1907.

- PATENTED MAR. 5,
SCHWARTZ

STEAM CONDENRSER

APPLICATION FILED AUG, 28,

No. 846,379.

D.

AMBROSE & T.

C

4 SHEETR—SHEET 1

1905,

pr=-— 1

N

Doatete el st

e e O e 20000

S e B o OIS I0D ST
= e S s L2 005

R R e o e e S e ous
OS2 PP I I DT IS IS I IO TSI

S S e e e oS50

e N e G et e e o e e e e e s e e o s st
T e s e s o a e e s e s e as ey,

e e s e ey s e s A s e e s

¥ o S3050o0%S 535935 29
NSeteivaortes: 22t A 5 e OOy OeICSOSE oS
teSelrsatiles: D e eSS O S STy

et eI teete s e e e e e TRt a s e At A

@ -UkarZeSV,A.erme
4 Frark 1.Sehwar?z,

e eoseTesa e Tene eI

THE NORRIS PETERS CO.. WASHINCTON, D, €.



No. 846,379. ‘ - PATENTED MAR. 5, 1907.
C. AMBROSE & F. D. SCHWARTZ, -
STEAM CONDENSER,

APPLICATION FILED AUG, 28, 1905,

4¢ SHEETS—SHEET 2.

8

22
O

5 0 0 o N
N /o Q K
/" 2 27z
~— N o ;} N N X | -T
N 7
—— | I X
3 = L I S
IS = .
T
#W* 3 3
' o)
- % N
¥ t@ Sl J‘# _
S : i
_ i R !
i | '
U
3 R ,
‘ I ® _ =\ In Yors- ' A
RE ' A — venlors, )
= =— Uggg’m ; =T ] 3’
= nd S {- ~
——  Frankd.
; — &ﬁwqriz :

o3




1907.

No. 846,379.

PATENTED MAR. 5

C. AMBROSE & F. D. SCHWARTZ.

STEAM CONDENSER.
APPLICATION FILED ATUG. 28, 1906.

4 SHEETS—SHEET 3.

N
@
0.0 0 O O o
| o008
el Q00
000
° 000
o lelolelole
08 00t
e @@%‘.
le]elele
X Pl 099 |
(@Jelelo.
o DOV
N W@@
o Q
. @@m
af _@@@
lel e
ol [ @O0
, ._@@ i
OO0 |
. e Q0
oo |
00 0 00 am@ i

000 000 |3
YO0 QO 9000
Q00 Q00
000010000
909 900
beleleleliileTelotale
000 0090
Q0000000 a
000 009
sYedogetayileYelelele
090 000
KoYeYeYolellieXoleTole
| [0©© 000
[©000ao 000
_g@m@ 000
% %@% mmm
liieJelelele: oo lote)
000 000
Hpoo0g ipooo
R~

. 26

ITnventers;
Cherles Ancbrose

ared
kL. Schwartz,

(slole]
(o)

C

Q
©
O
9]
O.
jole}

CO0000
c ©

000000

A Fran

© 6 0O

© 0000000
W 00000000

. :

Nebiesses:

THE NORRIS PETERS €O., WASHINGTON, D. C.




~No. 846,379. PATENTED MAR. 5, 1907.

C. AMBROSE & F. D. SCHWARTZ.

STEAM CONDENSER.
APPLICATION FILED AUG, 88, 1905,

3 il
N . 4 ﬂ E‘l[’-h

4 SEEETS—SHEET 4.

i
E=__ |

WANMNN RN Ly Neyrarrere
e A it

== At
o
st W=
= i
S

 Zg

i e

Ihz@n'tor,s'
— Clarles AmErose ~— =——
Witpesses, 2 S Trant 2 Sc/twari‘zzj y y '
T /- Gosstie., = St ]
' 7 o Azt
. wa




(13

10

5

20

25

30

35

40

ES
o

50

UNITED STATES

CHARLES AMBROSE AND FRANK D.

PATENT OFFICHE.

SCHWARTZ, OF CHICAGO, ILLINOIS.

