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Martin Frisch, New York, N. Y., assignor to Foster
Wheeler Corporation, New York, N. Y,, a cor-

poration of New York

Application April 29, 1941, Serial No. 390,890

9 Claims.

This invention relates to steam generators and
pertains particularly to the purification of steam
generated therein.

The invention provides improved steam wash-
ing and drying means associated with an upper
drumh of a steam generator for-purifying the
steam released therein before leaving the gen-
erator, although the invention is not limited
thereto but is capable of application generally
to the purification of steam or other vapors.

The invention will be understood from the
following description when considered in con-
nection with the accompanying drawings form-
ing a part thereof and in which:

Fiz. 1 is a transverse vertical sectional view of
the steam drum of a steam generator embodying
the invention;

Fig. 2 is a longitudinal sectional view ta,ken
substantially on line 22 of Fig. 1;

Fig. 3 is an enlarged partial transverse sec-
tional view taken on line 3—3 of Fig. i;

PFig. 4 is an enlarged partial vertical sectional
view of part of the apparatus;

Fig. 5 is an enlarged partial transverse sec-
tional view taken on line 5—8 of Fig. 1;

PFig. 6 is a view similar to Fig. 1, showing an-
other form of the invention;

Fig. 7 is a sectional view taken on line 1—17 of
Pig. 6;

Fig. 8 is a sectional view taken on line 8--8 of
Fig. 6, and

Fig. 9 is a partial transverse vertical sectiona.l
view showing a further form of the invention.

Like characters of reference refer to the same
parts throughout the several views.

Referring to Figs. 1 to 5 of the drawings,
reference character 10 designates a steam drum’
of a steam generator, to which are connected
riser.  or steam circulator tubes {{ discharging
above the water level in' the drum, other riser
tubes 12 which discharge below the water level,
and downcomer tubes 13. Also connected to the
drum at the lower portion thereof are tubes 14
which may serve as either downcomer or riser
tubes depending on the operating conditions of
the generator. Steam leaves the drum through
a plurality of outlet nozzles 8, Fresh feed
water is supplied to the drum through a hori-
zontal feed pipe 18, which extends through the
lower portion of the drum at one side of the
vertical center line thereof, and is secured to a
supporting “bracket (T by streps 8. ‘

A row of water eliminators 9 is disposed in
the zone. opposite the-outleét endls of the tubes
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" and water normally entering the steam-space of
the drum from these tubes. These eliminators
19 comprise a row of separate, vertically extend-
ing V-shaped plates which are spaced apart
horizontally but are arranged in nested relation-
ship, that is, with the apex edge of one plate
within the area bounded by the next adjacent
plate. At their upper ends the plates of the
eliminators 19 are welded or otherwise secured
to a horizontal, longitudinally extending plate
20, secured by bolts 2 to inclined supporting
brackets 22 which are welded at their upper ends
to a vertically inclined longitudinally extending
plate 23 having its upper edge in contact with
the inner surface of the drum wall and sup-
ported in- position at its opposite ends. The
lower ends of the plates §9 which are disposed
below: the water level in the drum, are welded
to ‘a horizontal, longitudinally extending plate
24 which is secured to an intermediate hori-
zontal, longitudinally extending plate 25 and to
the outer end of each of a plurality of supporting
brackets 26 by bolts 21. The inner ends of the
brackets 26. are secured by bolts 28 to one side
of a channel member 29 which extends longi-
tudinally of the drum, the other side of the
channel member being secured to the bracket 1T
and being further supported by a plurality of
upright bracket members 30 welded to the drum.
The . outer end portions of the brackets 28 are
supported by upright members 3! which are
fixed to the brackets, and at their lower ends
rest on the drum wall and are welded thereto.
In the form shown, two rows of steam washers
are disposed in the drum in the path of the
steam flowing to the outlet nozzles 1§. These
washers are located on opposite sides of a ver-
tical plane passing through the longitudinal axis
of the drum, and are oppositely inclined to each
other. Each washer comprises a plurality of
horizontally extending, substantially N-shaped
trough members 33 or 34, which are vertically
spaced, with the lower edge at the junction of
the intermediate and an outer leg of each
trough, and being disposed below the upper
edges of the:frough next below as shown in Fig.
4, The troughs 84 are the same as the troughs
33 excepting that they are reversed in position,
the troughs of both washers being disposed so
that steam flows through the washers toward the
upper central portion of the drum. The troughs
33 and 34 are supported in spaced reiationship
on a plurality of spaced, vertically inciined stand
pipes 35 and 36 respectively, which pass through

