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CONDENSER. 

Application filed January 6, 1927. serial No. 159,274. 

My present invention relates to a condenser 
and more particularly to a surface condenser. 
The condenser in which my invention is in 
corporated is what may be termed a multi 
single-pass condenser, that is a condenser hav 
ing a plurality of banks of tubes and con 
structed to provide for a flow of independent 
circulating mediums in opposite directions 
through adjacently placed banks of tubes. 
The invention also makes provision for de 
vices self contained in a surface condenser 
for reversing the direction of the flow of the 
circulating cooling medium through the 
banks of tubes without reversing the direc 
tion of the flow of the circulating medium 
as delivered by the pumps or other means for 
causing the flow thereof for the purpose of 
cleaning the tubes. , 

I am aware that single pass surface con 
densers have been heretofore employed. 
this type of surface condenser all the circu 
lating medium is caused to flow from one end 
to the other through the condenser tubes 
whereby the ends of the tubes at which the 
circulating medium is admitted is cooler than 
the ends at which the circulating medium is 
discharged. This makes it necessary in this 
type of condenser to place the exhaust steam 
inlet off center and nearer the cooling medium 
inlet end than the outlet end of the condenser 
tubes. Furthermore, in this type of con 
denser to provide for the requisite quantity 
of cooling medium, pipe lines of relatively 
large diameter must be employed. 

I am also aware that heretofore condenser 
tubes have been cleaned in various manners, 
for example by the use of a sand blast, by 
forcing plugs through the tubes, by using 
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metal brushes for scraping the tubes, and in 
various other and similar manners. 
over, it has also been proposed heretofore, to 
raverse the direction of the flow of the cool 
ing medium in order to clean the condenser 
and the condenser tubes. The necessity of 
maintaining the condenser tubes in a cleanly 
condition is no doubt self evident. The effi 
ciency of a surface condenser depends mainly 
on the coefficient of heat exchange between 
the steam to be condensed and the circulating 
cooling medium. This in turn is dependent 
largely upon maintaining a uniform quantity 
of flow of the circulating medium through 
the condeisei' tubes and also upon the condi 

in 

More 

tion, that is the cleanliness of the tubes. 
These conditions are believed to be self-evi 
dent. In any event. in condenser practice, 
it is necessary in order to maintain a desired 
Vacuum, and at the same time to operate the 
pil inps for the circulating medium at their 
in Ornal capacities, to clean the condenser and 
the tubes thereof at more or less frequent in 
tervals. The frequency with which it is 
found necessary to clean the condensers and 
its tubes depends upon operating conditions. 
In many places the water available for circu lating purposes particularly at certain sea 
Sons of the year contains almost all kinds of 
I'efuse, débris and other foreign substances 
which clog the condenser tubes and may con 
tain various chemical substances which have 
a tendency to form a scale or to otherwise clog 
the Space in the tubes and to thus affect the 
conditions of the tubes to the detriment of the 
coefficient of heat transfer. 
The reversal of the direction of the flow of 

the circulating medium is most effective in a 
single pass condenser because in this type of 
condensei' all the refuse collected on the tube 
sheet or within the tubes is entirely removed 
from the condenser by reversing the direc 
tion of the flow of the circulating medium. 
The reversal of the direction of the flow of 
the circulating medium in multi-pass con. 
denser's is just as necessary in order to main 
tain the same in a proper operating condition 
as in the case of single pass condensers, but 
the invention in the present case is one which 
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relates Solely to a multi single-pass condenser 
in which provision may be made for revers 
ing the direction of the flow of the circulating 90 
medium without changing the direction of the 
flow of the circulating medium to the con 
denser. 
The condenser made in accordance with my 

invention is constructed to obviate the diffi 
culties to which reference has hereinbefore 
been made. The condenser is constructed to 
include a plurality of banks of tubes with 
means for directing independent cooling me 
diums to predetermined banks of tubes caus 
ing these cooling mediums to flow in opposite 
directions in adia cent banks of tubes where 
by the exhaust steam inlet may be placed in a 
centrally disposed position in the shell inas 
much as there are banks of tubes the cooler 
ends of which are at oppositely disposed ends 
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of the condenser, and inasmuch as the circu 
lating medium is divided, pipe lines of ap 
preciably smaller capacity may be employed 
for conducting the circulating medium both 
to and from the condensel. The pipe lines 
required for reversing the flow of the circu 
lating medium through a single pass con 
denser of the ordinary type are relatively 
large and must be made to include valves so 
that the piping is more or less complicated 
and also occupies so much space as to be so 
relatively costly as to make the practice sub 
stantially prohibitive. In the present in 
vention devices are employed in the con 
denser, referably in the water boxes, making 
the same self contained. Whereby the direc 
tion of the flow of the circulating medium 
may be reversed in order to clean the tubes 
without the use of valves in the pipe lines, 
without the necessity of dismantling the con 
denser, and without changing the direction of 
the flow of the circulating medium as the 
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to Figs. 1 to 3 

same is delivered by the pumps or other de 
vices for causing the circulating medium to 
flow. 