STEAM-CONDENSER.

No. 846,379.

Specitication of Letters Patent.

Pavented March 5, 1907.

Apnlication filed August 28,1905, Serial No. 276,118,

To all whom it may conceri:

Be it known that we, CHARLES AMBROSE
and Frank D. ScEwARTz, citizens of the
United States, residing at Chicago, Cook
county, Illinois, have invented a certain new,
useful, and Improved Steam-Condenser, of
which the following is a full, clear, and ex-
act description, such as will enable others
skilled in the .art to which it appertains to
make and use the same.

Our invention relates to improvements in
steam-condensers, and has special reference
to improvements in condensers of that class
properly described as ‘“air-cooled” con-
densers, wherein air is used as the cooling
medium.

The object of our invention is to provide
apparatus that shall be adapted to and shall
enable the substitution of air for water in the
condensation of steam in power plants.

There are in this country many arid and
semi-arid Tegions in which the scarcity of
water compels the use of simple direct-ex-
haust engines because of the excessive cost
of the water required for the operation of
water-cooled condensers in connection with
compound and turbine engines. This fact,
coupled with the smaller cost of moving an
adequate volume of air, has led us to provide
apparatus wherein confined bodies of steam
may be condensed by exposure to rapidly-
moving currents of air.

We are aware that others have undertaken
the solution of the same problem; but within
our information and knowledge the results
secured have not been wholly satisfactory as
to the vacuum maintained, and in every case
the apparatus has been objectionable be-
cause of its great size in proportion to water-
cooled condensers of the same capacity.

The special objects of our invention are to
provide an air-cooled steam-condenser that
shall be as or more efficient than water-cooled
condensers of the same approximate size and
capacity; that shall be little, if any, larger
than a water-cooled condenser of equal ca-
pacity; that shall use the supplied air in the
most effective and economical manner possi-
ble; that shall be of less cost than water-
cooled condensers of the same capacity; that
may be operated with less attendant ex-
pense than such water-cooled condensers;

. that shall enable the maintenance of a high

vacuum, and which shall be of such construe-

tion and arrangement of parts that its oper-
ation may be nicely and accurately regu-
lated and controlled in response to atmos-
pheric changes and variations in the load or
work to be performed.

Other objects of our invention will appear
hereinafter.

Having in view these general and special
objects, our invention consists, broadly,in an
air-cooled steam-condenser having as its prin-
cipal members a large drum or casing, means
for creating a rapid flow of air therethrough,
suitable flue-sheets at the ends of said drum,
a large number of steam tubes extending
through the drum and having their ends held
in said flue - sheets, partial partitions ar-
ranged in said drum and providing therein a
plurality of longitudinally-extending com-
municating air-ducts whereby the air admit-
ted to the drum is caused to move longitu-
dinally upon and about said steam tubes or
flues to effectively cool the same, and steam
admission and exhaust heads connected with
said flue-sheets and in communication
through said tubes or flues, whereby steam
admitted to said tubes is quickly deprived of
its heat and the temperature of the water of
condensation is lowered to such point as to
insure the maintenance of a high vacuum;
and, further, our invention consists in an
air-cooled steam-condenser characterized as
above which is so constructed that the steam-
tubes in different parts of the condenser may
be subjected to different treatments for the
purpose of equalizing the work performed in
the different tubes and also the temperature
of said tubes, it being desirable that the tube
temperature, and.hence the expansion and
contraction of the tubes, shall be uniform
throughout; and, further, our invention con-
sists in various details of construction and in
combinations of parts, all as hereinafter de-
seribed, and particularly pointed out in the
claims.

