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To all whom it maly conceri:
Beit knownthat I, WILLIAM W. DASIIILLL
of Bergen Point, in the county of Hudson and
State of New Jersey, have invented a new and
Improved Steam, Air, or Water IHeater, of
which the following is a full, clear, and exact

‘description.

My invention relates to a steam, air, or water
heater, and has for its object 11_:1 a thoroucrh
and efﬁcient manner to heat ailr by the pro-
ducts of combustion or exhaust-steam, or to
heat steam, air, and water at the same time by

- the said products of combustion or exhaust-
- steamn by a duplication of heaters, one attached

I5

20

23

20

to and above the other.

The invention consists in the eonstlu(,tmn_

and combination of the several parts, as will
be hereinafter fully set forth, and pomted out
in the claims. -
Reference is to be lnd to the 'LCGOmI)‘ll’lyl“ﬂﬁ
drawings, forming a part of this specification,
in which similar letters of reference indicate
corresponding parts in both the figures.
Figure 1 illustrates a central ver tical cection
thmufrh a series of my heaters, and Iig. 2 1s
a horizontal section of the same.
- Intheconstructionof my heater A, the casing
B is provided upon one side, near its upper
portion,with an inlet, b, and upon the opposite
side, near the bottom theleof with an outlet, b'.

" The said casing 1is also fur ther provided with
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heads Cand (7, hfwnw central apertures, ¢ and

«, in the same vertical plane, one or both of
which apertures may be fitted with a thread.

Withinthe casing B, adistance {from each head,

and below the ntﬁored
said inlet » and outlet d’, horizontal tube-sheets
D and D’ are attached, ‘1,11(1 in the upper cham-
ber, B, thus formed, a ‘central division is made

by a D*mde -plate, I, attached at an angle to the
upper tube-sheet, D, and to the head O at one

side of the apelture ¢ therein, so as to incline
immediately below said apertme
The lower chamber, K, is also divided by a

similar guide-plate, I, Secured inlike manner

as the aforesaid guide- p].:,tte T, and ab the same
angle of 111(:111111:1011 to the lowel head, €', and
to the Iawer tube-sheet, 1), over Lhe central
aperture, ¢’.  Within the central chamber, 3,

a series of tubes, H, are arranged Vemcal]y-

within the tube-sheets D and D/, and pon each

O plates & and " are cast, the one k,lntegl al w1th

the upper tube-sheet, D, addpted to extend
vertically downward near the opposite tube-
sheet, and the other, /',

vertically npward w1th111 a short distance of
Lhe opposite or upper tube- sheet, D. -
In arranging my heaters to Lreat at one time

water, steqm a and air by exhaust-steam or pro-

ducts of combustion passing up the pipe to
which they are attached, the heads of the cen-
tral heater may be dispensed with, the top and

bottom heads of the upper and 10“ er heaters
acting in their stead when bolted steam-tight
theleto VWhile this arrangement 1S not rLbSt:)-
lutely necessary, as a steam Jmnt may be read-

ily made between Leads of the complete heat-

ers when three or more are gr ouped together,
it 1s preferable.

“When grouped as above, the exhaust: steam
products of combustion, or whatever heatmn
agent may be employed is passed up the pipe
M as indicated by the arrows, through the
pipes to the right of the lower frulde -plate,

then down the ceuin al pipes, up the opposite

outer pipes, and from thénce over the upper
guide-plate out through the top aperture, q,
111130 the next heater, and so on through each
heater until the uppm portion of the said pipe
M is reached.

The air, steam, or water is introduced upon
one side, thr ouo*h the inlet-apertures b,into the
clmmbels (r, and allowed to cnculate around
the heated tubes H, the circulation being re-
tarded and broken to admit of thorough heat-
ing by the deflecting-plates Ah. The said air,
watel or steam, a[tei. following the course
indicated by 'LllOWS in the chambm G, passes
out through the outlets b'.

When 113 is desired to heat but one material,

either air, steam, or water, and employ to that
end a series of heatefs, I conuect the outlets

V' of the center-and upper heater by apipe, N,

and the inlets b of the center and lower heat-
ers by a similar pipe, N’, thus leaving an inlet
in the upper heater and an. outlet in the lower
one, as shown in dotted lines, Fig. 1. The
heating agent is made to pass up th ough the
eombmed heaters, as before, while the m%el 1al
to be heated 1s passed dowu around the tubes
H of each heater,through the said connecting-

side of the central row of Sa,ld tubes deflecting- ) pipes N N/, becmmnw hotter as it descends,
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is made integral with
‘the lower tube- sheet D’, adapted to project
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owing to the greater intensity of heat encoun-
tered as it approaches the lower heater, until,
after encircling the intensely-heated tubes in
the lower chamber, G, it escapes at a high
temperature through the outlet . I some-

times close the outlets and inlets connected by

the pipes N and N/, thereby dispensing with
sald pipes,and effect a communication betwéen
the several chambers G, inside the casing, by
means of vertical pipes O, penetrating the heads
and tube-sheets of the heaters, as also shown
in dotted lines in Fig. 1.

It 1s not absolutely necessary that the heat-
ing agent be passed through the tubes and the
material to be heated around the same, as the
operation may be reversed without departing
from the spirit of my invention. |

It will be observed, as illustrated in positive
lines in Fig. 1, that by combining three heat-
ers and passing through the heaters thus com-
bined any heating agent—such as exhaust-
steam, hot air, or waste products of combus-
tion—three distinet chambers are obtained
heated by the one agent. Thus air may be
passed through the uppermost heater, steam

to be superheated through the second, and |

water through thie third, each heater being
provided, as shown, with an independent inlet
and outlet, D b, | |
Having thus fully described my invention,
I claim as new and desire to secure by Letters
Patent—
1. A steam, air, or water heater provided

 with an upper and lower divided chamber, E

I, having an outlet, ¢, and inlet ¢’ in opposite
divisions, a central chamber, G, provided with
a series of tubes, I, connecting said upper and
lower chambers, an outlet, o', and inlct b, and
vertical deflecting-plates 2 &/, substantially as

shown and described, and- for the purpose

herein set forth. |
2. A steam, airy or wabter heater consisting

of a easing provided with an inlet, b, and out-

let 0, the apertured heads C ¢, the tube-sheets

D IY, having integral vertical deflecting-plates

h 1/, the dividing-plates T' ¥, and the tubes H,

all arranged substantially in the manner anc

for the purpose herein set forth. |

WILLTAM W. DASHIELL.

Witnesses: | .

J. . ACKER, Jr.,

L. M. CLARK.
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