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- TO ALL WHOM IT MAY CONGERN

Be it known that we, Jomx N. S‘eewnow and HENRY WILEINS, of Brownsvﬂle, in. the ceunty ef Fa,yette,'_;__
and State of Pennsylvania, have invented . new and useful Improvement in Apparatus fer Heating Feed-Water
for Boilers; and we do hereby declare the following to be a full, clear, and exact deserlptlen thereef reference R

I

bemg had to the eecempenymg drawings, meking a part of this epeelﬁeetlen, in wblch-— EIE
Figure 1 is a longitudinal vertical section of a flued-steam boiler, and C o

qure 2 i is a transverse section, showing the feed epperatue, mud drum, rear end ef the bOlleI‘, ete and

Flrrure 3 is a vertical section through the check-valve.
lee letters of reference refer to en:mle.r parts of each.

 The nature of our invention consists in the errengement of the feed-we.ter plpee ef a eteam-beller, euchi,_f:_::ﬁ_}
‘that the water shall be heeted to a tempereture equal or nearly equal to thet ef the weter in the beller befere n
entering the boiler. | : - - | S S BT |
To-enable others skilled in the art to meke end use our mventlen, we mll preceed te deserlbe 1te eenetruetmn_f;_' L

and operation.

In ordinary flued-steam bezlere the hea,t pesses from the ﬁre under the front ef the beller 7 aleng the pessage;.-
2 to the rear, thence up the chamber y, entering the boiler flues 2 2/, passing through them the entire length of

the boiler and out into the chimney. In our invention the water pipe a passes threugh the side wall of the. beller}f

furnace into the chamber y at the rear of the boiler, thence across such chamber in a direction horizontal, .or o
nearly so, thence back, and so back and forth, substantially as represented hy & 3’ b'!, ete., & suﬁclent number
of times to insure the heating of the water therein to the desired temperature. - The pipe & then passes threugh
the foundation m, and by a check-velve at d communicates with. the mnd- drum ¢, which opens into the boiler n.. -
- by the stand pipe o. By a doctor, force- pump, injector, or other dquivalent device, we force the water eleng

the pipe @ through the zigzag series of pipes b & 3", etc., where it becomes heated. to the desired. tempela.tule

by heat from the fire, as above described. ‘It is then duven threucrh the eheek-velve d into-the mud-dlum [}

whence it supplies the boiler through the stand pipe 0. The eheek—velve d is of the erdmery constr uetlen, eud

opens upward or toward the boiler # to admit water when forced ir, as above. descnbed and on the pressure in

that direction being remeved closes to prevent the water in the boiler from escaping into or threugh the heatmgfgf'ﬁ-
pipes b %’ 3", etc. As pipes in the chamber of a furnace, when running perellel to. eeeh other, near tegether, S

and one above the ether, are liable to become covered and their interstices to be filled with ashes, soot, or ethel-}f:;ﬂ_;fi
_lmpurmee, we usually arrange them under each other alternately i in two or more vertleel Iows, a3 shown in fig.

1, 8" coming under 5, /' under ¥/, and so threurrh the series. In this wey elee We seclre a more lllllfﬁilll epph

cation of the heat to the outer surface of the feed pipes, _e.nd eonsequently a more uniform ‘expansion and C{}Il'f'é-.;_:
traction ef the plpes as the heet is increased or diminished. "The ordinary metLod of cenetructmg 3, SEIIBﬂ of .-
zigrag pipes, such ag b &' &' ’, etc,, and the method by which we generally constr uet them is to Join. them at or: -

near the points ¢ ¢’ by elbows, the Jemte being made water-tight by cement, solder, screw-thr cad, or other devlce;ji-f-:'_'-;é
cemmenly in use. - To prevent such joints from being injured by the heuat we usually build them into the side -
wall or let them into recesscs, as shown in fig. 2, end cover the Jemts with brick: and mortar, or ether meterml';i_j_:_:-'}

adapted to the purpose. It sometimes becemee necessary to draw off the water fr om the heatmg p1pes described,

particularly during very cold weather, when, if the fire is allowed to go out for any- eause, the pipes @ 8 &', etc.,
~if full, would be in danger of being bureted by the expansion of the water in fxeezmrr In such case the Wetel_-;:;j_-af

may be drawn off by a stop-cock ef the ordinary construction inserted af any cenvenleut point;. but as the?_};;
empty pipes would be liable to great injury from being ov ethetuted when the fire is renewed before steam eeuldﬁ__{_;_:”.;;

be raised. fo fill them again, We commonly ﬁll them ﬂem the wator in the bexler. mtreducmg for this purpese.{-fﬁ};:f:f.:;;
a pipe, f, leading from the mud-dram ¢ to the feed pipe atg back of the check-valve d. In this pipe S owe fita stops .
cock, &, of the ordinary construction. This being opened, the water from the boiler # flows into the etapty pipes: .

b4, etc. When they are filled the stop-cock A is closed, the fire kindled, steam raised, and water supplied to

the. beiler in the manper ebeve deseribed. By theee devices we, feed Wwater into the beller, heeted toa temperatmeI‘_;::f:_:_-:;
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o
equal or nearly cqual to the temperature of the water already in the hoiler, and thereby avoid the evils neces-
sarily attendant o introducing water at a low temperature into a boiler heated to'a high temperature.

We commonly use the devices above described in ‘connection with an injector, and in such case the amount
of steam necessary to operate the injector and feed-water into the boiler is considerably less than what is
required when the water is fed dircetly into the boiler witliout having been previously heated, or is heated in
pipes which are arranged wholly or chiefly inside the hoiler. In other words, under -the circumstances above
stated, a less amount of steam carries the same quantity of water into the boiler, or with the same amount and
pressure of steam on the injector the flow of water into the boiler is greatly increased.” This feature of our
invention is an important one, as it adds greatly to the practical efficiency and utility of the injector. The
arrangement of pipes above described we employ ‘also in connection with the cylindrical boiler. In such case
the heat from the fire passes into the chamber y, as above described, and thence directly or by pipes or other
device. into the chimney or stack. The shape and- general construction of the chamber y are not materially
altered thereby, except to afford an exit to the chimney or stack for the smoke, gases, and surplus heat, and
hence the arrangement of the feed pipes hereinbefore described will in such case be substantmlly the same.
The chamber y must, however, in all cases, be constructed of sufficient size to afford room for such a series of
plpes as those above described. | |

We do not limit ourselves in our invention to the arrangement of ‘horizontal pipes alone, as we place such
pipes at any -desirable angle to each other or to the walls Whlch enclose them, or construct them in the form of
3 coil of any desirable shape. |

Having thus deseribed our invention, what we claim, is—

The arrangement of a series of zigzag or coiled feed-water- plpes in the heating-chamber y of the rear end
“of a steam-boiler, substantially as and for the purposes set forth. |

In testimony whereof we, the said JoHN N. Sxowpox and HEP{RY WILKI\IS ha.ve hereunto set our hands in
presence of—

'JOHN N. SNOWDON,
HENRY WILKINS.

Witnesses:
A. B. NICHOLSON,
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