Moreover, in carrying out the present in 
vention the condenser made in accordance 
therewith is also preferably fitted with a baffle 
plate for deflecting relatively more of the in 
coming exhaust steam to the cooler end or 
ends of the banks of tubes, that is the end 
or ends at which the circulating medium is 
admitted to the tubes than is deflected to the 
warmer end or ends of the tubes or the ends 
at which the circulating medium leaves the 
tubes. Still furthermore, it will be apparent 
that the invention may be applied to a ver 
tical as well as to a horizontal condenser and 
in any construction the direction of the flow 
of the circulating medium may be reversed 
at predetermined intervals and for a sufficient 
space of time to maintain the condenser tubes 
in a sufficiently clean condition to render 
efficient service while maintaining the con 
denser in constant operation. 

In the drawing Figure 1 is an elevation and 
partial cross section illustrating a condenser 
apparatus made in accordance with my 
present invention. 

Fig. 2 is a plan of the same on a slightly 
reduced scale. 

Fig. 3 is a section on line 3-3, Fig. 1 on 
an enlarged scale. 

Fig. 4 is a plan showing another form of 
the invention, and 

Fig. 5 is a section on line 5-5, Fig. 4. 
Referring to the drawing and particularly 

inclusive, the condenser in 
which my invention is incorporated includes 
many features common to the usual surface 
condenser. It consists of a shell 10 having 
flanges 11 and 12 at the ends thereof with tube 
plates 13 and 14 and water boxes 15 and 16, 
together with their covers 17 and 18 all con 
nected in the usual manner. The shell 10 is 
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made with an opening 19 preferably at the 
top thereof for the admission of exhaust 
steam from a turbine or other prime mover, 
which may be conveyed to the condenser by 
a pipe or conduit 20 employed for this pur 
pose. The condenser, shell is also provided 
preferably in the bottom thereof with an 
opening 21 which may be connected by a pipe 
22 or otherwise to a hot well or condensate 
pump or other discharge for the condensate. 
In the customary manner also, there are 
banks of tubes 23 extending through the con 
denser shell and at their ends secured in any 
desired manner in the tube plates of the con 
denser. Furthermore, the banks of tubes may be arranged in any suitable layout. 
In this form of the invention the condenser 

tubes 23 are so spaced and the water boxes 
provided with partition walls as to make the 
condenser in reality a double one pass unit, 

7. 

85 
that is a unit in which there are two single 
pass arrangements for the circulating me 
dium and in which normally the circulating 
medium flows in opposite directions. To this 
end the water box 16 as indicated in Fig. 3 
is provided with a transverse partition wall 

9 

24. As illustrated, this partition wall is in a 
Vertically disposed position, but as will be 
understood the arrangement may be such that 
the partition wall assumes any necessary posi 
tion in the water box. Theinlet connection 
of this water box 16 at the A end of the con 
denser is indicated at 25. This inlet con 
nection 25 is fitted with a valve 26. As illus 
trated, this valve 26 may be called a flap valve. 
The valve 26 is mounted on a shaft 27, which 
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is journaled in the water box, passes through 
One side thereof and also through the cover 18 
and exteriorly thereof is fitted with a gear 
or a hand wheel by means of which the shaft O 
may be turned to place the valve in any de 
sired position. In the position as indicated 
in Fig. 3, the peripheral portion of the valve 
bears against a valve seat 29 provided there 
for by a rib 30 on the interior of the inlet 
connection. In an oppositely disposed posi 
tion in this inlet connection there is a valve 
seat 31 in a rib 32 on the inner side of the inlet 
connection 25. 

