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UNITED STATES

PATENT OFFICE,

DONALD BARNS MORISON, OF HARTLEPOOL,‘ENGLANI.)‘.

APPARATUS FOR SEPARATING OIL AND ‘WATER FROM STEAM.

' No. 867,742,

Specification of Letters Patent.

Patented Oct. 8, 1907,

Application filed-J uly 3, 1905, S.eria.l No. 268,261

To all whom, it may concern:

Be it known that I, DoNALD Barns Mozrison, a
subject of the King of Great Britain and Ireland, re-
siding at Hartlepool, in the ‘county of Durham, Eng-
land, have invented Improvements in Apparatus for
Scparating Oil and Water From Steam Before it is
Condensed, of which the following is a specification.

This invention relates to apparatus for separating oil
and water from steam before it is condensed, and par-
ticularly to steam cleansing and condensing apparatus

.. for use on steamships in connection with steam winches,
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“therefrom and lead them into

_cally throughout the length

steering engines, steam pumps and other -auxiliary
engines in which oil is freely used and where such oil
if it should pass into the boilers with the feed water,
will be a source of danger by causing .overheating_ of
furnaces, and will decrease the efficiency of the heating
surfaces.. In such apparatus the cleansing and con-
densing of the steam may advantageously be effected
in ozie combined structure in order to obtain high effi-
ciency of cleansing and condensing, a minimum of
weight, and the occupation’ of 2 minimum of space,
which, on shipboard, are features of great importarice.
Such a compound apparatus may conveniently com-
prise 2 vessel or casing ¢onstructed with compartments
or chambers that are in communication with each other
in such a manner that steam admitted to the first charn-
ber can flow-through the succeeding chamber or cham-

bers in such & manner as to Sweep practically through.

every part of thé chambers, the first chamber or the
first and one or more succeeding chambers being pro-
vided with devices that are arranged to offer a large

surface to the steam flowing. through the chamber or |

chambers and are adapted to distribute such steam
throughout the width and length of the chamber or
chambeérs and- to separate and collect oil and water
an oil and water collecting
receptacle, and the delivery end of the chamber or of

the last cleansing chamber, being in. communication .
of the apparatus through

with the condensing portion
an opening or openings ‘that extends or extend practi-
of the condenser between
the tube plates so that a practically uniform flow of
cleansed and dry steam will take place from the cleans-
ing portion of the apparatus to the condensing or heat-
ing portion thereof. - . .

My invention may be applied to various types of sur-
face and direct contact condensers. By way of exam-
ple, I will describe it in connection with surface con-
densers such as those used on steam ships for condens-
ing the steam from auxiliary steam. engines and usuall
termed winch or auxiliary condensers. .

In the accompanying illustrative drawings, Figure 1

is a iransverse section, and Fig. 2 a plan partly in hori-

zontal s’ecﬁon-op the line A A and partly on the line

'Y B B of Fig. 1, showing one construction of combined
cleansing and condensing apparatus according to- this
l invention. Fig. 8 is a vertical section, corresponding
to the line C C of Fig. 1, but to o larger scale, showing
] some of the steam distributing and oil and water sepa-
| rating and collecting devices. Tigs. 4 and-5 arc sec-
tional detail views showing modifications. Fig. 6isa
perspective view showing a modified arrangement of
the apparatus. Tig. 7 shows partly in vertical section
and partly in front elevation, Fig. 8 partly in plan and
partly in horizontal section, and Figs. 9 and 10 in cross
section on the lines E E and T I* respectively of Fig. 7,
one construction of steam cleansing apparatus accord-
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ing to this invention for use separately from a con-

denser. : .