The invention will be more readily under-
stood by reference to the accompanying
drawings, forming a part of this specification,
In which—

Tigure 1is a side elevation of an air-cooled
steam-condenser embodying our invention.
Fig. 2 is a plan view thereof. Fig. 3is a ver-
tical section on the line 3% 3% of Fig. 2. Fig.
4 is an enlarged transverse vertical section on
the line 47 4 of Fig. 3. Fig. 5 is a similar
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sectional view on the line 5% 57 of Fig. 3.
Figs. 6 and 7 are enlarged sectional details
showing the members which extend threugh
the sides of the air drum or casing and
whereby the internal division-plates or par-
titions may be moved to regulate the opera-
tion of the condenser. Fig. 8 is an enlarged

sectional detail on the line 8" 8" of Fig. 2. |

Fig. 91s a similar enlarged section on the line
9v 9v of Fig. 2. Fig. 10 is a plan view of a
modified form of cur machine, and Fig. 11 is
a vertical longitudinal section thereof on the
Jine 11% 11V of Fig. 10. ’

The principle of cur nvention and the
essential structural features of the apparatus
are such that they admit of embodiment in
apparabus or machines of different forms, and
it 1s not our intention to confine our inven-
tion to the specifie structures herein shown
and described. By way of examyple, it may
be here stated that our invention may be
carried out with either a suction or a blast
fan asa means formoving air through the con-
denser; yet the structures in the two cases are
quite different. We have chosen to present
in this application the broad aspects of our
mvention, tegether with a specific structure
thatincludes a suction-fan, and have reserved
for another application of even date here-
with a somewhat different siructure specially
adapted to and including a pressure or blast
fan.

Referring to the drawings, 2 represents the
air-drum of our condenser. The ends of this
drum are closed by two {lue-sheets 3 and 4.
The flue-sheets support a large number of
steam-tubes 5, preferably arranged in groups
one above the other, so that longitudinal
horizontal spaces 6 are left between the
groups of tubes. We prefer that the casing
and the contained tubes shall form a substan-
tially rectangular body; but it is within the
scope of our invention to alter this shape in
the several cross-sections of the machine, and
our invention also includes an arrangement
of the several groups of tubes in separate
suitably-connected casings or drums. The
bottom of the drum contains a narrow en-
trance-opening 7, and the top is provided
with a narrow exit-opening 8. To the latter
we connect an exhaust-fan 9, 10 being the
exhaust trunk or pipe leading from the top
of the drum to the central side opening of
said fan. It should be here noted that any
convenient means other than the fan may be
employed for creating the necessary move-
ment of air through the air-drum. To pre-
vent the direct passage of the air from the
entrance-opening 7 to the exit 8 and to secure
the maximum eflect and benefit of and from
the cool air upon the steam-tubes, we divide
the drum into a plurality of air-passages 11.
This we do by means of the longitudinal hori-
zontal partitions 12, arranged in the spaces 6
and parallel with the steam-tubes 5. The
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partitions 12 ave staggered or alternated,
each extending from a flue-sheet 3 or 4 to a
point near the opposite flue-sheet, thereby
providing a tortuous longitudinal air-pas-
sage between the air entrance and exit open-
ings 7 and 8 of the drum. The partitions 12
extend from side to side of the drum, and
each is preferably made in two parts 12 12/,
the latter being movable. The movable
portion or extension of the partition slides in
suitable ways formed by the angle-bars 127
on the sides of the drum, and, further,
is provided with operating-handles 13, which
project through horizontal slots 14 m the
sides of the casing or drum.

It will be seen that the movement of the
partition part 12" either enlarges or restricts
the opening 11’ between the free edge there-
of and the opposite or adjacent flue-sheet.
The position of the handle 13 in the slot 14
indicates the amount of opening 11’ at the
end of the partition; but for sake of accuracy
we prefer to provide each handle 13 with a
pointer 13" and also graduate or mark the
side of the drum adjacent to each slot. Asa
rule no care is used in closing the slots 14 in
the drum, as we find it advantageous to ad-
mit cool air to the drum-passages at these
points. Other currents of air may be di-
rected or admitted into the drum at will
through side openings or ports 15, that are
arranged near the ends of the drum opposite
the junctions 11" of the air-passages 11 11.
Suitable adjustable closures or dampers 16
are placed on the side of the drum for regu-
lating the admission of air at the ports. In
the drawings we have shown only one side of
the drum provided with ports and dampers;
but, if desired, both sides may be thus
equipped.

