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To all whom it may concern:

Be 1t known that 1, CBARLES J. SNow, a
subject of the King of Great Britain, resid-
ing at Lansdowne, county of Delaware, State
of Pennsylvania, have invented a new and
usetul Steam-Condenser, of which the fol-
lowing 1s a specification. ' -

My invention relates to an improved steam

conaenser having. special water cooling fea-
tures.

ZT'he purpose of my invention is to pro-
vide an adjustable supplemental path for
the flow of steam in a steam condenser pref-
erably of multiple flow type having a lon-
gitudinal division wall and to cool the water
in the said condenser.

4 further purpose of my invention is to
combine with a sinuous line of flow a large
width of section of flow and a short length
of flow through the various nests and to
present water - removing surfaces at every
pomnt eof change of direction of flow of the
stear. |

A Turther purpose of my invention is to

remove the water from the steam during a’|

~sinuous, preferably duplicate, path of flow

39
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and at short intervals therein and to eollect
this water free from the line of steam flow
to prevent subsequent entrainment thereof.

A further purpose of my invention is to
free water draining from a baiflle from the
action of the steam passing between drain-
age points. | -

A turther purpose of my invention is to
make use of a preferably central longitudi-
nal aivision wall and corrugated baffles con-
nected therewith, to provide apertures there-

m at intervals corresponding to the spacing

of the corrugations or a multiple thereof and
preferably in the high parts of the corruga-
tions and to provide for the closing of these

openings to any -desired degree from the

outside.

A turther purpose of my invention is to.

make use of corrugated baffles, either longi-
tudinal or transverse or both, within a pref-
erably longitudinally centrally divided con-
denser and to make use of depressions or

gutters 1n the corrugations {o conduct the |

' condensed water, at the same time that they

protect against entraining of water by steam
passing thereover, and to reduce the exposed

. film surface of water upon the baffles by con-

centrating the water,
A further purpose of my invention is to

- divide the steam in its passage through the

nests of cooling pipes in such a way as to
equalize the rate of condensation of steam
throughout the nests by admitting some

steam 1o the lower nests which has not passed
through the usual

nests, preterably by providing a short cut
for the steam. |

A further purpose of my invention is to
take advantage of the momentum of steam

flow through a condenszsr and of the sinuous

path of direction given to the steam to sepa-
rate the water particles from the steam and
to deposit same upon baffles and surfaces ar-
ranged 1n its'line of flow and to drain the
water so removed and in such manner as to
prevent possibility of subsequent entrain-
ment. ' - |

A further purpose of my invention is to
use s portion of the condenser for water
cooling or steam condensation at will, and
In any proportion which may be desirable,

50
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channels in the upper

65
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and to withdraw the water from the botfom .

thereof, with return if desired, and to main-
tain any required height of water in said
portion. o -

A further purpose of my invention is to
provide a compartment capable of use for
water collection and cooling and to provide
means by which it may have direct air suc-
tion to more efficiently make use of it for
steam condensation, by preventing uncon-

| densable gases accumulating therein.

A further purpose of my invention is to
provide for direct drain of separately col-

lected water in a steam condenser into the

vapor and air exhaust pipe and to permit
this water to pass into the air and vapor
exhaust, or, at will, into the condenser out-
side the water collector therein, with definite:
control of the height of water maintained in
the collector, and to withdraw the coolest
water without employing any special means
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inside the condenser. I also protect against
excessive flow of water from the receiver

“into the exhaust. -

- A further purpose of my invention 1s to
vary the spacing of the tubes in proximity
to the passages through the baflles by in-

~ serting tubes therein in any desired multi-

ples of the same pitch obtaining -through-

~out the rest of the tube nest, in order to

avold throttling of steam thereby, at the

- same time preserving as great a width of

- A further purpose of my invention is to

bafile plate as possible, to obtain a desirable

- . angle of steam direction, without departure
~from normal condenser shapes, and to pro-
1O

vide more uniform velocity of ‘the steam
therethrough. 2 |

- provide for approximately the same cross

20

“section of space for steam flow throughout

its passage while distributing the tubes over

. practically the entire tube plates.

 fully set forth.
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‘structure embodying my invention.