Referring to Figs. 1, 2 and 3, along one side,
front side, and extending practically the whole length
-and depth of the casing 1 of the apparatus is formed a
chamber 2 (hereinafter called for distinction the cleans-
ing chamber) which contains the steam distributing and
oil and water separating and collecting devices, here-
inafter described, and is provided with a steam inlet 3,
the front of the chamber 2 being provided with a re-
movable cover 4 which enables the interior of the
chamber to be easily and quickly inspected and

cleaned. The steam distributing and oil and. water
separating and collecting devices are arranged so that
oil and water separated from the steam flowing through
the cleansing chamber 2 can drain into a, receptacle 5
at the bottom of the chamber through suitable passages
6 in the cover 4. 7 is a communicating passage be-
tween the cleansing 2 and the next adjacent

chamber
chambeér 8 of the condensing portion of the apparatus,
the said passage extending practically the entire length
of the cleansing chamber, and therefore the entire
length of the condenser tubes 9, thereby maintaining
a uniform velocity of flow from the cleansing chamber
and facilitating uniform deposition of oil snd water on’
the various surfaces in
avoiding the creation of eddies and the disturbing in-
fluences of locally increased velocities, and also in-
creaéing the efficiency of the condensing surfaces by
insuring a uniform flow of steam over such surfaces.
This uniform flow of the steam through
cleansing chamber, particularly. from the said chamberl
is a'feat_ure of considerablq Practical value, as it avoids
any local discharge of steam from the.chamber which
would cause a disturbance of fiow that would tend to
sweep away any fine globules of oil and water which
would othierwise be deposited, and also to pick up par-
ticles of oil and water that had been deposited and
carry them off, and this interfere with the efliciency of
the apparatus. The condenser in the example ‘of ap-
"paratus shown, is of the multiple compartment type

say the’

and from the
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2

“having condensing tubes 9 through which cooling wa-

‘arrangement may be used.

ter is caused to flow, but any other suitable condensing
19 and 20 (Fig. 2) are the
inlet and outlet respectively for cooling water, The
steam distributing devices located in the .cleansing
chamber 2 each comprise & plate or diaphragm 13
formed with a number of inclined guide slots 12 through
which the steam to be cleansed will flow and thereby

. be divided up into a number of streams.
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-from the vertical plates 10 from

-upon lugs 10°

The oil and water separating devices comprise, 38
shown more clearly in Fig. 3, vertical plates 10 carried
by the plates or diaphragms 13 and.against the oppo-
site sides of which steam flowing through the guide
dlots 12 in the plates or diaphragms
pinge at such an angle as will facilitate the deposition
thercon of oil and water from the steam without causing
any undue back pressurc or resistance to flow of the
gteam. The oil and water collecting devices comprise
horizontal or slightly inclined liquid collecting troughs
or channels 11 supported at the Jower ends of the plates

.10, Bach diaphragm 13 is in the form of a portable
_tray supported; Hke a

shelf, in a slightly inclined posi-
tion, upon ledges at
2 g0 that, on the removal of the cover 4, the diaphragms
with separating and collecting devices 10—11 can be

. easily ‘withdrawn and cleaned. The top of each dia--

phragm is formed with tramsverse oil and water collect-
ing channels 16 that drain inte a longitudinal ¢hannel
16* (Fig. 1) which is in communication through passages
16 in the cover 4 with the drain passages 6, so that oil
channels 16 can
readily, drain through the passages mentioned into the
receptacle 5. The guide slots 12 are formed- in down-
ward extensions 13* of the diaphragm 13 and are so in-
clined to the plates 10 that

from such plates clear of the troughs 11 below, so that

_such troughs will not offer any. gerious obstruction to

the flow of the steam through the
The troughs 11 are of V shape

cleansing chamber 2.
and are made separate
which they aré support-
supports 11* at their ends

The lower ends of each set

ed by engaging hook-like
on the plates.

