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- vented, and the steam kept drier. | |
| The invention also-consists in a peculiar manner ot attaching sazd return- plpes to the tubes by free-—sacket_:
joints, provided with packmg and outside clamps, carried and secured by stud-bolts, whereby every provision is
made for unequal expansion of the parts, and the retvrn-pipes allowed to t1p or - thst mthout straining the
‘main tubes. : | | | | | |
Likewise, the invention consists in COLIStrHthHg the ends of the boiler of a series of plates, of squarc or
parallelogramic form, fitted to each main tube, and servm , by means of apeltules, to counect the main or
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TO ALL WHO'\I IT MAY CO"\TPERN

| Be it known that I, Joux B. Roort,. of the mty, county, and State of New ank hmfe mvented a new and
. useful Impwvement in Steam-Boxlers of which the following is a full; clear, and exact descrlptmn refcrence
- being had to the accompanying drawing fmmmg part of this bpeﬂlﬁﬂ‘ltl(}'] and in which—

~Figure 1 represents a longltudmal section of a steqm-bmler constructed 1ccordmw to my lmpmvement

 Figure 2, an end view thereof, with one of the return-bends removed, and. a.nother shown only in part; :md' -

4F1rru ‘e 3,.a transverse section of' the same thmun'h the ]me z % in ﬁ-rr 1.
Similar letters of reference indicate correspnndmg parts. |

~ The objeets aimed at in- this Imprwed boiler, and which are claimed to be effected in a most perfect t manner,
are, safety or freedom from serious and genel al explosion, cheapness, hﬂhtness, compactneSE, durability, and

economy in working.

- The invention consists, ﬁrbtly, in a novel means of connectm , by retur n-pipes or hends, tubes arranged
‘in a tier, one above the other, over the fireplace, and containing the water to be heated, while the fire plays.
outside the tubes, said return-pipes communicating with apertures, one over the other, at the ends of the tubes,

and connecting cach tube with one above and belmﬁ it, *whereby a perfcct cwculatlon is kept up, foamznw pre-

water-tubes with each other, by pipes or bends.
Axud furthermore, the invention consists in a connection of cross water-p1pes mth the main tubes by means

of return-plnes or bends, as afor eamd and arranged fo commumcate mth said tubes, or celtam of them at

their ends, without breaking the continuity of the tubes.
Referrmg to the accompanying drawing, A A represent tubes, made, say, of wmught 1ron, of any suitable
lenwth diameter, and thwkness of metml aud of any. demred numhel arranged to lie one above the other, and

thdt are here 1epresented as occupymﬂ' IHCIiHGd positions to the houzon, slopmrr upwardly from the rear toward

and over the fireplace. These tubes A A are screwed or fitted at their opposite ends into independent plates or

blocks, B B, of square or pa mllelowmm form, which, when combined and in their places constitute the ends of

the boiler, a,nd through which the cnfmectzons of the. tubes A A with cach other in each vertlcal series are

- established. If p1eferred the tubes A A may be of cast metal, with the plates B B cast thereon. To make
such connection, each plate B is provided with apertures & 3, the one lying above the other, and around each

of such apettures an annular socket, ¢, made, within which may be inserted an India-rubber ring, d, or other

- soft and elastic packing, and into the;e.sockets the ends of return-pipes or bends, C C, fitted, said bends con-

neeting the upper aperture, 4, at each end of one tube, A, with the lower apelturé b at the same end of the
next tube A, above, and being secured or held to their place; by clamping-bars, D D, lapping over, or on lugs