{1 and in.the path of the mixture of steam 85 openings in the troughs, and which have closed
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upper ends. Wash water is supplied to the
troughs through the stand pipes and openings
37 therein which are located just above the bot-
tom of each trough at opposite sides of each
stand pipe. The stand pipes 35 and 36 are con-
nected at their lower ends respectively to
branches 38 and 39 of spaced pipes 40 which are
connected to nozzles 41 on the feed pipe 16. The
trough members are supported intermediate the
stand pipes by supports 43 and 44. Supports 43
are tack-welded at 45 at their lower ends to the
upper end portion of the intermediate leg, and
supports 44 are tack-welded at 45 at their lower
ends to the upwardly extending outer leg, of the
trough members. The washer assemblies 83 and
34 are supported on the flanges 46 and 47 re-
spectively, at the lower ends of the stand pipes
35 and 36. Brackets 48 and 49 each having V-
shaped portions like the V-shaped portions of
the trough members 33 and 34 and an up-
wardly inclined flange, are secured respec-
tively, through their upwardly inclined flanges
to the outer 'sides of the inclined plates 23
and 58, and are maintained in proper spaced
relationship with the uppermost trough mem-
bers by supports 43 and 44. These brackets
serve to prevent upward movement or warping
of the trough members and to maintain them
in their desired spaced relationship with respect
to the orifices 87 in the stand pipes, and further
serve to provide a seal against the short-circuit-
ing of steam past the washer.
which is secured between the pipe flanges 46 and
47 at the lower ends of the stand pipes 35 and
36 respectively, and the flanges of the branch
pipes 38 and 39, extends longitudinally of the
drum as shown in Fig. 2,

Steam driers 52 and 53 are located respectively
adjacent and parallel to the outlet side of the
washers 33 and 34. As shown in Fig. 5, these
driers comprise two adjacent but spaced, parallel
‘rows of separate, vertically inclined V-shaped
plates 54 disposed in horizontally spaced rela-
tionship, which are similar to the water elim-
inators 19 excepting that the acute angle includ-
ed between the legs of the plates 54 is smaller
than the corresponding angle of the plates 1{9.
The upper and lower ends of the plates of the
drier 52 are welded to plates 55 and 56 respec-
tively, and the upper and lower ends of the plates
of the driers 53 are welded to plates 57 and 58
respectively, The plates 55 and 57 are bolted to
sealing plates 59 and 60 respectively, which are

welded along their outer edges to the lower ends ,

of the inclined plates 23 and 50 respectively., The
plates 56 and 58 at the lower ends of the driers
are in contact with each other to prevent the
short-circuiting of steam between the driers, A
perforated distributing plate 61 extends between
the upper ends of the driers 52 and 53, the side
portions of the plate 61 being disposed between
the plates 55 and 571 at the upper ends of the
driers and plates 62 and 63 respectively, which
are welded to the sealing plates 59 and 60 respec-
tively,

Adjacent both ends of the drum, the washer and
drier assembly is enclosed st its opposite ends by
plates 64 which are generally triangular in shape
and extend from the inner surface of the wall of
the drum in the upper portion thereof to a point
adjacent the lower ends of the stand pipes. In
the ends of the drum are the usual manhole
openings §5 and closure devices 66 therefor.