It further consists of other novel features
of construction, all as- will be hereinafter
~For the purpose of illustrating my- inven-
tion, I have shown in the accompanying
drawings one form thereof which is at

‘present preferred by me, since the same has
“been found in practice to give satisfactory

and reliable results, although it is to be

understood that the various instrumentali-

ties of which my invention consists can be
variously arranged and organized and that
my 1Invention is not. limited to the precise
arrangement and organization of these in-

strumentalities as herein shown and de-
scribed. ' |

Figure 1 is a vertical central section of one

1s a section of Kig. 1 taken upon line z—u
thereof. Fig. 3 is a section of the structure

shown in Fig. 1 taken upon line y— there-

of. Fig. 4 is a section of the structure
shown 1 Fig. 1 taken upon line z—2 there-
of. Fig. 5 18 a skeleton sectional illustra-
tion of the structure of Fig. 1 for the pur-
pose of further explanation thereof. Fig.
6 i1s a ‘diagrammatic representation of a
structure embodying a plurality of my
longitudinal division walls and a consequent

lurality of pairs of sinuous lines of steam

OW.

- Similar numerals of reference indicate

corresponding parts in the figures.

Referring to the drawings:—For the pur-

ose of securing a high rate of efficiency

~ Irom the whole of the cooling surface with-

60

in my condenser, I utilize a high and con-

trollably uniform velocity for the steam:

throughout the various tube compartments.
Where high velocities are employed, the
condensed water particles and drops are car-
ried forward by the momentum ‘of the
steam, and where the lines of steam How are

Fig. 2

F

‘simple iIn construction yet

U9 transverse the direction of movement of the |

"-.-_L
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| water particles often approaches the hori-

zontal. To prevent these water. particles
from being carried forward across a large
number of tubes as would be the case where
the length of flow through the tube nest is

70

long, I insert one or more vertical and longi-

tudinal water removing and steam directing
surfaces within the condenser. The verti-
cal surfaces shorten the flow of the steam
In any one horizontal direction to any . de-
sired length and with the horizontal bafiles,

present water removing surfaces at every

point of change of direction.

“Where I employ the same pump for with-
drawing the air and water from the con-
denser I can appreciably increase its vacuum
producing effect by cooling down the water
of condensation before allowing same to
enter air pump. I provide a combined
water cooler and subsidiary steam condenser
in base of the condenser which is cheap and
ossesses many
valuable properties and without departing
from my gistmct and separate lines of steam
flow. It will be further seen that owing to
the effective baffling carried throughout the
condenser and the collection of water at the
cooler the last compartment will act as an

effective gas'densifier or air cooler.

The form shown of my invention, as ap-
plied to a rectangular horizontal condenser
1, may evidently be applied to a condenser
of practically any character and form.

. Inthe form illustrated I provide inlet steam
opening 2 and outlet air suction pipe 8 with
longitudinal partitions or division walls 4,
having funection both to separate the water
from the steam and to gui(ﬁe the steam and
water 1ndependently, -and which extend
nearly to the top and substantially to the
bottom of the structure illustrated. I show
also longitudinally extending baffles 5, 6, 7
and 8 longltudinally corrugated and aper-
tured at opposite sides with respect to the
division plate, baffles 5 and 8 being aper-
tured at 9 and 10 respectively, whereas the
baflles 6 and.7 are apertured at 11 and 12
and guttered at 13, 14. All of these baffles

‘are preferably longitudinally corrugated

and are sloped toward the center plate and
provided with gutters 15 at the ends as best
llustrated in Figs. 2 and 4 for the with-

drawal of water which accumulates within
I provide also other

the corrugations.
baflles. 16 and 17 also of corrugated form
but preferably corrugated transversely, and
also sloped toward the center plate 4. With-

1in these baffles 16 and 17 I provide apertures

18, 19, preferably on the outer sides of the
same, so that steam passing within the inlet
may flow directly. down to and through these

| openings, again across to and throngh the

openings 9 and 10 respectively and again

across to and through the openings 11 and

12, resulting in a serpentine movement of
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the steam through the compsrtments be- | and T may use these compartments almost
tween these baffles and each other and be- | solely as air coolers without departing from
tween them and the center plate and casing | my separate and distinct lines of steam flow

of the condenser. | o whereby no surface is left inactive as it is in

5 in order to avoid frictional losses due | direct line of steam flow toward final out- 70

to excessive relative steam velocities through | lets, | ' - -

the tubes in any part of my condenser re- | - I have shown conventional olands 34 to
sutting usually in impaired vacuum, I make | provide for the passage of the operating
provisions for a part of the steam to take a | rods through the casing of the condenser

