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J AMES HOWARD AND EDWARD TEN NEY BOUSF[ELD OF BEDFORD ENGLAND

Lettere Patent Ne 81, 638 dated September 1 1868

IMPRovBMB;N_T__ IN STEAM-GENERATOTRS.
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70 ALL WHOM IT MAY GONOERN

Be it known that we, JaMis HowarD and E EpwARD TENNEY BoUSFIELD, of Bedfnrd, in the eeunty of Bedford,

" England, have inventéd s new.and useful Improvement.in Steam-Boilers; and we do hereby declare that the
- followirig is a full, clear, and exact description thereof, which will enable others skﬂled in-the art to make and
~ use the same, reference belng had to the accompanying drawings, forming part of this specification, in which—

Figure 1 represents a side elevation of our lmproved bmler with a partlal section, _the slde wall of the

furnace being removed.
 Tigure 2 represents a partml front erevatmn and croee-eectlen
- Figure 3 represents a top view.
Flguree 4 and 5, detached sectional views, of the sections.
Similar letters of reference indicate like parts.

The nature of our invention relates to improvements in steam-boilers, whereby it is mtended 40 1mprove.

the construction and increaso the eﬂlcxeney of the same. --
| Hitherto, in manufacturing our improved boilers, we have placed the several sectwns of tubes transversely
of the furnace, and we have connected the bottom horizontal tube of each section with a feed-water pipe commen

-~ to all. "These connections were made underncath the bottom horizontal tubes, the ends of which were closed.

Accor&mg to our presont invention, in order to afford increased facility for rémoving calcareous or other
deposits from the bottoms of the sections, and also tn adapt the boiler to confined positions; as, for cxample,
when the front of the furnace only can be approached we propose to place the sections longitudinally of the
furnace and heatmg-che.mber_, and to gain access to. the lower horizontel tubes of the sections through their
front ends. . | -

- Another part of our invention has for its object toincrease the efficiency ef the inner c:rculetmg tubes, and
mc:dentally to allow of the clearing out of the horizontal tubes, as above explained.
| Ieretofore we have formed these tubes with open ends, and cut vertically “edrre-shaped or pnmted slits
threurrh the ends, to provide for the cir eu]e.tzon of the water. . - |
| By this arrangement, however, the upward and downward currents somewhat interfered- with each other,
and as these internal tubes rest on the bottoms of the sections, they’ would effectually prevent the mtrﬁductwn
of the scraper, as above described. | |

To rem.cdy these defects, we propose to suspend the inner tubes clear of the bottom 0f the sections by fitting

them with wing-pieces which will rest uapon the shoulders of the couplings of the longltudlnal tubes. We also
close, or nearly so, the bottom of the pendent inner tubes, bringing them-to the form of 2n inverted cone, and

just above the cone we make lateral openings in the tubes, so that the deeeendmg water may flow throurrh
the same. | ~

In urdu to utilize, as far as may be, the heat of the gases ot cumbustmn, before tney escape into the
chimney, we geb in the flue lea,dlnrr to the chimney a group of shorf sections, through which we cause the feed-

water to circulate on its passage to the larger sections or boiler proper These short sections are fitted with
internal mrculatmﬁ-p:pe:

On reference to the accompanying dramnn‘s, A represents the lower herlzontal tubes, B the vertical tubes,
and C thre upper horizontal tubes of the several groups, which are arranged, with roference to the furnace, so
as to presen: the ends of the horizontal tubes towards the front; the fronf ends of the tubes A being supported

~ on a plate or bracket, U, projecting inward from the front wall, and the rear ends may be suspended from a

bar secured to the upper elde of the bottom tubes, or from a bar pe.esmrr through the same, or, as-shown in the

drawings, by o perf‘orated wall, D, of fire-brick, which will allo¥ of the current of heated gases paeemg out of

the fire-chamber, with a view of being returned to act upon the upper part of the boiler.