In operation, steam normally will enter the

A splash plate 51.
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drum in jets through the riser or circulator tubes
tf and will impinge against the row of water
eliminators (9. A substantial amount of the en-
trained water carried by this steam will be elimi-
nated both by impingement on the eliminator
plates and by centrifugal force due to the abrupt
changes in direction of flow the steam is required
to make as it flows through the narrow V-shaped
passages between the plates. The water thus re-
moved from the steam will drain down the sur-
faces of the plates by gravity to the water space
in the drum, while the relatively moisture-free
steam will enter the main steam space A at a
considerably reduced velocity. None of the steam -
entering through the tubes Il can pass below
the eliminators 19 since their lower ends extend
well below the drum water level, The steam
which enters the drum through the tubes (2 will
rise in bubbles through the water to the surface
therefor, If desired, a horizontal perforated plate
or other means, not shown, may be disposed
Jjust below the water level in the drum to assist
the steam bubbles to disengage themselves from
the surface of the water before entering the steam
space. Obviously any steam from the tubes {2
which is released from the water at the inlet side
of the eliminators 19 must pass through the pas-
sages therebetween.
Fresh feed water from the pipe 16 is supplied

through the pipe connections 40 and 41 to the
stand pipes 35 and 36, and flows through the

-—gyriﬁces 37 therein into the trough members 33
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and 34, filling the troughs. Steam from the space
A will flow through the spaces between the
trough members 33 and 34 and the water in the
troughs and into the spaces between the washers
and the driers 52 and 53. The submerged- apex
of each trough member will force the steam from
the space A to flow downwardly into the water
in the troughs below., The fresh feed water de-
livered to the washer troughs through the aper-
tures 37 in the stand pipes-is discharged from
these apertures at a relatively high velocity with
the result that the water in the washer troughs
normally is not quiescent. Due to the fact that
the washers extend substantially for the height
of the steam space A and for at least the greater
part of the length of the drum, a large flow ares
is provided over which the steam may enter the
washer troughs, so that the velocity of flow o1
the steam through the washers will be relatively
low. Thus the time of contact of the steam with
the fresh feed water will be relatively long, and
the normal agitation of the water in the troughs
which is increased by the entrance of the steam

.into the water and the somewhat higher velocity

of the steam in passing through the troughs as
compared with its velocity in the steam space A,
will provide thorough contact between the steam
and water and an adequate washing of the steam.
The flow of steam through the washers will cause
the water to flow from the washers over the upper
edges of the intermediate legs of the troughs and
the inner, downwardly extending legs thereof
and to fall onto the splash plate 51 whence the
water will drain through open spaces 61 between
the stand pipes and the lowermost trays of the
washers into the body of water in the drum, and
will be introduced into the circulation of the
steam generator through the downcomers 3.
The steam leaving the water in the troughs will
impinge against the inner downwardly extending
legs thereof and will be forced to change its direc-
tion of flow abruptly from an upwardly inclined °

"
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o & downwardly inclifed direction, thus elimi<

nating a substantial quantity of the water en- -
trained in the steam. This eliminated water will

flow downwardly onto the splash plate 51-and into
the water in the bottom of the drum. - As-the

@

'steam enters the spaces between the washers and

the ‘driers 52 and 53, the velocity of the steam is

reduced due to the increase in the area available .

for the passage of the steam, and entrained water
will-drop out of the steam by gravity in these
spaces before the'steam enters the driers.

passages between the plates 54 of the driers 52
and ‘53, and in its flow through these passages,
it is forced to change its direction of flow abruptly
upon entering these passages-and also in the zone
between the apices of the plates. The entrained
water will impinge upon and be deposited on the

" plates 54 of the driers 52 and §3 in the areas
adjoining the zonés where the abrupt changes in
direction of flow occur; and this water will drain
down the plates without being re-entrained inthe
steam, due to the relatively low velocity of the
steam flowing through the driers, and to the co-
hesive properties of the water, and its adherence
to the surfaces of the plates. The steam leaving