" of troughs 11 are arranged to discharge into a gutter 15

45

that'is carried by the inner side of the cover 4 andis in

 communication through holes;4* in the cover with the
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. 4, the guide slots 12 are

drain passages 6 80 that the séparated oil and water can
drain from the troughs into .the receptacle 5. The
number of steam: distributing diapbragms 13 and sets of

'liquid.sepa.ratihg_and_ collecting devices 10—11 used
" therewith, will depend on

the amount of oil in the
steam and the degree of extraction thereof desired.
Steam distributing-4nd oil and water separating and
collecting. devices of the Xind hereinbefore described
can be, constructed in various forms. Thus, in Fig.

sponding ~disphragm 13, and the metal around such

: ‘slots,.'.is‘-ex’te_ndéd? upward to form channels 16, 16° in

of the diaphragm. ~ Also, each liquid

the:upper side

' collq_(;ting}trough'l;l' is formed in one piece with the

“ corresponding supporting plate 10, the two portions
- of .eacly’ trough at opposite gides of the plate, being

7 holes 10°.

connected together
{ d: water geparating

- In Fig. 5, ea,i:_h*o g

device com-

13 is caused. to im-

the sides of the cleansing chamber .

the steam flowing-through
‘them and impinging upon the plates will be deflected

formed singly in the corre-.

867,742

prises a pair of plates 10¢
another so as to form a device of A shape in section,
that may, as shown, be cast in onc picee with the
corresponding  diaphragm 13, and has an inclined
guide slot 12 for'stcam on each side of it, so that stcam
flowing through the slots will strike on the inclined
faces of the two plates
on. The collecting troughs for the oil and water sep-
arated by the separating devices 104 are, in this case,
formed by the collecting channels 16¢ in the top of the

diaphragm 13 below such separating devices which ex-

tend into such channels as shown.

Tig. 6 is a perspective view showing combined steam
cleansing and condensing apparatus somewhat like
that illustrated in Figs. 1 and 2, but wherein the water
inlet and outlet branches 19 and 20 respectively are
arranged at the top of the apparatus instead of at oy
posite ends thereof as in Ttigs. 1 and 2.

Steain cleansing apparatus with steam distributing
and oil and water separating and collecting devices of

the kind hereinbefore described may also be construct-

ed separately from a condenser.  Figs. 7 to 10 inclu-
sive show one arrangement of this kind. The ex-
haust steam, containing oil, enters the wedge shaped
distributing chamber 3* by the inlet 3 and flows into
the cleansing chamber 2 through the guide slots 12 in
the diaphragms 13 and over the separating and col-
lecting devices 10 and 11 which are constructed and
afranged substantially as in Wigs. 1, 2 and 3, the sep-
arated oil and water passing through the drain passages
6 into the receptacle 5, and the cleansed steam flow-
ing from the cleansing chamber 2 through openings 7

and deposit oil and water there-

cxtending practically the entire length of the cham- .

Per into a jacket or passage
outlet chamber 22* and thence to the cleansed steam
outlet 22.° The construction of the steam inlet- cham-

construction of the steam outlet chamber 22¢ of grad-
ually increasing cioss sectional arca in a dircetion
towards the stcam outlet 22,

particularly the latter-

21 and a wedge shaped

arranged at an angle to one 6L
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ber 3¢ of gradually decreasing cross gectional area in -
an inward direction from the steam inlet 3, and the -

_construction, is a feature of great practical value as it -

altows of a uniform flow of steam through and from

the cleansing chamber 2 as and for the purpose here- -

inbefore described.
What T claim isi—

1.- In apparatus
stenm Defore it is condensed, a steam cleansing chamber
having a steam inlet at its upper end, & laterally arranged

steam outlet at its Jower end extending practically the .
115

whole tength of said chamber, and steam digtributing and

‘110

for separating oil and water from

oil and water geparating and collecting devices. extending

across said chamber petween said inlet and outlet.

2. Apparatus for separating oil and water’ from steam
Nefore it is condensed, comprising a vertieally - drvanged
steam cleansing chamber having a steam inlet at the top
and a laterally arranged steam outlet near the bottom
extending practically the whole length of sald chamber,
and a condenser arranged adjacent to said cleansing cham-
per and in direct communication therewith through sald
steam outlet. ) ’ .

3. Apparatus for separating oil and ‘water from steam
hefore it is condensed, comprising vertically arranged
steam cleansing and condensing chambers arranged side
by side and in communication with each other near their
lower ends through a laterally arrapged steam outlet ex-
tending practically the whole length of sald chambers,

‘
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867,742 .