10 short cut, as it were, down through the com- | without allowing leakage therethrough. 75
" partments 20 and 21 without engaging the | I have provided other cooling pipes 35

samne number of or the same cooling tubes | within the various spaces and compartments
36, so that this quantity of steam shall be | as seen in the illustrations and have placed
- 2aded with comparatively slight cooling to | these pipes preferably at a greater distance

15 the quantity of steam which would otherwise |-apart, upon approach to and departure from go
be delivered from compartments 20 and 21 | the openings within the bafiles or between
to compartments 22 and 23. | them and the casing thus obtaining a con-

While 1 could take care of steam through | siderable advantage, for, by spacing the
compartments 22 and 23 into compartments | tubes in the manner described, I obtain a

20 24 and 25 in much the same manner I prefer | flow of steam which is approximately at gs
in the present instance to take care of it in | right angles to central division plate at the
the manner indicated by making the com- | same time employing; as effectively as pos-
partments 24 and-25 smaller than any of | sible, the available tube space 1n' the con-

~ the other compartments and using the addi- | denser and without departing from the con-

25 tional space represented by what would | ventional construction of the walls of the 9¢

otherwise lie within these compartments for | condenser. Tt will be further seen that by

1 pair of water cooling compartments 26 | this arrangement, in conjunction with the

and 27 which can be made use of for steam | controllable steam inlet at center of con-

condensing purposes: if desired as herein- | denser, tubes 85 can be either withdrawn or .

atter more fully set forth. =~ inserted even after the condenser is con- 95

1 accomplish the short cuts of the steam | structed thus obtaining some latitude for

through compartments 20 and 21 preferably | the desion of the condenser. T
by providing apertures 29 in the ends of the Another important result obtained by the
corrugations of the baffles, cutting them | adjustable supplementary steam port is that

i preferably in the upper or higher parts of | the various nests of tubes may be equally 100

the corrugations so that steam can pass | divided, thus preserving a uniform velocity
arough without interfering with the drain- | in the tubes for the circulating water and

veg of water in the lower parts of the cor- | yet obtain a uniform velocity for the steam

- rugztions as at 30, and its draining down | through between the tubes. The tubes in

40 wail 4 and over perforated plate 46 for fur- | the lower compartments will thus more 105

pher distribution thereby. I prefer to make | nearly approximate in efficiency those in’

tiiese openmings 29 adjustable so that this fea- | the upper nests. S
tare can be used with -diseretion according 1 provide for the circulation of the water
to the action of the condenser under the par- | within these pipes by means of end COLIL-

46 treular duty required of it, and T close these | partments, comprising, in the illustration 110
openings to any desired degree by means of | shown, the inlet compartment 38, the receiv-
corruguted closures 31 which rest upon the | ing and discharoe compartment 39 at the

‘corrugated baflles and act as valves therefor, | opposite end of the condenser, corresponding
being operated by means of threaded rods | receiving and discharge compartments 40

o0 32 and nuts 33 maintained in operative re- | and 41, alternately placed at different ends 115
wtion therewith by any suitable means. | of the condenser, and outlet compartment
Hvidently other means could be provided 42, so that there shall be a continuous flow
for operation of these, and other ferms of | of water back and forward within the vari-

~ valve might be made use of, depending in a | ous pipes. ' | - | *

35 measure upon ‘the shape and character of The partition wall 4 i§ preferably pro- 120

- bafile and condenser ‘selected. It is also | vided with apertures 48 to insure the periect
equally evident that the same operating | equalization of pressukes and temperatures
means might be made to move both of these | between the two sides of ‘my condenser as
valves. - - | divided by the said partition wall. -

80 Tt will be noted that by operating the cor- | - In the bottom of my condenser I prefer- 125

rugated closures 31 I can control the propor- | ably form longitudinal partitions 44 and 45

tion of steam to uncondensable gases or air | with a'suitably perforated distributing plate-

present in compartments 24 and 25, thus | 46 thereover and with temperature equaliza-
enabling the condenser 'to be workgd to the | tion passages 43 in the central wall thereof.,

best 'advintage under varying conditions; | The compartment thus formed is flled with 120

i' . |."|.
g W
ria.,
Fl I_“.’i

3
[1
-
1

TN,
UL



<

056,211

- tubes 36 and can be used almost solély for | 3, but which evidently may be iﬁdependé}l'i;ly_ ‘

‘the purpose of condensing steam or, in view

of the fact that the perforated plate 46 dis-
tributes the water supplied by gutters 13 and

14 over said tubes, giving a partial cooling

effect on the water, this compartment may

- be used solely for the purpose of cooling

the condensed steam water before allowing

- same to enter the air. pump suction pipe.