~the passages between the first row of plates of
each drier, flows into the spaces between the two

3

by way of example and are not to be construed as
limiting -the " invention ‘because other sizes of
washer troughs-and eliminator and drier- plates
may ‘be employed. - - ‘ Lo

_In the form of the invention shown in Figs. 6
to 8, the upper steam and ‘water drum of a steam
generator is designated by the reference character

" 10." This-form of the invention differs from that
- disclosed "in ‘Figs. 1 to 5, in the omission of the

' The washed steam:flows into and through the

rows of plates and in these spaces, water will-.

drop out of the steam by gravity.” Thereafter the

steam flows into and through the ‘passages be-

tween the second row of plates 54 of each drier,
and into the steam space B between the driers.
Entrained water will be eliminated by the second
row .of drier plates in the same manner as de-

scribied in.connection with the first row of plates. -

Tt will be perceived that the flow of steam is sub-
stantially at right angles to the flow of the water
on the plates, the steam flowing substantially hori-
zontally and the water draining downwardly on

the plates to the water in the bottom of the drum.

From the second row of drier plates the dried
steam flows into steam space B-and thence through
the orifices 68 in the distributing plate 61 into

the dry steam space C. In flowing through the.

plate 61, entrained moisture will'impinge against
the plate and will be removed from the steam.
The distributing plate 61 causes the steam: to be
withdrawn from the steam space B substantially
uniformly throughout the length of this space,
. and insures that the steam.-leaving the washers
33 and 34 will be distributed substantially uni-
formly over all the drier plates. From the steam
space C, the steam 'is withdrawn from the drum
through the outlet nozzles or superheater connec-
tions 19. "~ , : oo
With steam washers and driers embodying the
invention, the velocity of the steam through and
between these devices will be of tlie order of mag-
nitude. of from one to three feet per second. A
satisfactory washer for the purpose will be com-
posed of troughs having an overall width of 3%
inches and an overall height of 1% inches with
the intermediate leg being 114 inches long, the
* outer or upwardly extending leg 2% inches long,
and the inner or downwardly extending leg % of

an inch long, and with the troughs spaced on a.

vertical pitch of one inch.  The eliminator plates
19 may have a width-of two inches between the
outer edges of the legs, and a depth ‘(horizontal

distance from apex to base line) of three inches -

.and  spaced on a pitch of 1% inches. The drier
plates 58 may be the same as the plates 19 ex-
cepting that their depth will”be one inch. It
~will be understood that these dimensions are given

40

steam :‘washing troughs, in the provision of an
additional row of water eliminators positioned on

"opposite sides. of the drum, and in means em-

ployed for supplying the downcomer tubes of the
generator with relatively solid, steam-free water.

“Referring to Fig. 6, it will be seen that down-
comer tubes Tiare connected to the bottom of the
drum on opposite sides of a vertical plane pass-
ing ‘through the. longitudinal center line of the
drum; -'The tubes 1{-extend in a longitudinal row
in the drum which row terminates short of both
ends of the drum. On opposite sides of the down- -
comer fubes and -adjacent thereto are groups of
riser tubes T2 and 73 respectively. Connected to
the upper portion of the drum on opposite sides
thereof, are other groups of riser tubes T4 and 15.
The horizontal feed pipe 16, in this form of the

“invention, . extends’ . longitudinally through - the

lower portion of the drum directly above the inlet
ends-of the downcomer tubes and below the nor=
mal water level in:'the drum. ‘The pipe (6 is se~

cured by straps 18 to channel member 29, which . )
" member extends longitudinally of the drum. The"

channel member 29 is positioned above the inle}
ends of ‘the downcomer tubes Tl in spaced rela-
tionship® thereto. - In the upper portion of the
feed -pipe is a plurality of spaced outlet orifices
16. Mounted on the feed pipe 16 a slight distance
above the orifices, is a splash plate or bafile 11
which extends throughout the length of the feed
pipe ‘parallel thereto. Extending longitudinally
along the opposite ‘sides of the channel member
29 and welded thereto are weirs 18 and 19. These-

. weirs are vertically inclined in opposite directions

55

and are so disposed that the lower edge of the .