Preferably in an oppositely disposed posi 
tion the water box 16 is provided with a dis 
charge nozzle or connection 33 for the circu 
lating medium. In this discharge nozzle or 
adjacent thereto there is a valve 34. This 
valve is also illustrated as a flap valve and 
is mounted to swing on a shaft 35. The pe 
ripheral portion of the valve is adapted to 
bear against a seat 36 provided therefor by 
the flanged head 37 of the partition wall 24 
or otherwise. The shaft 35 is journaled in 
the walls of the water box, passes through 
the water box cover and exteriorly thereof 
is fitted with a gear or hand wheelby which 
the shaft may be turned to determine the 
position of the valve 34. In a similar but 
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oppositely disposed position in the discharge 
nozzle 33 or adjacent thereto there is a valve 
39. This valve 39 is mounted on a shaft 40 
and adapted in one position to bear at its 
peripheral portion against a seat 41 also pro 
vided by the flanged head 37 of the partition 

walls of the water box, passes through the 
cover therefor, and exteriorly thereof is pro 
vided with a gear or hand wheel 42 by which 
the shaft may be turned to determine the 
position of the valve 39. 
At the opposite or B end of the condenser 

the water box 15 is provided with an intake 
connection 43 similar to the intake connection 
25 and in which there is mounted a valve 
similar in all respects to the valve 26. The 
shaft on which this valve is mounted passes 
through the cover 17 of the water box 15 and 
exteriorly thereof is fitted with a gear or 
hand wheel 45 by which the position of this 
valve may be determined. 
The water box 15 at the B end of the con 

denser is also provided with an outlet con 
nection or nozzle 46 similar to the outlet con 
nection 33. In this outlet connection 46 there 
is a valve 47 which corresponds to the valve 
34. The shaft on which this valve is mounted 
passes through the cover of the water box and 
exteriorly thereof is fitted with a gear or hand 
wheel 48 by means of which the position of 
the valve is determined. In like manner in 
the discharge connection 46 or adjacent the 
same there is a valve 49 which corresponds 
to the valve 39. The shaft on which this valve 
is mounted extends through the cover of the 
water box 15 and exteriorly thereof is fitted 
with a gear or hand wheel 50 by means of 
which the position of the valve is determined. 
In prevalent surface condenser practice, it 

is usual to employ two or more circulating 
pumps, and in the form of the invention 
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which has just been described this practice is 
illustrated. As is shown in Fig. 2, 51 repre 
sents a portion of a supply line for a cooling 
medium. This supply line is connected to any 
suitable source of supply and may be provided 
with a branch 52 leading to the suction end 
of a centrifugal or other pump 53 driven by 
a motor 54. The discharge end of the pump is 
connected by a pipe line 55 to one side of a 
valve 56, and the other side of the valve 56 
is connected by a pipe line 57 to the intake 
connection 25 of the Water box 16 at the A. 
end of the condenser. The discharge connec 
33 of this water box is connected by an elbow 
58 or otherwise and a branch pipe 59 to a dis 
charge pipeline 60 which may lead to a cool 
ing tower or other apparatus. In like man 
ner, 61 represents a portion of a supply line. 
for a cooling medium. This is fitted with a 
branch 62 leading to the suction end of a cen 
trifugal or other pump 63 driven by a motor 
64. The discharge end of the pump 63 is con 
nected by a pipe 65 to one side of a valve 66, 

tion of the ap 
cooling Inediu in through the tubes is in a pre 

3. 

and the other side of the valve 66 is connected 
by a suitable pipe line 67 to the inlet connec 
tion 43 of the water box 15 at the Bend of the 
condenser. The discharge connection 46 of 
this water box is connected by an elbow 68 or 

r otherwise and a branch pipe 69 to a section 70 
wall 24. The shaft 40 is journaled in the 

medium. 
of the discharge pipe line for the circulating 

In this type of apparatus it is preferable 
to provide a diaphragm in the condenser shell 
arranged directly within the exhaust steam 
inlet in order as will be understood to direct 
or deflect a greater portion of the incoming 
exhaust steam to the cooler ends of the con 
densel tubes than is directed to the warmer 
ends thereof. As illustrated in the drawing, 
such a diaphragm or bafile is indicated at 71. 
This may be constructed of a sheet of metal 
Ol' otherwise in a double curved form as in 
dicated at 72 and 73 so as to deflect the incom 
ing steam as hereinbefore stated. - 

It will be understood that the baffle 71 func 
tions to direct the greater portion of the in 
coming exhaust steam to the cooler ends of 
the condense tubes during the normal opera 

paratus, when the flow of the 

determined direction as indicated by the ar 
rows in Figue 1 of the drawings, and that the 
intervals when the cooling medium is caused 
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to flow in the opposite direction for the pur. 
pose of cleaning the tubes are relatively short 
so that when the direction of the flow of the 
cooling medium is reversed the reversal of the 
stated function of the ba?ile plate will not 
materially affect the operation of the con 
denser. . . . . . . . . 