10,

This feature is of extreme value ~where
this type of condenser is used on shipboard
for, where the engine or turbine is running

“at less than normal load, or, where the sea

15

- 20,

temperature is low, the cooler would not be

necessary to assist the air pump in main-
taining the desired vacuum by cooling the
condensed steam water and thus the air dealt
with by the air pump. In this case the
cooler should be emptied by the by-pass cock
and the valve connecting cooler to suction
pipe should be opened; thus no dead weight

- of water need be carried in cooler unneces-

" tion to the same degree of effictency for

25

sarily and the tubes will then come into ac-

condensing gieam as obtains throughout the

" remainder of the-condenser, as it will be

~ noted that I provide for direct discharge to
the main suction pipe for the uncondensable

30

-~ cooler is placed in a position least affected by |

gases, . |
Very little movement of water 1s caused
in the cooler by the rolling of the ship as the

this motion, namely, in my preferred form,

"in the horizontal center of the condencer,

35

40

and always in a part only of the width of
my condenser, whereas in coolers extending
over the whole of the bottom of the con-
denser this objectionable feature is consider-
ably accentuated. . | o

en the number of horizontal planes of
baffles used is even, as contrasted with the
odd number shown in Fig. 1, the lines of

 steam flow naturally converge toward the

45

50

center of the bottom of the condenser with
the result that the air cooling chamber nat-
urally belongs there with a water cooling
compartment on each- side of 1t. This re-

sults from the sinuosity of the travel of the

steam and the fact that it is removed from
the condenser at a different point 1n this
sinuous line. - | -

Owing to the low specific gravity of the
hot condensed steam water dropping into

. cooler when the cooler is flooded the hottest

55

water will always be at the top and the cold-

-est water will always be at the bottom. As

60

the water is withdrawn from the bottom no
special means are necessary to ‘1nsure that
the water at its lowest temperature in the
cooler is passed to air pump. In order to

- make use of this preferably central and lon-
* gitudinal compartment for both purposes, 1

656

provide for direct drainage of this compart-
ment . through apertures 47 into pipe 43
which empties into the alr pump suction pipe

—

umped, at the same time making provision

or shutting off this drainage opening by
means of valve 49, and making provision
also for gradual drainage by means of a by-
path or by-pass 50 controlled by cock 51, so
that when this valve and by-pass are closed
the water cannot pass into the air pump suc-
tion 3 but must back up through pipe 52
into valve casing 53 where the Vﬂﬁfe 54, open
at the top, determines by the position of this
top the height to which the water can accu-
mulate in the compartments 26 and 27 be-
fore the water shall flow through the pipe
52, valve casing 53, valve 54 and inlet 55,
admitting the cold water into the compart-
ment 24 and outlet 71 and thence to the main
air suction pipe 3. 3 o

I arrange for operation of the valve 54
without leakage by any suitable means as
by rod 56 which is protected by any suitable

gland or packing 57 and which 1s operated

by means of wheel cr lever 58.

In the illustration of Fig. 5 I have shown

the limits of the several spaces by dotted
lines; thus the lines 59 and 60 divide off the
space filled with uniformly distributed tubes
from the space in proximity to the opening
in the baflles, where the tubes are to be sepa-
rated or divided into any desired multiples
of the same pitch. Again the lines 61 and
62 divide off the receiving space below the
upper baffles, indicating where the tubes are
to be spaced more freely. Again the dotted
lines 63 and 64 divide off the delivery space
above second bafiles, and the lines 65 an1 GG
indicate the recelving spaces in proximity to
the passages between these baflles, where the
tubes are to be placed at greater distance

70

70"

8¢

0

04

1CG

from each other than throughout the rest of ;4;

the space. Lines 67, 68,69 and 70 likewise 1n-

dicate the limits of the delivery and receiving

spaces in proximity to the passages through

the lowest baffles, where the water tubes are

to be spaced at greater distance than n the
rest of the compartments within which these
lines lie. |

- In Fig. 6 I have illustrated diagram-
matically an outer casing of the same gen-

eral type as that illustrated in Fig. 1 but -

with a plurality of longitudinal division

walls 4/, 4”/, providing for a plurality, in
this case two pairs of transverse sinuous lines,

of steam flow and with a corresponding num-
ber of outlets at 3’ corresponding to the
number of pairs of lines. I have considered
further illustration of other combinations
t~ produce a greater number of pairs of lines
of flow to be unnecessary as this further con-
struction will be perfectly obvious to those
skilled in the art.