“weir 18 contacts the drum wall between the down-

comer tubes and the groups of riser tubes 12 and
separates these two groups of tubes, while the
lower edge of the weir 19 contacts the drum wall
separating the downcomer tubes from the group of
riser tubes 13.  The lower portion of the weirs 78

“and- 19 are attached to supports secured to the

drum wall.. The upper edge of each weir extends

.10 a point substantially above the feed pipe but

below the normal operating water level in the
drum. - S : o )
A submerged trough-like water space X is

formed dbove the angle member 29 between the

60

the downcomer tubes T1.

65

70

upper portions of the two weirs, and another water
space ¥, which is enclosed except at its ends, is
formed below the angle member between the lower
portions of the weirs enclosing' the inlet ends of
Steam-free water flows
directly from the space Y to the downcomer
tubes. .. S : :

In ‘gddition to the row of vertical water elimi-
nators 19 which is disposed in the zone opposite
the outlet ends of the riser tubes 14 and in the
path of the mixture of steam and water normally
entering the steam space of the drum from these
tubes, another similar row of eliminators 19 is
disposed in the zone opposite the ends of the
riser tubes 15. At their lower énds the elimina-
tors are welded or otherwise secured to horizon-
tal, longitudinally extending plates 24 mounted
on longitudinally extending brackets 24’ which
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ets 88 on the wall of the drum. The upper end
of each of the eliminators is attached to a longi-
tudinally extending plate 20 attached-to a longi-
tudinally extending bracket 20’ which in turn is
secured to a vertical side- of longitudinally ex-
tending bracket 81, the adjoining side of which is
inclined and secured adjacent the end thereof to
one side of L-shaped: sealing brackets 82, the
other side of which are fastened to the inclined
plates 23 and 50 respectively, formlng the ‘sides
of the dry steam space C. '

The water eliminators in the form of the in-
vention illustrated in Figs. 6 to 9 inclusive, com-
prise a row of separate vertically extendmg V-
shaped plates spaced apart horizontally and ar-
ranged in nested relationship with the apex edge
of one plate within the area bounded by the next
adjacent plate. However, the ‘eliminators (9
comprising substantially one-half of the length
of the row are disposed so that their apices point
toward one end of the drum and the elimina-
tors 19’ which comprise substantially the remain-
ing half of the row are positioned so that their
apices point toward the opposite end of the drum.
The eliminators 19 and 19’ are separated at the
adjacent ends of each half row of plates by means

of vertically extending separating plates 83 and

84, the apex of an eliminator 19 being secured
to the plate 83 and the apex of an eliminator 9’
being fastened to the plate 84, The plates 83 and
84 are fastened together.

The eliminators are arranged in the manner
above described so that the jets of steam which
flow through the passages between the elimina-
tor plates will not all be directed towards the
same end of the drum which might tend to cause
a higher water level at one end of the drum than
at the other. With this arrangement the jets
of steam passing through the passages between
the eliminators 19 will be directed toward one end
of the drum while the jets passing through the
passages between the eliminators 19’ will be
directed toward the opposite end.. This corrects
the undesirable result obtaineg from the stand-
point of circulation when all the steam is directed
toward one end of the drum.