or projections ¢ ¢, and fastened by nuts and stud-bolts, £, conneeted with the plates B, and said clamping-barg’
_bemg preferably so constructed and arranged as that either one bar serves to bear on or hold two of the returns
pipes or bends C C. Cross-pipes K K/ F F’ are, or may be, arranged above and below the tubes A A, at oppos
site ends, which cross-pipes should be connected with the upper and lower rows of the tubes A A, by or through
berids or pipes C' C% connecting the neavest of the apertures b of said tubes with apertures g, in a similar
socketed manner to that used in estabhshmw the connection of the rctuln-plpes C C, and being similarly held
“or secured by clamping-bars and stud-bolts connected with the cross-pipes, only setting such- clampmg—bms to
lie at right angles to those previously described, so that all the clamps or clamping-bars may be alike, as also
" all the plates or blocks B B, and 1eturn4p1pes or bends C ¢ and C! €% likewise main pipes or tubes A-A, by
o Whlc:h similarity or duphcatmn of parts, not only is there economy in construction, but inereased factlity afforded
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for fitting or changing of parts, and extending or diminishing, by increasing or lessening the number of tubes,
‘the capacity of the boiler at pleasure, and it will readily be perceived that, by this construction, any of the
tubes A A may be removed without disturbing the others. The- bends or return-pipes, being small, may be
made light, but strong enough, of cast iron, to prevent them burstmg, in advance of the tubcs A A of sheet
metal, w hlle the lattcl, not being connected either with each other or the eross-pipes, excepting through the
end-plates B B, are not cut away. or weakened. If desired, the lowér arms or legs of the return-pipes may be
‘made longer tlmn the upper-ones, so as to admlt in an dnclined position of the boiler as represented, of the
ends of thc tubes A A, and their plates B’ B, lying in a vertical plane, The. boiler generally, at least at its
sides, may be set in brick-work, but its ends, if desired, be covered by sheet-iron jackets, to prevent loss by
radiation from said.ends, and the return-pipes or bends. In some cases the upper, K’, of the lower CIOSS-pIp@S
may be dispensed with, the same serving mainly as a bearer; also, where a steam-drum (shown in red lines) is
not used, or under othm circumstances, the lower one, ¥; of the upper cross-pipes may likewise be omitted,
feaving the upper one, K/, of such pipes to answer as.a steam-chest or drum..

| me this description it will be seen that by the system here shown, of return-pipes or bends connectlng
| the ends of the tubes.A A, as by apertures 4, one above the other, steam from the lower tube or tubes carries
~water up with it into the tube or tubes above, hut that this water drops or runs back into the lower tube or
tubes again at the. lower end, so that lifting of water for more than one length of tube, or thercabouts, and
foaming, are prevented, steam passing off into the upper portwn of the boiler comparatively dry. In this way
a most pé1fect c:rculatmn is kept up, condensed steam or water carried up; by the steam from below being
returned by the-lower of the apertures b, while the drier and more hrghly-heat_ed vapor or steam works its way
above by the upner of such-apertures, and circulation generally of the water is kept up, without any possibility
“of water being driven into the steam-space with any force or pressure, and safety-valve blowing off.

" Incidental to the construction of this boiler, it may here be noticed, as an important feature, that by the
socketed and clamped attachment of the return-pipes or bends C C, provision is made for unequal expansion
and tipping or twisting of said pipes or bends, without straining on the tubes A A, 1t furthermore will readily
be admitted that a boiler constructed as described may not only be got up cheap, light, compact; durable, and
be economical to work, but that such a boiler is secure against serious or general explosmn of its parts.

What is here claimed, and desired to be secured by Letters Patent, is— - -

1. In combination with the water-tubes A A, the return-pipes or bends C C, arrann'ed to connect each tube
with one above and below it, substantially as specified. | - . |

2. The bend ¢, for establishing the connection with the water-tubes, by free or socket-joints, when furnished: -
’mh packing, and held to their places by independent outside cla,mps, stud-bolts, and nuts, or their equivalents,
essentially as shown and for the purpose deseribed.

3. The cross-pipes E E/ and F I, or either of them, connected with the tubes A A at their ends, by means
of independent pipes or bends, C' or C% essentmlly as shown and described.

- JOHN B. ROOT.

Witnesses:
J. W. CooMps,
A. Lz 'OLERC." |
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