It will be evident that the water drops,

down the. central wall 4 from the baflles 16
and 17 in a number of distinct streams cor-
responding to the number of the depres-

110
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10 13 and 14 and thus distributed over

15
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sions ‘or corrugations in the baffles, and is

then distributed over the tubes 36 in cooler

by the perforated plate. Also the water
from baflles 5 and 8 flows into end duets 15
which form supports for the baffles 5 and 8,
and thence through openings 37 in ducts 15
to the ducts immediately underneath and
‘which also form supports for the baffles 6
and 7; this water 1s then collected by gutters
per-
forated plate 46. .
pletely drawn from this compartment and
fed 1nto the air suction pipe as fast as
formed, 1f desired, simply by opening the
valve 49. In this case the tubes within the
two compartments formed in the center at
the bottom of the condenser would act as air
and steam cooling and condensing tubes and

~air and vapor would also be drawn off

through the pipe 48. When it is desired to
start this condition of affairs with the com-

partments 26 and 27 filled with water the

by-pass should be opened and the water
allowed to flow out gradually so as net to
flood the vacuum pump and the valve is

opened after the withdrawal of this water

by these means. R
. When 1t is desired to use the tompart-
ments 26 and 27 as water cooling compart-
ments the valve 49 is closed and the water is
allowed to bank up through pipe 52 into the
valve 53, finding its way through passage
55 1nto the lower side compartments whence
1t 1s drawn through apertures, 71, into bowl
(3 and thence, along with the air and vapor,
out through pipe 3. The height of water
maintained in this central compartment will
evidently be that of the top of the valve 54.
Kvidently the variation of the height of
water 1n this central compartment will re-
sult 1n a variation in the number of pipes

- used for water cooling and in a consequent

45

o0

00

60

60

reverse variation in the number of pipes
used for steamn condensation. B

It will be evident that a range of tempera-
tures can be obtained for the condensed
steam water from the limit of that of the
vacuum temperature to within a few de-
grees of that of the injection water at inlet
to condenser. '

- A portion of the benefit of my invention,
and particularly of that part thereof relat-
ing to the water cooling compartment in the
lower part of the condenser, can be attained
even where the use intended requires a con-
denser of such special form as to be most
desirably made without baffles.

Having thus described my invention,
what claim as new and desire to secure by
‘Letters Patent, 1s:— | -

1. In a device of the character stated,
outer walls, a longitudinal -division wall
extending throughout a considerable part of
the height of the condenser, corrugated
bafile plates supported upon the outer walls

The water can be com-

denser.

anrd division wall and ccoling wpipes be-
tween the baflies. - | |

v. In a device of the character stated, an
outer casing, a longitudinal division wall,
corrugated baflles between the casing and
division wall, supports for said baflles form-
g’ a duct at each end of said casing, and

70

common to all said corrugations and cooling

pipes between the baffles.

3. In a device of the character stated, an
outer casing, a water cooling compartment
in the bottom of the casing, cooling pipes
therein, an air cooling compartment also in
the bottom of the casing, controlled means
for withdrawing the cooled water from the
bottom of said water cooling compartment,
and directing it into the alr ccoling com-
partment. o , -

4. In a device of the character stated, an
outer casing, a glumiity of balflle walls
forming a longitudinal compartment in the
bottom of the condenser, connections for

withdrawing water from said compartment, -

a vaive 1n said connections, and an avxiliary
connection outside of said compartment for
directing the coldest water from said com-
partment back mto the condenser when the
valve is closed, . '

5. In a device of the character stated, an
outer casing, a plurality of converging baf-
fles therein directing water toward the center

785

89

85

80

95

thereof, a plurality of longitudinal walls .

forming a central longitudinal compartment
therein provided with an opening at the bot-
tom, means for withdrawing water, a con-
nection outside of said compartment for di-

‘recting water from said compartment back

into the condenser and means for adjusting
the height at whick water in ¢ \id compart-
ment will be maintained and beyond which
the coldest water will flow into the con-

6. In a device of the character stated, an
outer casing, a longitudinal partition wall
therein, a plurality of baflles on each side of
the partition wali having openings directing
the steam into sinuous .movement therein,

and means for controllably allowing steam

to pass through one of the baffles-at a second
pomnt to vary the movement of part of the
steam from said sinuous direction.