As shown in Fig. 8, the plates 54 and 54’ of the
driers 52 and 53 are similarly arranged so that
the steam will likewise be directed in the pas-
sages between these plates. The eliminators 54
and 54’ are separated at the adjacent ends of
each half row by plates 85 and 86. :

In operation, steam-bubbles which are mixed

with the water entering the drum through the !

groups of riser tubes 712 and 73 tend to be sepa-
rated from the water by the upper edges of weirs
18 and 75 as the water flows past these edges
downwardly into the space X. There will also be
a tendency for any steam bubbles which pass
over the top of the weirs to be condensed on-or
near the surface of the feed water pipe 16. In
the form of the invention shown in Fig. 6 of -thie
drawings, the water gs it passes downwardly.into
the space X mixes with incoming fresh feed wa-
ter, the feed water having entered the space X
through apertures 76 in the feed pipe and hay-
ing been directed horizontally toward the weirs
T8 and 19 by means of the splash plate or baffle
11. The water from the riser tubes after mix-
“ing with the feed water in the space X enters
the space Y at opposite ends thereof, and from
the space Y passes into the downcomers 71, In
this manner relatively solid steam-free water
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are secured at the opposite ends thereof to brack-

is-supplied to the downcomer tubes from the
space Y.

The passage of the steam and water mixture
through both rows of eliminators will be the same
as previously described, that is, the mixture pass-
ing through the eliminators 19 will be directed
into the space A toward one end of the drum and
the mixture entering the space A through the
eliminators 18’ will be directed to the opposite
ends. Likewise, the steam from the steam space
A will pass through the plates 54 and 54’ of the
driers 52 and 53, and be directed toward opposite
ends of the space B, thereafter pass through the
perforated plate 61 into the space C, and then
leave the drum from the dry steam space C
through the outlet nozzles 15,

In the form of the invention shown in Fig..9,
the steam washing troughs 33 and 34 illustrated
in Fig. 1, are added to the form of the inven-
tion shown in Fig. 6, the apertures 16 in the feed
pipe 16 and the baffie 1T being eliminated. The
troughs 33 and 34 are respectively connected to
the feed pipe through the stand pipes 35 andg 36,
branch pipes 38 .and 39, pipes 40 and nozzles 41.
As in the form of the invention shown in Fig. 1
of the drawings, the feed water passes from the
pipe 16 through the trough members 33 and 34
downwardly, onto the splash plate 5§ and into
the water in the bottom of the drum. The steam
bubbles in the water entering the drum through
the groups or riser tubes 72 and 13 tend to be
separated from the water by the upper edges of
the weirs 18 and 79, as described in the operation
of the form of the invention shown in Fig, 6.
The water flows over the top edges of the weirs
18 and 19 and downwardly into the space X be-
coming mixed with the water in the bottom of

. the drum and thence passing into the space Y

40
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from opposite ends thereof from where it enters
the downcomer tubes Ti.. The steam separated
from the water rises and passes through the
steam washers as described in connection with
the operation of the form of the invention shown
in Fig. 1, then through the driers into the space
B, from where it passes into the space C through
the orifices 68 in the plate 61 to the outlet noz-
zles 15.

From the foregoing, it will be perceived that
with steam purifying apparatus embodying the
invention,; the steam and water flow in the same
general direction between the trough of the
washers, at relatively low velocities as compared
with prior types of washers, due to the fact that
the entire washer area.is available to receive
the steam therein, excepting for the area occu-
pied by the edges of the washer plates. With
the present invention, overflow pipes for drain-
ing the water from the washer are not required,
thereby simplifying the design. Moreover, com-
plete accessibility to the interior of the drum and
to the washer and drier elements is provided, so
that the washer elements may be cleaned with
a-hose to eliminate sludge deposits periodically
without the necessity for dismantling the wash-
er or any part thereof.