4. Apparatus for separating oil and water from steam
beforve it is condensed, comprising a ceasing formed with

- vertically arranged stoam cleansing and condenging cham-
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‘said -guide slots, and oil

- for oil and’ water,
“a nearly horizontal

bers arranged side by side and in communication with ench
other near their Tower ends throngh a Iaterally arranged
steam outlet extending practically the whole length of

said chamlers, and steam distributing and oil and water -

separating devices arranged to extend across said cleans-
ing chamber between the steam inlet and outlet.

S Apparatus for separating oil and water from steam
before it is condensed, comprising a vertically arranged
steam cleansing chamber having a steam inlet at the top
and a lateraily arranged steam outlet near the hottom

- extending practically the whole length of said chamber, a

sloftted steam distributing
nearly hprizontally
and outlet, - oil
arianged nearly horizontally below
phragm, and a condenser arranged
of said cleansing chamber and in direct commuuication
therewith: through snid steam outlet, '

6. Apparatus for separaling oil and water from steam
before-it-is condensed. comprising gteam cleansing and con-

plate or diaphragm arranged
across said chamber between its inlet

said plate or dia-
adjacent to one side

densing chamhers arranged side by side and in communica-

tion with each other through an opening or openings ex-
tending practically the whole length or height of said
cleansing chamber, said chambers being formed in one
casing or structure. . .

7. Apparatus for separating oil and water from stéam
before it is condensed, comprising a casing having steam
cleansing and condensing chambers' arranged side by side

and in communication with each other through an opening,
- Or. openings extending ‘practically the whole Iength or

height of said cleansing chamber, said opening or openings
heing formed in a4 wall or division that is, common to one
side of the cleansing chamber and the adjacent side of thie
condensing chamber, -

8. -Apparatus for separating oil and water from steam

before it is condensed, comprising a steam cleansing cham-

hér, oil and water separating and collecting devices, located
in said chamber, and a condensing chamber having water

tubes extending lengthwise thereof, said chambers being |
. in direet communieation with each other through an open-

ing or openings parallel to said tubes and extending prac-
tically the whole length of the cleansing chamber and
water tubes. - . c '

9. Apparatus for sef)arating 'oil and water from steam
bLefore it is condensed, comprising a vertically arranged
steam cleansing chamber having a steam inlet at its upper
end, and at its lower end, a laterally arranged steam

-outlet that extends practically the whole length of said

chambelf and a separate outlet for separated oil and water,
a steam distributing plate extending.' across said chamber

~in a mearly horizontal direction and bhaving inclined guide

slots therethrough, oil and water separating devices ar-
ranged below snid plate with their surfaces inclined to
and water
arranged Dbelow said separating devices and adapted to
direct’ the separated oil and water to said separate outlet.

10. Apparatus for separating oil and water from steam
before it is condensed, comprising a steam cleainsing cham-
ber having a steam,_inlet at its upper end, a laterally ar-
ranged steam outlét. at its lower end, and a separate
outlet -for oil -and water, a steam ‘distributing: plate ex-
tending in a nearly horizontal direetion across sald cham-
ber and having inclined guide slots thevethrough, oil and
water separating devices carried by said plate and having
surfaces inclined to-and arranged opposite said guide
slots, and oil and water collecting devices below . said sep-
arating devices and arranged to direet the separated oil
and water to said separate outlet. : . =

11. Apparatus for -separating oil and water from steam
before it is condensed, comprising 4 steam cleansing cham-

ber having a steam inlet at its upper end, a laterally ar-

ranged steam outlet at its lower end, and a separate outlet
a steam distributing plate extending in
direction across said chamber and hay-

Ing inclined guide slots therethrough, oil and water sep-

and water separating and collecting devices" ‘wardly extending

Aagainst which steam issuing

collecting" devices

.collecting devices arranged below sgid

8
arating devices carried hy said plate and having surfaces
inclined to and arranged. opposite said: guide slots, and oil
and water collecting
separating devices and arranged to direct separated ofl and
water to said separate outlet. . . S