7. In a device of the character stated, an
outer casing, a longitudinal division wall, a
plurality of baffles on each side of said di-
visipn wall, the baffles first engaged by the
steam being corrugated to form transverse

ribs and gutters, means for supporting the.

baffles and cooling pipes between the bafiles.

8. In a device of the character stated, an
outer casing, longitudinal division wall, and
a pluraiity of corrugated buffles upon each
side thereof, baffles upon the same side of the

division wall differing in direction of corru-
gation. |

9. In a device of the character stated,, an

100

105

120

125

130



S

outer casin ha,vmg top inlet and bottom air |
suction outlet openings, a longitudinal di-

. vision wall therein, top corrugated baffles

16

sloped toward the division wall, apertured

in proximity to the outer.casing and -in’

roximity to the central division wall, means
or adjusting the opening in proximity to

the division wall at will, and a second baffle

at each side sloped toward the division wall
and apertured in proximity to said division
10. In a device of the character stated, an

outer casing having top inlet and bottom air

. suction outlet openings, a longitudinal divi-

15

sion wall therein, top corrugated batfiles

sloped toward the division wall, apertured

20

. the
‘the central division wall, and a second bafile
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outer casing, walls formin

40

- connecting with the condenser outside of the

In proximity to the outer casing and at the

top of the corrugations in proximity to the
central division wall, a plate matching the

corrugations of the baffle, means for moving
plate over the apertures in proximity to

on each side sioped toward the division wall

‘and apertured in proximity to said division

wall. , | -

11. In a device of the character stated, an
outer casing having top inlet and bottom
alr suction outlet openings, a longitudinal

~division wall therein, top corrugated bafiles,

sloped toward the division wall, apertured
1in proximity to the central division wall, a

‘corrugated plate fitting the corrugations of

the bafille, a rod in operative conmection there-
with, a gland sealing the passage of the rod

through the outer casing, and a baffle on each

side sloped toward the division wall and
apertured in proximity to it. L

12. In a device of the character stated, an
a compartment
near the bottom thereof, baffles sloped to-
ward the center and draining water into said
compartment, an air suction discharge pipe

compartment, a pipe connecting with the

compartment and feeding into the air suc-

tion discharge, a valve in said pipe and

- means between said valve and sald compart-
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ment, for receiving the water from said pipe
and discharging it into the condenser outside
of the compartment. ' |

13. In a device of the character stated, an
outer casing, walls forming a compartment
near the bottom thereof, baflles sloped to-
ward the center and draining water into

sald compartment, an alr suction discharge
pipe connecting with the condenser outside.

of the compartment, a pipe connecting with

the compartmet and feeding into the air

suction discharge, a valve in-said pipe be-
tween - sald discharge and said compart-
ment, and a valve controlling the height at
which the coldest water in the compartment
will flow into the condenser. '

14. In a device of the character stated, an

outer casing, walls forming a compartment |

W

956,311

near- the bottom fheréof baffles slbped to-

‘ward the center and draining water into

sald compartment, an air suction discharge
pipe connecting with the condenser outside
of the compartment, a pipe connecting with
the compartment and feeding into the air
suction discharge, a valve in said pipe be-

70

tween sald discharge and said compartment,

a recerver for the water from sald secon
pipe apertured to connect with the condenser
outside of the compartment a valve in said

receiver open at its top, and means for mov-
ing the valve vertically to vary the point at

which overflow from said compartment shall
| take place into the condenser when the first

valve 1s closed.

15. In a device of the character stated, an
outer casing, walls therein forming a com-
partment in the lower part of the condenser,

~converging baflles in said condenser draining

into said compartment, alr suction exhaust
connection from the condenser, water drain-
Ing connection from the compartment into
sald suction, a valve in said connection, and
a by-pass to said valve providing controlled

~drainage tor said compartment.