Although ‘the invention is disclosed as embod-
ied in a steam and water drum of a steam gen-
erator, it will be understood that it is not limited
thereto, but that it may be employed generally
in- the washing, or drying, or both, of steam or
other-vapors in other environments. Moreover,
changes may be made in the form, location, pro-'
portions and relative arrangement of the sev-
eral .parts of the apparatus.disclosed. without
departing from the principles of the invention,
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For- example, the water ehmmators 19 may be st the junction of the lower end -of the infer-
-omitted if desired. More than one row of water :mediate-leg and an outer leg thereof in the area
-eliminator, -plates ;19 mey be utilized, and ‘one included between. the -corresponding legs of the
.row, or;two.rows or more; of drier plates 54 may ‘trough member immediately helow, and means
‘he- employed. . Or the - size and -the: included '8 for supplying wash water to said supports, the
‘a.ngle between the legs of .the water- eliminator ~ -supports having: discharge outlets ‘in communi-
_ and the drier plates may:-be varied in accordance cation with the-trough. members between ad-

with changes in- operating..or: other _conditions. - jacent members.
In the event more than ene-row:of: water-elimi-- 5, Steam washing- apt)aratus comprxsmg hori-
nators 19 is used, the -second row- .of .plates may 10. zontally spaced tubular supporfs vertically-in-
have the same, or-a larger: or-smaller-included " glined, other horizontally spaced -tubular sup-,
.angle than the plates of:the first row. . Likewise, - ports vertically inclined in a direction opposn;e
-the second or ‘other rows of drier plates ‘54 may o that of the first-mentioned support, said first
‘have: s ‘Smaller or larger- included . angle: than .menhtioned and other supports being connecteg
the plates in the first-row. :In'view thereof, it .16 ‘adjacent one end thereof; rows of N-shaped:
will e understood that-the invention is-not to ‘trough . members, one row . extending between -
be. limited excepting by the scope of the ap- - -and supported. by: the first=mentioned: :support
pended claims: "~ - . : and another row. extending between: and sup-
.- What is claimed is: s ‘ ‘ - -ported by-said other supports, each fow: com- . .
1L In steam treating- apparatus compnsmg a 20 prising -a plurality .of’ horizontally- extendmg,
steam and water drumiand tubes connected with vertically spaced: members in- nested ‘relation-
“said drum. through which steam and- water are -ship with-the-edge-of one trough member: at the:
‘delivered ‘to -the drum, means for washing .the junction -of :thelowerend - of -the intermeédiate
steam delivered to the drum domprlsmg opposed leg and an: outer leg thereof in: the area ineluded
" rows of N-shaped trough members inclined to- 25 between - the'.corresponding  legs. of- the..trough
" ward each other, each row.comprising a plural- - mernber immediately below, and, means for sup-
ity of horizontally extending, vertically spaced . plying wash water o said sunports ‘the supports
members in nested relanonsmp with the-edge - having discharge outlets in communication with

the trough members between adjacent members.
.30 6. In. 'steam treating apparatus comprising a
_ " ‘steam and water drum having a steam space
corresponding legs of the tro s-anda water. space, tubes connected with said
mediately below, and means for- supplymg wash‘-, i drum through which a mixture of steam and
water to said trough members. %" ater is introduced into the steam space, means

2. Steam. washing apparatus’ comprls1n Qp_ ; -in‘the steam space for washing the steam com-
posed rows of N-shaped trough-members verfi-- prising adjacent, oppositely inclined rows of N-

of one tmugh member at t

cally inclined toward each other, each'row com- ~ Shaped trough members forming  a -chamber
prising a plurality of horizontally extending, ver- -therebetween; eac¢h row comprising a plurality
tically spaced members in nested Telationship -—of horizontally - extending, vertically spaced
with the edge of one trough member at the junc-. 40 members in nested relatlonshlp with the edge
‘tion of the lower end of the. intermediate leg ‘of one trough member at the junction of the

and an outer leg thereof in the: a,rea,'m'cluded .. lower end of the intermediate-leg and an outer

