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Lo all whom tt may concern:
Be 1t known that I, GEORGE M. DEXTER, of

the city of Boston, in the State of Massachu-
setts, haveinvented anewand improved man-

ner of constructing an apparatus for the
warming of dwelling-houses and other build-
ings by the circulation of .heated water
through suitable circulating pipes or tubes
contained within an air-chamber for heating
sald air, whence the heated air is to be con-
veyed to other apartments or within which
1t may be applied to various useful purposes,
sald improvement being specially applicable
wherevera degree of artificial heat below that
of boiling water is required or sufficient—
such, for example, a8 in the drying-rooms of
laundries, bleacheries, manufactories of pa-
per, gunpowder, and many other articles;
and I do hereby declare that the followingis
a full and exact description thereof.

My apparatus for heating the water con-
sistsof a vertical cylindrical or other formed
heating vessel or tank standing in position
like thﬂ vertical cylindrical boﬂel of a steam-
engine; but as it is not intended to raise the
water contained in it to the boiling-point it
is left open at top, the quantity evaporated
not being greater than it is in general desir-
able to diffuse in the a-tmosphere.

The furnace or fire-place of my heating-
vessel is usually so constructed as to be sur-
rounded by water on all sides, excepting at
the feed-hole for the introduction of fuel and
at the grate above the ash-pit. The pipe or

flue from the furnace I carry up through the

water in my heating-vessel, by which means
the heat from the ﬁre is more effectually com-
municated to it and fuel iseconomized. This
pipe may then lead off the smoke laterally or
otherwise into a flue or chimney. In this
part of the structure 1 am aware that there
1S not anything new, a similar arrangement
having been made in various boilers for gen-
erating steam; nor do I intend to limit my-
self to this particular manner of constructing
my furnace and heating apparatus, as these
may be varied to a considerable extent and
the same end be obtained.

- My heating-vessel is to be made to vary in
its dimensions according to the service it 1s
intended to perform. Its height, however,

A—

| will usually be from ten to twelve feet, more

or less. In order to convey the heat from
this hieating-vessel into the air-heating cham-
ber or apartment within which air is to be .

warmed, a pipe is made to lead off horizon-

tally from its lower and another from its up-

per end; but the latter pipe must always be

kept entirely below the surface of the water.
When these pipesreachthe air-heating cham-
ber or apartment within which air is to be
heated, they are to be connected with each
other in such a manner as that the water
which flows from the heating-vessel through
the upper pipe shall be 1econveyed 1nto sald
vessel through the lower pipe, thus constitut-
ing Wh&t I denominate the ‘“circulating-
pipe.” The connection between the upper
and 1ower pipes of this system may be made

to assume various forms, according to civ-

cumstances, the object bemﬂ' in a,ll cases to
expose a large surface of pipe in the air-heat-
1ng chm*nbe_r or apartment, in order that as
oreat a portion as possible of the heat may
pass into it from the heated water by radia-
tion. This circulating-pipe may be coiled
around the apartment, or a frame-work of
pipes may be formed horizontally at the level
of the upperand lower pipesleading from and
into the heating-vessel, and these horizonta,l

pipes may be connected together by others

placed Vertlcml} and passing into them. The
circulating pipes or tubes may be flattened,
so as to assume the form of shelves, tanks, or

boxes to adapt them to any particular pur-
As there will not be any pressure of
steam in these pipes or conduits, they will

pose.

not require any greater strength than that

- which Is requisite to sustain the weight of

the water which is to flow through them.

The circulating-tubes used in this appa-

ratus, when cylindrical, I make of large size—
say four inches in diameter—and of copper,
althongh the tubes or pipes of other metal

may of course be employed. | |
When it is intended to warm and Ventllate -

dwelling-houses or other buildings by means
of this apparatus, the air-heating chamber
may be constructed in any convenient situa-
tion on the lower floorto be heated. Within
this air-heating chamber the extended sur-
face of circulating-pipesis to be contalned,
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ber wherever it may be required.

capacity—

‘between- the vertical pipes.
-properlv formed’ may also be shd in between

9 ' 1,8

“and into the lower part of ﬂllb ehm‘nber air is

to be allowed to enter through an opening
or openings made for that purpose in the bot-
tom or lower part thereof. 'L'his air will be

warmed by the heat radiating from the pipes

and may be conveyed throu ﬂ'h asuitable open-
ing or openingsinthen pperpart of the cham-
It has

been found 1n pr.ﬂ,etlee that the air thus

heated in a- smtable air-chamber will suffice
to communicate a genial warmth, not only to
“the apartments on 1ts own level, but to those

above it, and that it is not necessary to have

an array of tubes for its conveyance, the ordi-
nary stairways performing this office to a
great and often to a sufficient extent, and In

all cases where openings are desired frem one

apartient to anether trunks’of considerable
a foot and’a half or more square—

have been adv mteﬂ'eeusly employed.

