged side by side. |
What we chim as new and useful herein, and desire to secure by Letters Patent is—
1. The sieam-generating rings or sections, F, constructed with radial finger-shaped tubes, H, of tapering

or diminishing form from fhcxr outer and open ends tow ards their inner and closed extremities , substantially as.

sp eclﬁed

. In combination Wi a series of said rings or sections F, a eylindrical shell or casing enclosing an annular

mtm-simce B, forming a steam oo encrator, mth ﬂue spaces b bstween and around the pockets H, essentially as
herein set forth. | |

CHAS. . ISBELL,

B . W. MACKENZIE.
Witnesses: | -

J. W. Cooxsa,
. W. REED..
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