The flue-sheets 3 and 4 must obviously be
so arranged as to permit the free expansion
and contraction of the steam-tubes. Their
lower ends therefore are provided with foot-
flanges 3’ 4/, respectively, not bolted to the
bed or floor 17, but slidable thereon in order
that the flue-sheets may move with relation
to each other. The bottom of the drum 2 is
a considerable distance above the floor 17, an
air-trunk being formed beneath the machime.
This trunk is completed at the sides by fine
wire-screens 18, and the air for cooling the
tubes within the drum is strained through
these screens before it reaches the air-en-
trance opening 7. Adjacent to the opening
7 and ‘extending nearly or completely across
the bottom of the machine is a damper 19,
operated by means of a lever 20 on the side
of the machine, whereby the entrance of air
to the drum may be nicely regulated. It is
desirable to moisten the air before it enters
the drum, and to this end we arrange a hori-
zontal perforated pipe 21 beneath the drum,
and preferably adjacent to the opening 7 be-
tween the lower part of the flue-sheet 4 and
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the damper 19. The pipe 21 (best shown in
Figs. 3 and 5) contains a large number of
minute openings 21/, and the pipe being sup-
plied with water a great number of fine jets
or sprays will be projected into the rapidly-
moving current of air just before the air
flows into contact with the lower steam-
tubes.

22 and 23 are the steam admission and ex-
haust heads. The faces of these heads are
substantially rectangular, and they are open
at their inner sides for communication with
the steam-tubes 5. Thus the steam-admis-
sion chest or space comprises the walls of
the head 22 and the flue-sheet 4, while the ex-
haust chest or cavity is bounded by the flue-
sheet 3 and the head 23. The steam is ad-
mitted to the head 22 through pipe connec-
tion 22/, and the pipe 23/, leading from the
exhaust-head 23, is connected with a vacuum-
pump (not shown) operating in the well-
known manner. We prefer that the heads 22
and 23 shall be rigidly supported upon the
floor or foundation, and in such cases we con-
nect the heads with the flue-sheets by means
of expansion-joints or diaphragms 25, which
permit the flue-sheets to move or float with
respect to the stationary heads, according as
It should be
here observed that the flue-sheets may, if de-
sired, be supported by the heads 22 and 23
through the medium of the flexible expan-
sion-joints, and, further, that the drum or
casing is either formed of thin material,
which does not resist the free movement of
the flue-sheets, or said drum is attached to
the steam-heads. An expansion-joint 10’
in the trunk or pipe 10 prevents the latter’s
interference with the movement of the flue-
sheet 4. We have illustrated in Figs. 10 and
11 a somewhat simpler form of our machine
or condenser, in which the internal partitions
or division-plates are of fixed length, leav-
ing definite openings 11’ between the several
longitudinal air-passages. These partitions,
however, may be of different lengths, after the
manner of those hereinbefore described and
for the hereinafter-mentioned purpose.

The operation of our invention is as fol-
lows: The fan 9 being set in motion, large
volumes of air strained by the screens 18 and
moistened by the spray 21 will be drawn
through the tortuous longitudinal air-pas-
sage within the drum 2. 'The air being at a
low temperature will rapidly reduce the tem-
perature of the steam-tubes, which, it is as-
sumed, are being supplied with steam from
the head 22. The peculiar advantage at-
taching to the immersion of the several
groups of steam-tubes in a longitudinally-
moving current of air is that the tubes of each
group are subjected to a substantially uni-
Form temperafure throughout their length,

and, further, are completely inclosed by the:

cooler air. The air increases in temperature

3

as it rises toward the top of the drum, and to
control and measure the extent of its flow in
the several passages the adjustable partitions
are placed at different distances from re-
spective flue-sheets. Thus the lowest par-
tition is farthest from the flue-sheets and
the top partition nearest thereto. The ef-
fect of this arrangement, which graduates
the communicating openings 11/, is to grad-
ually increase the linear travel of the air in
the ~air-passages, in consequence of which
the tubes in the lower passage areexposed to
the moving air for a shorter time and distance
than are the tubes in the passage next above,
and so on to the top of the drum, where the
steam-tubes are exposed throughout their
length. In this manner the movable parti-
tions enable the use of the air to the best ad-
vantage and provide means for the regula-
tion of the machine to correspond with at-
mospheric changes of temperature and
changes in the load or work to be done. A
peculiar and valuable advantage attaching
to the structure is that the heat-absorbing
effect of the air-currents is or may be equal-
ized throughout the condenser, so that the
temperature, the condensing effect, and the
expansion of the tubes is made uniform,
thereby avoiding the detrimental results ob~
servable in other condensers. The arrange-
ment of the group of tubes within a small n-
closing drum that is confined to the space
between heads 22 and 23 so limits the size of
our condenser that it is little, if any, larger
than a water-cooled condenser of equal ca-
pacity. If desired, the exhaust-fan 9 may
be made to deliver the air against the steam-
admission head 22. In such cases we pro-
vide the head with a large number of wings
to increase the radiating-surface thereof.

As numercus medificaticns of our inven-
tion will readily suggest themselves to one
skilled in the art, we do not confine the in-
vertion to the specific constructions herein
shewn and described.

Having thus described our invention, we
claim as new and desire to secure by Letters
Patent—

1. In an air-cooled steam-condenser, an
air-drum, in combination with steam admis-
sicn and exhaust heads at the respective ends
of said drum, flue-sheets interposed between
said drum and Leads, a plurality of steam-
tubes extending threugh said drum and flue-
sheets and cennecting with said heads, air
entrance and exit openings in said drum, and
a fan connected with ene of said openings,
substantially as described.

2. In a steam-condenser, an air-drum pro-
vided with air entrance and exit openings, in
combiration with a plurality of steam-tubes
extending through said drum, means at the
ends of the drum for admitting and exhaust-
ing steam from said tubes, a fan connected
with said drum for moving air therethrough,
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a plurality of partial partitions arranged
within said drum among and parallel with
said tubes and dividing the drum into a num-
ber of communicating longitudinal air-pas-
sages and means for moving air through said
passages whereby air is caused to flow longi-
tudinally upon the steam-tubes, substan-
tially as described.

3..In a steam-condenser, an air-drum pro-
vided with air entrance and exit openings, in
combination with a plurality of steam-tubes
extending through said drum, heads closing
the ends of the drum, for admitting and ex-
hausting steam from said tubes, a fan con-
nected with said drum for moving air there-
through, a.plurality of partial partitions ar-
ranged within said drum and dividing it into
a number of communicating, longitudinal
air-passages, and means for moistening the
air entering said drum, substantially as de-
scribed.

4. In a steam-condenser, an air-drum hav-
ing flue-sheets closing its ends, in combina-
tion with a plurality of steam-tubes connect-
ed with said sheets, steam admission and ex-
haust heads applied to said flue-sheets and
communicating with said tubes, a plurality
of longitudinally-arranged partitions in said
drum and providing tortuous longitudinal
air-passage, each portion or section of which
contains a plurality of said tubes and said
drum having air entrance and exit open-
ings at the ends of said tortuous passage,
substantially as described.

5. In a steam-condenser, an air-drum hav-
ing flue-sheets closing its ends, in combina-
tion with a plurality of steam-tubes connect-
ed with said sheets, steam admission and ex-
haust heads attached to said flue-sheets and
communicating with said tubes, a plurality
of longitudinally-arranged partitions in said
drum providing a tortuous longitudinal air-
passage, each section of which contains a plu-
rality of said tubes, said drum having air en-
trance and exit openings at the ends of said
tortuous passage, and means for moistening
air prior to its entrance to said drum, sub-
stantially as described. ,

6. In an air-cooled steam-condenser, an
air-drum provided with air entrance and exit
openings and having flue-sheets closing its
ends, in combination with a plurality of
steam-tubes extending through said drum
and secured in said flue-sheets, steam admis-
sion and exhaust heads attached to said flue-
sheets and communicating with said tubes,
means forming a tortuous passage within
said drum, said passage terminating at the
air-openings in said drum and means for
causing air to flow rapidly through said drum-
passage, substantially as described.

