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To all whom ot may concern.:

Beit known thatl, WILLIAM F. RAY, a citi-
zen of the United States residing at Cincin-
nati, Ohio, have invented new and usetul Im-
prevements in Water-Heaters or Condensers,
of which the following is a specification.

My invention relates to water-heaters and
steam-condensers, its object being to produce
a convenient apparatus for utilizing waste
steam for the double purpose of heating water
and disposing of the steam to prevent its es-
cape into the air where such escape is objec-
tionable, and more particularly to accomplish
these objects on a large scale at a minimum
cost.

Where, for example, the eteam from a driv-
ing-engine or steam from the mash-tubs of a
distillery i8 to be discharged, it often hap-
pens that a freée discharge into the atmos-
phere is objectionable, and my invention can
be advantageously applied for the double pur-
pose of condensing the steam more or less
completely and at the same time heating wa-
ter that otherwise would require extra fuel
and appliances. As such steam is more or
less contaminated with oil and other impuri-
ties 1t cannot be brought into direct contact
with the water to be heated and this is pro-
vided for in my invention by maintaining
separate channels for water and steam.

T'othisend my invention consists in a drum
or tank, preferably cylindrical, provided with
diaphregms or cross-partitions near each end,
connected by open-ended tubes extending
through the space between the dlaphreﬂ*ms
and opening into the end chambers, with the
further provision of a lon D‘ltudma,l partition

dividing the upper chember into two different

portlons and a similar partition extending
from the bottom wall of the upper chember
downward to near the lower diaphragm. An
inlet enters one of the divisions of the uapper
chamber, whence the steam passes down-
wardly through the tubes entering that divi-
sion iInto the lower chamber, whence it as-
cends through the tubes entermn‘ the second
division of the upper chamber, end thence
escapes by an outlet. An inlet enters near
the top of the central space between the dia-
phragms, by which water enters and sur-
rounds the tubes, being compelled by the par-
tition to pass downwmd around its foot and

| to 1ts outlet.

[ again upward, and finds egress at a point op-

posite the water-inlet.

By means of suitable manholes or by re- 55

moving a top or bottom cap of the tank the
tubes are easily cleaned of any accumulation
of mattter deposited by the steam. Where

a large quantity of steam is to be disposed of,
a number of such vessels may be connected
In series.

My invention is 111ustreted in the accom-
panying drawings, in which—

Figure 1is a vertlcel section of a heeter or

condenser complete. Kig. 2 is a horizontal

60

section on the line 2 of Flb 1,and Fig. 3is a

horizontal section on the line. y ot Flb 1.

Referring now to the drawings, A desig-
nates a eylmder of sheet-iron, and ¢’ o? upper
and lower diaphragms, reepeetwely, between
and through which are secured tubes ¢, placed
as close tegether as convenilent.

The upper space of the cylinder A above
the diaphragm a' is dwlded axially by a ver-
tical cross- pertltlon p', separating it into two
chambers ¢’ ¢, the first being provided with
an inlet- orlﬁee o' and the latter with an out-

let-orifice 0%, both having suitable screw-col-

lars or other means for the attachment of con-
duecting-pipes.

The space between the diaphragms a a2 is
divided vertically by an- axial partition p?
extending from the upper diaphragm to near

the lower one, as shown, and the shell of the

cylinder A is prowded 1mmed1etely below the
d1ephraﬂ'm ¢’ at opposite sides of the vertical
partition p® with outlet and inlet orifices 08 0%,
also provided with pipe connections.

The top of the cylinder A may be provided
with a safety- valve opening d' and at the
bottom with a drainage-opening d?, both pro-
vided with suitable epphances for the pur-
poses indicated.

All the parts are constructed of the mate-
rials and in the manner of steam-boiler manu-
facture, and the outer shell is provided with
manholes where required.

The mode of operation is as follows: Water

admitted at inlet o fills the interior space be-
tween the diaphragms around the tubes 7 to

the level of the water-outlet 03, whence it es-
capes after passing first downwerd around
the foot of the dividing-partition p?and thence
Steam admitted by inlet o to
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. . the chamber ¢’ passes downward through the | lower being connected by tubes through the =
aaaa;;z;zzzézzzz;z;z;zzézazatubesi;-openmﬂ* from said chamber, 't'hmwhf partitions and intermediate chamber; a ver- 25

i the Tlower dxaphmam @*, whence it n'ses' tical partition dividing the upper 'chambezr EESEEE
Gooriiiiiioiinios o throngh the remaining tubes £ into the second | and a similar :partltmn dividing the upper . =
z5:555555s55555555:5:5:5;5;:11pperchambel cﬁtau‘,sautlet;o?=:s:égé:é:é-é-ss pmtionof the central chamber: to near the .
o Ievwill 'be seen that the mass of steam is | bottom: a steam inlet and outlet to the up-
oo greatly subdivided by the tubes, which are per chamber entering at opposite sides of its: 30
. .. . surrounded with water; and if the latter be. partition and an-outletfr om. the lower.¢cham- - .
it ieoolion ‘entering | a considerable Interchange bel whereby the steam entering the upper =
m of heat takes pla;ce' through the metal tubes ch%mbe?r'pfa;sses first downward and_theﬁnﬁ up-
oo whose eonductivity for heat is: wreat-f-é-é-é-éa ward through the central chamber; the water

oo One or both ends of the eylmdel A may be | entering epp@smelypassesﬁrst downward and 35

oo made removable, and thus afford convenlent | then upwmd around :the central partition, .
i access to the tubes which may thus be read- | and the condensed steam of the operation col- . .
G s ily cleansed, while an accumulation of con- | lectsin and is drawn off from thelower cham-
i densed Water oil, &e., will collect in the :bel , substantially as set forth. oo
. chambercfandis th'encﬁe'li"eadﬂy drawn off by | In testimony whereof I have hereunto set: 4@- -

it thedrain d® ol mvhandmthe presence of  two subscribing

s T elaim as mymventlen and desire to se- iﬂltllesses.ziziziziziziz:zi:i:i:i:i:i:i:::ifififififéféfzfzfz
. 20 cure by Letters Patent of the United States— ??i?i?i?f?i?i?':55555222255WILLIAM F. RAY.
:.:::::::e:e:::::-::::::::::::A@.va;tel-hea;termsteam-eondensmembodp W’z.tnesses.z:::::z:z:z:z:z:z:z:::::::::.:::;::::.:.:. ....
oo ringr a vertieal eylinder (11v1cledibyih011zontal 0T M. _HOSEAr:s:s:s:s;sis:s:s:s:s:s:s;sié:é:é:é:é:
;;;;;;;;;;ziz5@5;55;zéééé;é2pmt1t10nsmt0thlcechambels't‘h‘euppelaé;n'd Q}LQJAWIES L. FoLey.
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