Across the front ‘ends of the lower longltudmal tubes of all the sections, a feed-water plpe, D; Dasses, .

having openings on one Slde corr espondmg ‘ﬁ'lth J;he openings in the ends of the lower horizontal tubes of the
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~ sections, and recesses for receiving the ends of short tubes a, connecting the ends of the said horizontal tubes

 with the tube D’. . Ou the opposite side the feed-water pipe, and coinciding with these 'npeni'ngs, are other like ..
' openings, whick are closed by the lids or bonnets f.  This arrangement admits, by simply removing the bonnets.; EE
EREES af the introduction of & scraper, to remove any deposit that may form on the bottom of the tubes A. ' R
- In’cases where it is desirable to increase the water-space in the lower horizontal tubes, we propose to make: SRR

o them of sufficient diameter to receive two or more rows of the vertical tubes, instead of one row, as is shown in =
- fip. 4, and in order to increase the surface of the water at the water-line, and thus to diminish the variation of

- the height of the water-level, we propose to swell out the vertical tabes at that point in a spherical form, as
- ghown in fig. 5. In aline with the horizontal axis of these sphores, we divide the furnace into upper and lower - -

~ chambers by a dividing-plate, E, and the flame and heated gases, after passing out of the lower chambers into

R the space between the front plate F and the tubes, we turn into the upper part of the sections of the boiler.”
~Instead of resting the lower ends of the inner czrculating tubes on the bottom of the lower horizontal tubes,= SRR

a8 he::ete..ﬂre, we: proposa to suspend them clear of the bottoms of the said tubes by fitting them with wing-: =
' pleces ¢, as shown in fig. 4, which will rest upon the shoulders of the couplings of the vertical tubes with the =
. horizonfal tubes. We: alsa close, or nearly so, the bottom ends-of the pendﬂnb inner tubes, bringing them to
~ the form of an inverted cone, and just above. the cone we make laterai openings 4 in the tubes, so that the

- descending water may flow through the same. . The form of’ the 1nverted coue which we adopt oﬂ'ars th.e Ieast; : :

- resistance to the upward flow of the heated water. B | - S
i In.order to facilitate the fixing of the flue-division plate an& I;he top- ewermg pla.l:es in cages where the tapi REETE RS
e lof the boiler is not sccessible, we propase to connect the top and division-plates. to#ether, and fit them tothe -1

- .Eectlans before putting the sections in place. S o | S S

- By this armngement when the sections are Bet gide by slde in the furna.ca, the ﬂues mll be completet N

G represents o series of short seotions of vertical and longitudinal tubes, also: promded. with internal -~

SRS ;'circulatingé—mbes; which are get in the flue leading to the chimney, through which we cause the feed-water =

~-to circulate on its passage to the larger sections of the bmler praper, in ﬂrder to utlhze, a8 far as . may be, the' S

: zheat of the gases of combustion before they escape.

g represents a feeding-tube, and Fz & tub& connectmg the heatingasectlans mth the fﬂed-watar tube D’ gom- il

? "nectmg with the sections A in front. SR S | - .
| Havmg thus described our m?entmn, we clmm as new, and des.ure to secure by Letters Patent— - - o
--1.: The construétion and. arra.ngemsnt of the. vertical tubes B and-their inner tubes with the horizontal tubesf .

o or pipes C and A, whereby access is gained to the pipes A through the feed-pipe, us above explained, for cleaning =

the boiler. -

"2, The construction of thé horizontal p1pes A arranged. with the feed-pipe, having covered opamnrrs,
whereby to gain access to the interior of the boiler, for cleaning out the same.

3. The internal tubes, constructed with lateral openings at bottom, as described, whereby to keep up the
circulation of the water in the boiler, and the arrangement of the tubes, as described.

4, The heating-sections G for heating the feed-water, arranged in combination with the larger boiler-

sections, substantially as and for the purpose described.
The above spec:ﬁcatmn of our invention signed by ua, this 10th da.y of Apnl 1868.

JAMES HOWARD,
- EDWARD TENNEY BOUSFIELD

Witnesses:

JosHvua NUNN, Deputy Oonsul, } o .
D. S. Barker, Olerk, Oonsulate U. &. 4'* L"?‘_“_W‘-
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