7. In a steam-condenser, an air-drum pro-
vided with air entrance and exit openings
and having flue-sheets closing its ends, in
combination with a plurality of steam-tubes
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extending through said drum and secured in
said flue-sheets, steam admission and ex-
haust heads having their inner sides formed
by said flue-sheets, longitudinal, partial, al-

ternated partitions providing a tortuous pas- 7

sage between the air-openings of said drum
and an air-moving fan connected with one of
the openings of the drum, substantially as
described. '

8. In an air-cooled steam-condenser, an
air-drum provided with air entrance and exit
openings and having flue-sheets closing its
ends,in combinationwith a plurality of steam-
tubes extending through said drum and se-
cured in said flue-sheets, steam admission
and exhaust heads communicating with said
tubes, means forming a tortuous passage
within said drum, between said openings,
means for causing air to flow rapidly through
said drum-passage, and means adjacent to
the drum’s air-entrance opening for moisten-
ing the air, substantially as and for the pur-
pose specified.

9. In an air-cocled steam-condenser, an
air-drum, in combination with flue-sheets
closing the énds therecf, steam-tubes connect-
ing said sheets, steam admission and exhaust
heads having their inner sides formed by said
flue-sheets, suitable expansion-joints con-
necting the drum, sheets and heads, and
means for driving air through said drum be-
tween said flue-sheets, substantially as de-
scribed.

10. In a steam-condenser, an air-drum, in
combination with flue-sheets closing the
ends thereof, steam-tubes connecting said
sheets, steam admission and exhaust heads
applied to said flue-sheets and coextensive
therewith, suitable expansion-joints con-
necting the drum, sheets and heads, a plu-
rality of partitions within the drum parallel
with said tubes, each said partition extend-
ing from one flue-sheet to a point near
the other flue-sheet, said partitiors pro-
viding a tortucus longitudinal passage with-
in said drum and means for driving large vol-
umes of meist air through said passage, sub-
stantially as described.

11. In a steam-condenser, a plurality of
steam-tubes and admission and exhaust
heads therefor, in combination with an air-
drum inclosing said tubes and provided with
air entrance and exit openings, a plurality of
longitudinal, staggered partitions of diffei-
ent lengths arranged between groups of
tubes and means for moving air through the
tortuous passage thus made, substantially
as described.

12. In a steam-condenser, a pair of flue-
sheets and a plurality of steam-tubes having
their ends secured therein, in combination
with alternated longitudinal partitions of
less length than said tubes and each abut-
ting a flue-sheet, suitable inclosing walls con-
stituting with said partitions a tortuous air-
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passage between said flue-sheets and suit-
able steam admission and exhaust heads,
substantially coextensive with said respec-
tive flue-sheets, and joined thereto, substan-
tially as described.

13. In a steam-condenser, a pair of flue-
sheets and a plurality of steam-tubes having
their ends secured therein, in combination
with alternated longitudinal partitions of
less length than said tubes and cach abutting
a flue-sheet, said partitions or sheets being of
gradually-increasmg length toward the top
of the group of tubes, suitable inclosing walls
constituting with said partitions a tortuous
air-passage between said flue-sheets and
suitable steam admission and exhaust heads
joined to respective flue-sheets, substan-
tially as described.

14. In a steam-condenser, a pair of flue-
sheets and a plurality of steam-tubes having
their ends secured therein, in combination
with alternated longitudinal partitions of
less length than said tubes and each abutting
a flue-sheet, said partitions or sheets being f
gradually-inereasing length toward the top
of the group of tubes, suitable inclosing walls
constituting with said partitions a tortuous
air-passage through the groups of tubes be-
tween said flue-sheets and suitable steam
admission and exhaust heads flexibly or ex-
pansibly joined to respective flué-sheets, sub-
stantially as described. _

15. In a steam-condenser, a pair of flue-
sheets and a plurality of longitudinal steam-
tubes having their ends secured therein, in
combiration with alternrated longitudinal
partitions or sheets of different lengths, all of
less length than said tubes and each abutting
a flue-sheet, suitable inclosing walls consti-
tuting with said partitions a tortuous air-
passage, and suitable steam admission and
exhaust heads substantially coextensive with
respective flue-sheets and joined thereto by
expansion-joints, substantially as described.