In the normal use of this apparatus both 
pumps are operated and the valve 26 in the 
inlet connection 25 is set in a position shown 
in Fig. 3, while the valves in the outlet con 
nection 33 are also set in the position as illus 
trated in this figure of the drawing. The cor 
responding valves at the opposite or B end of 
the condense are set in positions oppositely 
disposed to those illustrated in Fig. 3. With 
the valves thus set the circulating, medium 
passing through the pump 53 passes through 
the valve 56 to the inlet connection 25, and 
thence is directed to the bank of tubes C, 
passing therethrough from the A. to the B 
end of the condensel', and thence passing 
through the outlet connection 46 to the dis 
charge line (0. The circulating medium pass 
ing through the pump 63 passes through the 
valve 66 and pipe line 67 to the inlet connec. 
tion 43 of the water box at the B end of the 
condenser, thence this circulating medium is: 
directed to the banks of tubes D and passes 
through the same from the B to the A. end of 
the condenser, and thence through the dis 
charge connection 33 and the pipeline 59 to 
the discharge line 60. It will now be readily 
apparent that by reversing the positions of 
the valves the direction of the flow of the cir. 
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reversal of the pumps. 
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culating medium may be reversed, that is to 
say by reversing the positions of these valves 
the circulating medium from the pump53 will 
be directed to pass in the opposite direction 
through the bank of tubes D and the circu 
lating medium from the pump 63 to pass in 
the opposite direction through the bank of 
tubes C, and that this is effected without the 
In some instances, for example in certain 

latitudes, or at certain times, or in cold 
weather, it may be necessary to employ but 
one pump. In such an event, either of the 
pumps may be employed in the structure as 
illustrated, and the direction of the flow of 
the water through the condenser will depend 
upon the pump which is in service. One 
pump causing the circulating medium to pass 
in one direction through the condenser tubes 
and the other pump causing the circulating 
medium to passin the other direction through 
the condenser tubes, whereby to effect a re 
versal of the flow of the circulating medium 
it is only necessary to shut down one pump 
and operate the other, for example in the 
use of the pump 53 the valve in the inlet con 
nection 25 is placed in a central or neutral 
position and the valves in the outlet connec 
tion 33 are both closed, whereas the valves 
in the outlet or discharge connection 46 are 
both open, and it is immaterial in what posi 
tion the valve in the inlet connection 43 may 

35 

be placed, but as will be understood the valve 
66 must be closed. With this arrangement 
all the circulating medium will pass in the 
same direction through both banks of tubes, 
that is will flow from the A to the B end of 
the condenser. To reverse the direction of 

40 
the flow the pump 53 is shut down, the valve 
56 closed, the pump 63 operated and the 
valve 66 opened. In this event, the valve in 
the inlet connection 43 is placed in a central 
or neutral position, the valves in the outlet 
connection 46 are both closed, and the valves 

45 in the outlet connection 33 are both opened, 
it being immaterial in what position the valve 
in the inlet connection 25 may be placed 
In this arrangement all the circulating me 

50 
dium will pass through both banks of tubes 
from the B to the A end of the condenser 
and will be discharged through the outlet 
connection 33. - ...' 
In some installations, particularly where 

relatively small condenser units are sufficient 
for taking care of the exhaust steam, it is 
quite customary to employ a single circulat 
ing pump, and as illustrated in Figs. 4 and 
5 of the drawing an apparatus of this type 
is shown in which the present invention is 
incorporated. In this apparatus a circulat 

sing pump is indicated at 74. This may be 
driven by a motor 75. The discharge end 
of the circulating pump is connected to a pipe 
line 76 having two branches 77 and 78. The 
pipe line 77 leads and is connected to the 

of the condenser shell. 
nection 83 of the water box. 82 is connected 
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inlet connection 79 of a water box 80 at one 
end of a condenser shell, and the pipe line 
7S leads and is connected to the inlet connec 
tion S1 of a water box 82 at the opposite end 

The discharge con 

to a discharge line 84. Similarly the dis 
charge connection 85 of the water box 80 is 
connected to a discharge line 86. It will be 
understood that the suction end of the pump 
74 is connected to any suitable source of Sup 