16. In a device of the character stated, an
outer casing, an interior longitudinal wall
therein forming with the outer casing a
compartment 1n the lower part of said cas-
g, sald compartment communicating at its
top with the condensing chamber and hav-
ing water cooling pipes therein, a plurality
of baflles in said casing draining toward said

comnpartment, and a gas densifying com-

partment by the side of said first named
compartment. - -

17, In a device of the character stated, an
outer casing, longitudinally extending cor-
rugated baflies upon each side of the middle
thereof converging toward the center and

apertured to provide a sinuous line of fluid.

flow, in combination with a compartment
receiving the ‘water from said baflles, and
means for directing the water from said
compartment into the main air suction pipe
or condenser, at will.

18. In a device of the character stated, an
outer casinﬁz, longitudinally extending cor-
rugated bafiles upon each side of the middle
thereof converging toward the center and
apertured to provide a sinuous line of fluid
flow, 1n combination with a compartment re-
ceiving the water from -said baffles, means
for directing the water from said companrt-

‘ment ito the main air suction pipe or con-

denser at will, and means for maintaining
the height of water within said compart-
ment at any desired pomnt by providing a
static head of water outside of said com-
partment, to balance the water inside of

“said compartments.

'19. In a device of the character stated, an
outer casing, a compartment near the bottom

therein, discharging at the bottom. thereof, 2
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means for draining water into said compart-

ment, cooling tubes in said condenser, and

in sald compsartment, air suction exhaust at
the bettom of the condenser, a connection
for draining the water from the compart-
ment into said alr suction discharge, and a
valve in said connection.

20. In a device of the character stated, an

outer casing, a compartment therein near the.

bottom extending the length of the con-
denser and a part of the width of the con-
denser and discharging at its bottom, means
for concentrating the drainage of the water
into said compartment, cooling devices in
said condenser, and in said compartment,
alr suction exhaust for the condenser, a con-
nection from said compartment into said air
suctron discharge a valve in said connection
and a by-path around said valve.

21, In a device of the character stated, an
outer casing, a compartment near the bot-

tom of said casing, cooling devices in said

casing and in said compartment, means for
controliing the height of water in said com-
partinent by withdrawal from the bottom
to use all or any part of said devices for
water cooling or steam condensation at will
and additional means for withdrawing air
and water from the bottom of said compart-
ment when the first stated means is not op-
erated. |

22.'In ‘a device of the character stated,
an outer casing, a compartment therein ap-
proximately at the bottom thereof, cooling
devices 1n said compartment means for di-
recting water of condensation into said com-
partment, means for controlling the height

~of sald water in said compartment and
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means for withdrawing the coolest water
from said compartment independently of
the height of water therein. |

23. In a device of the character stated,
an outer casing, a compartment therein ap-
proximately at the bottom thereof, cooling
devices 1n said casing and in said compart-

ment; means for directing water of condens-

ation 1nto said compartment, means for
withdrawing the coolest water from said
compartment independently of the height of
water theremn and means for maintaining
the water at any desired height in said comn-
partment, making use of the submerged por-
tion thereof for water cooling and any por-
tion thereof not submerged for steam con-

densation,

24. In a device of the character stated,
an outer casing, apertured baffles therein
providing a sinuous line of steam flow, a
piuraiity of uniformly spaced cooling de-
vices within the path of flow of the steam,
and a plurality of cooling devices in prox-

imity to the apertures of the baffles and

spaced at a greater distance than the first
named water cooling devices,
25. In a device of the character stated, a

¥

it at an intermediate
verse sinuous flow.

4

- water cooling compartment having cooling

pipes thevein, a gas cooling compartment by
its side in the bottom of the condenser, and
cooling pipes in the gas cooling compart-
ment. | - 1

26. In a device of the character stated,
two gas cooling compartments having cool-
Ing pipés therein and a water cooling com-
partment between the gas cooling compart-

‘ments and also having cooling pipes therein,
the -water and gas cooling compartments

having different cutlets. .

oy .8 * , ) ;

27. in a device of the character stated, a
plurality of baflles apertured to provide a
transverse sinuous line of steam flow, means
for admitting the steam thereto, and means
for admittine a portion of the steam to join

. Hig ¢ PUL UL | ).
the sinuous path of steam flow at an inter-
medlate point. - __

28. In a device of the character stated, a

plurality of apertured baflles providing a

transverse sinuous path of steam flow, means
for admitting steam to the beginning of said
path, meang for admitting steam at an in-
termediate pomt 1n said path and cooling
pipes placed within the sinuous line of
steam flow, ' |

29. In a device of the character stated,
sicle limiting surfaces, a plurality of baflles

“thercbetween reversely apertired to provide

a sinuous transverse path of steam flow,

cooling pipes between the baflles and spaced
from the Iimiting surfaces, means for admit-

ting steam at the beginning of, the sinuous
hne of flow, and means for passing steam

through one or more of the haflles and the

free space adjacent a side surface admitting

30. In a device of the character stated,
hmiting surfaces, a plurality of baflles pro-
viding a sinuous transverse line of steam
flow, and controllable means for admitting
a portion of the steam through one of the

‘batles otitside of the sinuous line of flow.