16. In a steam-condenser, a plurality of
steam-tubes and the flue-sheets belonging
thereto, in combination with an inclosing
drum having air entrance and exit openings,
a plurality of longitudinal partitions provid-
ing a tortuous air-passage within said drum
between said flue-sheets, means for varying
the length of said partitions and the effective
length of the different sections of said pas-
sage, suitable steam admission and exhaust
connections upon said flue-sheets for said
tubes and means for moving air through said
passage, substantially as described.

17. In an air-cooled steam-condenser, a
plurality of parallel tortuously-communicat-
Ing air-passages, in combination with groups
of steam-tubes arranged longitudinally in
said passages, means for admitting and ex-
hausting ‘steam to and from said groups of
tubes, means for moving large volumes of

S

air through said communicating passages
and devices for varying the sizes of the open-
ing between each pair of said passages, sub-
stantially as described.

18. In an air-cooled steam-condenser, an
alr-drum, in combination with flue-sheets at
the ends thereof, steam admission and ex-
haust heads attached to said flue-sheets, a
plurality of longitudinal tubes extending be-
tween said flue-sheets, a plurality of exter-
nally-operable longitudinal partitions form-
ing a tortuous air-passage within said drum
and suitable means for moving the air
through said passage, substantially as de-
seribed.

19. In a steam-condenser, an air-drum
provided with air exit and entrance open-
ings, in combination with a plurality of
steam-tubes arranged longitudinally in said
drum, suitable steam admission and exhaust
heads connected with said tubes, a plurality
of partial partitions arranged in the drum
parallel with said tubes, suitable air-mois-
tening means and an air-straining trunk ar-
ranged beneath said drum and communicat-
ing with the air-entrance opening therein,
substantially as described.

20. In a steam-condenser, an air-drum and
flue-sheets closing the ends thereof, in com-
bination with steam admission and exhaust
heads upon the outer sides of said flue-sheets,
a plurality of longitudinal steam-tubes held
in said flue-sheets, a plurality of adjustable
two-part partitions arranged longitudinally
in said drum, and said drum having slots in
its side for the admission of air and through
which said partitions may be operated, sub-
stantially as described.

21. In a steam-condenser, an air-drum
having flue-sheets and steam-heads at its
ends, in combination with a plurality of lon-
gitudinal steam -tubes extending between
said flue-sheets and communicating with said
heads, ports and dampers in the side of said
drum, said drum being also provided with
main air entrance and exit openings, a
damper for regulating said entrance-open-
ing, an air-moistening device and a plurality
of staggered longitudinally-adjustable parti-
tions provided in the drum, parallel with the
tubes therein and separating thelatter into
groups, substantially as described.

22. In a steam-condenser, a horizontal air-
drum, provided with air entrance and exit
openings, in combination with flue-sheets
forming the ends of said drum, a large num-
ber of longitudinal steam-tubes extending
between said flue-sheets, steam admission
and exhaust heads of segmental form at-
tached to said flue-sheets, an air-moving fan
connected with the exit-opening of said
drum, means for regulating the admission of
air to said drum and three or more horizon-
tal partitions arranged in said drum and
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separating said tubes into groups, said parti-
tions being staggered within the drum and
each thereof extending from one flue-sheet
at a point adjacent to the opposite flue-sheet
and means within the drum for varying the
effective length of each partition, substan-
tially as deseribed.

In testimony whereof we have hereunto
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set our hands, this 17th day of August, 1905,
in the presence of two subscribing witnesses.

CHARLES AMBROSE.
FRANK D. SCHWARTY.
Witnesses:
Caarres Grooerr Hawrnney,
MoLrie SIMON.