75 . 

ply and that the discharge lines 84 and 86 
may be connected separately or together to a 
cooling tower or the circulating water may 
be disposed of in any suitable manner. 

in the inlet connection 81 of the water box 
80 

S2I provide a valve 87. This is preferably 
a flap valve and is mounted on a shaft 88 
journaled in bearings provided therefor in 
the walls of the water box and adapted in 
One extreme position to bear at its peripheral 
portion against a valve seat 89 and in its 
other extreme position to bear at its periph 
eral portion against a valve seat. 90, these 
valve seats being provided by suitable ribs 
or otherwise formed for this purpose in the 
inlet connection. The shaft 88 extends 
through the cover employed with the water 
box and exteriorly thereof may be fitted with 
any suitable device for turning the shaft 
to shift and determine the position of the 
Wave. . . . . 

In or adjacent to the discharge connection 
S3 of the water box. 82 I also employ a valve. 
As indicated this is an angular valve having 
parts 91 and 92 formed at an angle to each 
other. This valve is mounted on a shaft 93 

00 

which is journaled in bearings provided 
therefor in the Walls of the water box and 
the part 92 of the valve is adapted at its pe 
ripheral portion to bear against a valve seat 
94 formed in the walls of the water box when 
the valve is in one extreme position, and when 
the valve is in the other extreme position the 
peripheral portion of the part 91 thereof is 
adapted to bear against a valve seat 95. The 
Water box is provided with a transverse par 
tition wall 96 and the shaft upon which the 
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valves are mounted and the valves themselves 
are so constructed to cooperate with the end 
portions of the partition wall as to form sub stantially water tight joints. 
In the water box 80 at the opposite end of 

the condenser there is a valve in the inlet 
connection 79 corresponding to the valve 87 
in the inlet connection 81, and furthermore, 

120 

in the outlet connection 85 of the water box 
80 there is a valve similar in all respects to 
the angular valve...having the parts 91 and 
92, as hereinbefore described, in the outlet 
connection 83 of the water box 82. 

It will be understood that the condenser 
shell is provided with tubes connected at 
their ends in and extending between the tube 
plates placed between the water boxes and the 30 
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ends of the condenser shell, and that the par 
tition wall 96 in the water box. 82 so far as 
the flow of the circulating medium is con 
cerned divides these tubes into two banks as 
indicated at F and E. In the use of this ap 
paratus the Water from the circulating pump 
is delivered to the inlet connections 79 and 
81 of the Water boxes. In the normal opera 
tion of the apparatus the valve 87 and the 
parts 91 and 92 of the angular valve are set 
in positions as indicated in Fig. 5. The cor 
responding valves at the other end of the 
condenser are placed in oppositely disposed 
positions. Consequently the circulating 
medium passing from the pump to and 
through the inlet connection 81 flows to the 
right hand compartment of the water box 
82 as indicated in Fig. 5, and through the 
banks of tubes E from the G to the H end 
of the condenser, and thence to the outlet 
connection 85 and to the discharge line 86, 
whereas the circulating medium passing 
through the line 77 enters the inlet connection 
79 of the water box 80 and to the tubes F 
passing through the same in the opposite 
direction, that is from the H to the Gend of 
the condenser, and thence to the left hand 
compartment in the water box 82 as viewed in 
Fig.5 and to the outlet connection 83 through 
the discharge line S4. It will be apparent 
that to effect a reversal of the direction of the 
flow of the circulating medium the valves in 
the inlet and discharge connections of the 
water boxes must be placed in the positions 
opposite to that hereinbefore described, in 
other words, the flap valve 87 is then placed 
in the position indicated at 97 in dotted lines 
and the angle valve with the parts 91 and 
92 thereof as indicated in the position shown 
in dotted lines at 98, the valves at the other 
end of the condenser must also be reversed, 
and with all these valves in their reversed 
positions the circulating medium entering the 
inlet connection 82 will obviously flow 
through the bank of tubes. F from the G to 
the Hend of the condenser and be discharged 
at the H end thereof, whereas the circulating 
medium passing to the inlet connection 79 
will flow through the bank of tubes E from 
the H to the G end of the condenser and be 
delivered at the Gend thereof. 