31. In a device of the character stated,
limiting surfaces, a plurality of baflles there-
1n apertured to provide a sinuous transverse
line.of steam flow, cooling pipes between the
baffles and spaced from the surfaces to allow
an open space therebetween, and means for
controllably admitting steam to the open
space through a baflle without passing
through the apertures which provide the
transverse sinuous line of flow.

- 32. In a device of the character stated, a
plurality of reversely apertured baffles pro-

viding a sinuous line of steam flow, cooling

point 1n the trans-
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pipes in nests between the baffies, means for

admitting steam to and causing it to pass
across the pipes ol successive nests, and

‘means for causing a pertion of the steam to

reach one of the later nests in the progress
of the .steam without passing. across the
pipes of ihe next earlier nest.
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33. In a device of the ch_a,r.laotell stated, an

outer casing and a plurality of batlles therein
with means for providing two paths of
steam flow one of which is transverse and

Lsmuous and both of which are combmed in

the sinuous path of fiow.

34. In a condenser, limiting surfaces a

- baffle between, apertured in proximity to

10
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opposite edges thereof, the apertures being

of different sizes, and means for varying the
effective size of the smaller of the apertures.

35. In a device of the character stated,
outer walls, a longitudinal compar tment
near the bottom of the condenser, cooling
means therein, means for directing water
of condensation into said compartment and
means for varying the height of water in

sald compartment by withdrawing water
from the bottom to vary the number of

tubes submerged and reversely to vary the

‘number of tubes allowable for steam con-

densation. |
36, In a condenser, an -outer casing, a

- plurality of bafiles at  different heights

25

therein, air cooling compartments upon op-

D()Slte S‘ldBS of the condenser, a water ¢o0l-

- 1ng. compartment between the air cooling

g0
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greater distance than the first named coolin
devices 1n combination with a controllable

compartments, and means for withdrawing
the water of condensation from the water
cooling compartment.

37. In a device of the character stated,
an outer casing, apertured baflles therein

~providing a sinuous line of steam flow, a
plurality - of uniformly spaced cooling de--

vices within the path-of flow of the Steqm ;)

plurality of cooling devices in dprommlty
the apertures of the baflles and spaced at a

steamn port varying movement of steam

through a baffle to depart from the sinuous
path. -

- 38. Ina dewce, of the ch&ra,cter stated, an

through one of the .baffles at a secon

956,211

outer. casing, baflles having alternate open-
ings directing the steam into sinuous move-
ment therein, and a plurality of valved
openings fm allowing the steam to aiss
O-
cality in a number of distinct streams to
vary the movement of part of the steam
from sald sinuous direction.

39. In a device of the character stated
outer walls, a water compartment the1e1n
and means including. a connectlon between
the bottom of the compartment and the re-

mainder of the condenser located partly out-
side of the compartment walls, for balancing
and regulating the height: of the water in

the compartment by a contl olled static head.

40. I a device of the character stated, an
outer casing, a water cooling compar tment
in the bottom thereof, baflles draining into
sauld compartment, a connection between the
bottom of the (_,ompa,rtment and the rest of
the condensu outside of the condenser, for
directing ‘cooled water back into the con-
duns.er fmd means for withdrawing air and
water from the bottom of said compartment
and from the remainder of the cendenser
through the bottom thereof.

41. In a device of the character stated, an
outer casing, a water cooling wmpmtment
in the bottom thereof, baflles draining into
sald compartment, a connection between the

‘bottom of the compa,rtment and the rest

of the condenser outside of the condenser
for directing the cooled water back 1nto

| the condenser when using the water cooling

compartment for that purpose, and addi-
tional- means for withdrawing air and un-

g i cooled water from said compaltment when

1t 1s not used for water cooling.

CHARLIES J. SNOW
\?Vltnesses :

- W. T. Jackson,
C. D. McVar.
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