12. Apparatus for separating oil and water from steam
before it is condensed, comprising a steam cleansing cham-
ber having a steam inlet at its upper end, a latéra]]y ar-
ranged steam outlet at its lower end, and a separate outlet
for oil and water, a steam distributing plite extending
in a nearly horizontal divection across saiq chamber and
having inclined guide slots therethrough, oil and water
separating devices in the form of ‘plates exfending down-
ward from the ‘distributing plate and each arranged he-
tween two of the inclineq guide slots in said steam dis-
tributing plate, and troughs supported below’ said down-

plates and arranged to direct separated
oil and water towards said separate outlet. :

13. Apparatus for separating oil and water from steam
before it is coundensed, comprising a steam cleansing cham-
ber having a steam injet at its upper end, a laterally ap-
ranged steam outlet at itg lower end, and a separate ountlet
for oil and wuter, g steam distributing plate extending in
2 nearly -horizontal direction dcross said chamber and
having inclined guide slots therethrough, oil and water
separating devices carried Dy-said plate and having sur-
faces ineclined to and agranged opposite said guide slots,
and oil and water collecting devices detachably supporicd
by and below said sép:lrating devices and arranged o
uirect separated oil and water to said separate outlet.”

14. Apparatus for separating oil and water from steam
before it is condensed, comprising ‘a steam cleansing cham-
ber having a steam inlet at its upper end, a steam outlet
at its lower end; and a separate outlet for separated oil
and water, steam distributing plates arranged in a slightly
inclined position across said chamber and each - formed
with a number of pairs of inclined guide slots therc-
through, oil and water separating plates carried by and
depending from the lower sides of said steam distributing
plates and each arranged hetween two of said inclineqd
guide slots, and collecting troughs earrieq by the lower
ends of said separating plates and arranged to direct
separated oil and water to said separate outlet.

15. Apparatus for separating oil and water from steam
before it is condensed, comprising a steam cléansing c]lam-
ber having a wide steam outlet therefrom, a steam dis~
tributing plate supported in an inclined position in said
chamber, said plate having a channeled upper side and
inclined gnide slots therethrough, oil and water separating
devices earried from the lowel side. of said plate and
from said slots will impinge’
in an inclined direction, oil ‘and water collecting troughs
carried by said separating devices, and drain passages
for leading away separated oil and water. f '

16. Apparatus for separating oil and water from steam
before it is condensed, comprising a steam cleansing cham-
ber having a widé steam outlet and a removable side wall
or:cover, a steam distributing plate supported in an in-
c¢lined” position in said chamber and formed
slots for passages of steam, oil and water separating and
plate, a receptacle
and drain passages that are
cover, are in communication
and into which the collecting devices

for separated oil and water,
formed in said side wall or
with said receptacle,
can drain. ) : . :

17. Apparatus for séparating oil and water from steam
before it is condensed, comprising a steam cleansing cham-
ber having a4 steam inlet at its upper end, a laterally -ar-
ranged steam outlet at its lower end, a separate outlet for
separated .oil and water, and g movable side wall or door,
and slotted steam distributing plates with oil and water
separating and collecting * devices carried thereby, said
plates. béing removably supported within said chamber so
as to be capable of being withdrawn therefrom and re-

placed when the movable side wall or door is opened, :

18. Apparatus for separating: oil and water from steain
before it is condensed, comprising a steam cleansing cham-
ber having a steam inlet at its upper .end, a _laterz_,.lly ar-

devices carvied by and below said
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2 867,742

ranged steam outlet at its lower end, a separate outlet for ] separated oil and water to the drain passages in said 10
separated oil and water, arrd a movable side wall or door movable side wall or door.
having drain passages therein that normally communicate y Signed at West Ilartlepool in the county of Durbam
with said separate outlet, slotted steam distributing plates this 23rd day of June 1903.

5 removably supported within said chamber and capable of
-heing withdrawn therefrom and veplaced when the side
wall or door is opened, oil and water separating devices
carvied by said plates, and oil and water collecting troughs
carried by said separating devices and arranged to direct

DONALD BARNS MORISON.
Witnesses :
1. B. STROVER,
T1Anrey MIGIET.