- The accompanying drawing represents an
a,u_-heatmw chamber or a drylnfr-room con-

tfunmn' a fmme work: of eweulatmw-tnbes

Servmﬂ to- exemplify  the manner in which

they 'may be arranged. The top and a por-

tion of the sides of the chamber arc omitted

for'the’ purpose of showing its interior.
A-A'is the 11eat11m—veesel plaeerl contigu-

ous' toy or' it may be w1thm the air- heatmfr-'

chamber,
B isthefurnace- door, and the detted line

CC shows the flue peesmn' up throuwh the |

water

D’is the pipe ]eedmn from the upper part

of the beller to- the fr: Lme«-work of the tubes

E E E E;and'F is the return:-tube leading
into‘the 10w er pm*t of the heating-vessel and‘--
reconveying the: water into it after it' has
passed” t,hrouv‘h the frame-work: of tubes, or |
threugh ----- tubee or conduits arranged- in any
other’ way ‘which may be preferred

. “tubes constituting the uppeér and
E’ E” those constituting the: 10we1‘ horizontal

E E-ate

portlen, which-two portionsare shown as'con-
nected--together: b} the vertical pipes E? E2

This’ arranwemen‘r ‘when the apartment is
‘used’for a drymmmom will admit-of the con-

venient ple,elnfr of shelves or other devices

the TOWS of pipes..
My invention,- as’ above descmbed dlﬁ"er

materially from the various plans’ 11eretof01'
essayed for the heating of dwelling-houses-

and other bmldm gs' by the eu*eulatlen of |
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heated water through tubes passing mto and
around the 1‘espeetwe apartments to be heat-
ed, and which plans, owing to the want of

‘ventilation, the space requu*ed the difficulty
of passing openings, such as doors, &ce., and

other objectionable features, have been gen-
erally abandoned. In my plan of warming
the air is heated 1n one or more alr-heatmn‘
chambers, within which the eu*eula,tlnﬂ‘-tube%

are situate, and it is allowed to pass thenee

through large openings already existing or
made for the purpose, as herein fully set forth.

A drying and warming apparatus con-
structed and operating on the principles

“above deseribed will be found to combine per-

fect safety with great economy, its economy

resulting from the facility with which it is

constructed and man aged, and from the watev

not being heatéd tothe point at which it boils
‘under
tus therefore not being subjected to the force .
of steam, the whole of “the heat communicated
from- _the fire to-the water is consequently
sensible or uncombined heat, thus avoiding
the great- loss usually encountered in steam
| eppemtus by thealmostunavoidableescape of
From the fereﬂ‘emn'ermngement that
portion-of the sensible heat not given out by
51*ed1etlen fl‘OlIl the eneulatm

Lt1110--pller-1e pressure and the appara-

steam;

ef it dis we,sted

Havingthus fully deset'lbed the manner-in
‘which I eenetruet, arrange, and-combine' my

apparatuq for warming and ventilating build-

ngs, for heating- (11‘}1[1“’-1‘0011]“5 in manufac-

temes of various k111de, and forotherp urposes;

what T elaim' therein as constituting: my in-
vention and 1mpr0vement 1s=—"
Theheating of air in'achamber constructed:
,fer that purpose, within'which chamber there
18 a system of tubes; which tubes-are heated
by causing water to- circulate through them
in the manner set forth, said water bemn' at a
temperature below that of boiling'and bemoi;_'
eupplled by a heating-vessel a,rmnﬂ'ed and-
operating substa,nmally in the manner de-
| seribed, and:the air so heated being conveyed
from tlle said air-heating elmmber through-
large trunks or other openingsinto the apart- --

mentq to- be waxmed as herein fully made

-G M?.- DEXTER.

known.

‘Wltﬂeeses
THOMAS' A. DEXTER X
JOHN CHADWIOK |

plpes is re-_ |
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