between the correspondlng legs of the trough leg thereof in the area-included between the -
member immediately below, at least one. ver- . corresponding legs of the trough member im-
tically inclined tubular member for supporting 45 mediately below, means egténding along said
each row of trough members, and means for sup-. - - ToWs at the top and the bottom thereof and be-
plying wash water to said trough members.: R tween said rows at. opposite ends thereof to pre-
3. Steam washing apparatus comprising ‘op- * vent steam from entering the chamber ‘between
positely inclined rows of N-shaped frough mem-"- said rows except between adjacent trough mem-
bers, each row comprising a plurahty of hor1- 50 bers; steam outlet means-in communication with
zontally extending, vertically spaced members ~ Said chamber, and means for supplying wash
in nested Trelationship” with the edge of'.one . water to said trough members.
trough member at the junction of the lower‘end * 7.-Th steam treating apparatus comprising a
of the intérmediaté leg and an outer leg the - steam and water drum having a steam space and
of in the ares included. bebween the correspond- 55 2. water space, tubes connected with said drum
ing legs of -the trough member immediately be-. . through which a mixture of steam and water is.
low, at least one vertically inclined tubular mem-. - introduced into the steam space, means in the
ber for supporting each row of trough members, - steam space for washing the steam comprising .
the tubular members having discharge outlets:in adjacent, oppositely inclined rows of N-shaped
communication with the trough members be- 60 trough members forming a chamber there-

tween adjacent members, and means for SUp= _: ‘between, each row comprising a plurahty of
plying wash water to said tubular members. © . horizontally extending, vertically spaced mem-

4. Steam washing apparatus comprising hori- bers in nested relationship with the edge of one
zontally spaced tubular supports vertically in- trough member at the junction of the lower end

clined, other horizontally spaced tubular sup- ‘g5 of the intermediate leg and an outer leg there-
ports adjacent. the - first-mentioned supports of in the ares included between the correspond-

and vertically inclined in a direction opposite ing legs of the trough member immediately be-
to that of the first-mentioned supports, rows of low, at - least ‘one vertically inclined tubulayr
N-shaped trough members, onhe row extending member for supporting each row of trough mem-
between and supported by the first-mentioned 70 bers, the  tubular members having discharge
support and another row ‘extending’ between. outlets in communication with the trough mem-
and supported by said -other supports, each row bers between adjacent members, means for sup-
comprising a plurality of horizontally extend-. plying wash water  to -the tubular members,
ing, vertically spaced members in nested rela- " means extending along said rows-at the top and
,tlonshlp with the edge -of one trough member 75 the bottom thereof and between said rows at
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opposite ends thereof to prevent steam from
entering the chamber between said rows except
between adjacent trough members, and steam
outlet means in communication with said
chamber.

8. In steam treating apparatus comprising a
steam and water drum having a steam space
and a water space, tubes connected with said
drum through which a mixture of steam -and
water is introduced into the steam space, a sub-
stantially horizontal feed water conduit extend-

~ ing longitudinally in said drum, means in the
ystéam space for washing the steam comprising
‘horizontally spaced tubular supports vertically
inclined, other horizontally spaced tubular sup-
ports adjacent the first-mentioned supports and
- vertically inclined in a direction opposite to that
of the first-mentioned supports, said supports
being connected to and supported by said feed
water conudit, rows of N-shaped trough mem-
bers, one row extending between and supported
by the first-mentioned support and another row
" extending between and supported by said other
supports,. each row comprising a plurality of

N
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horizontally extending, vertically spaced mem-
bers in nested relationship with the edge of
one trough member at the junction of the lower
end of the intermediate leg and an outer leg
thereof in the ares included between the cor-
responding legs ‘of the trough member imme-
diately below, and discharge means in said sup-
ports in communication with the trough mem-
bers between adjacent members.’

9. Steam  washing - apparatus comprising a
plurality of horizontally extending, N-shaped
trough members, vertically spaced in nested re-
lationship with the edge of one trough member
at the junction of the lower end of the inter-
mediate leg and an outer leg thereof in the area
included between the corresponding legs of the
trough member immediately below, and means
for separately supplying wash water to each
trough member, the flow of water into and from
the trough members being such that water flows
through each member without flowing into an-
other member. o
MARTIN FRISCH.
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