It is also preferable in this form of appara 
tus to employ a baffle plate as indicated at 99 
and having oppositely disposed and curved 
politions 100 and 101 for directing the greater 
portion of the incoming exhaust steam to the 
cooler ends of the bank of tubes. 
From the foregoing it will now be under 

stood that the condenser made in accordance 
with my invention preferably includes two 
adjacently placed banks of tubes through 
which circulating mediums may be passed, to 
gether with suitable devices for causing the 
circulating medium to flow under normal con 
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banks of tubes, that as illustrated, these de 
vices for directing the flow of the circulating 
medium are located in the water boxes of the 
Condenser and are so constructed as to assume Oppositely disposed or reversible positions in 
order to effect a reversal of the direction of 
the low of the circulating medium, although 
Inanifestly, the construction may be such that 
the devices, whether valves or other con 
strictions, may be permanently fixed in posi 
tion to direct the flow without providing for a 
reversal thereofas may be all that is necessary 
in installations where clean water is avaii. 
able for use as a circulating medium. It will 
furthermore be apparent that in either event 
the capacities of the pipe lines need be only 
approximately one half of that required for 
use in a single pass condenser of ordinary 
construction of like capacity, that the use of 
Valves in the pipelines is eliminated, with 
the possible exception of course, of one valve 
in the discharge line from each pump when a 
multiplicity of pumps is employed, and that 
together with these advantages the additional 
advantage of a centrally placed exhaust steam 
inlet is obtained. 

I claim as my invention: 
in a surface condenser, a shell, a plu 

rality of tubes therein, and means in the con 
denser for reversing the direction of the 
flow of a cooling medium through the said 
tubes. - 

2. In a surface condenser, a shell, a plu 
rality of tubes therein, and means in the con 
denser for reversing the direction of the flow 
of a cooling medium through the said tubes 
Without reversing the direction of the flow 
of the cooling medium supply. 

8. In a Surface condenser, a shell, tube 
plates, a plurality of tubes within the shell, 
Water boxes, and means contained in a water 
box for reversing the direction of flow of a 
cooling medium through the said tubes. 

4. In a Surface condenser, a shell, tube 
plates, a plurality of tubes within the shell, 
Water boxes and means contained in a water 
box for reversing the direction of flow of a 
cooling medium through the said tubes with 
out reversing the direction of the flow of the 
cooling medium supply. . . . . . . . . . 

5. In a surface condenser, a shell, tube 
plates, banks of tubes lying within the shell 
and extending between the tube plates, water 
boxes, a transversely disposed partition wall 
in a water box, and means in the water box 
having the transverse partition for reversing 
the direction of the flow of a cooling medium 
and directing the flow of the same to a prede 
termined bank of said tubes. 

6. In a surface condenser, a shell, tube 
plates, banks of tubes lying in the shell and 
extending between the said tube plates, water 
boxes, a transverse partition wall in a water 
box, means in the water box having the trans 

ditions in opposite directions through these verse partition therein for reversing the di 
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rection of the flow of a cooling medium and 
directing the flow of the same through a pre 
determined bank of tubes, and a discharge 

7. In a surface condenser, a shell, tube 
plates, banks of tubes lying within the shell 
and extending between the said tube plates, 
water boxes, means in one water box for 
directing the flow of a cooling medium to 
either bank of tubes, means in the other water 
box for directing the flow of the cooling me 
dium to either bank of tubes, and means asso 
ciated with each water box for the discharge 
of the cooling medium therefrom. 

8. In a surface condenser, a shell, tube 
plates, banks of tubes lying within the shell 
and extending between the said tube plates, 
water boxes, an inlet connection for each 
water box, a discharge connection for each 
water box, means associated with one water 
box for directing the flow of a cooling medi 
um to either bank of tubes, and means in the 
other water box for directing the flow of the 
cooling medium to either bank of tubes 
whereby the means for directing the flow of 
the cooling medium to the banks of tubes may 
be set to cause the cooling medium entering 
one water box to flow in one direction through 
one bank of tubes and to be discharged from 
the discharge connection of the other water 
box and the cooling medium entering the 
other water box to flow in the opposite di 
rection through the other bank of tubes and 
to be discharged from the discharge connec 
tion of the first aforesaid water box, 9. In a surface condenser, a shell, tube 
plates, banks of tubes lying within the shell 
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and extending between the said tube plates, 
water boxes, an inlet connection for each wat 
er box, an outlet connection for each water. 
box, means associated with the inlet connec 
tion of each water box for directing the flow 
of a cooling medium to either bank of tubes, 
and means associated with the discharge con 
nection of each water box for determining 
the direction of the flow of the cooling medi 
um therefrom whereby the said means may 
be set in oppositely disposed positions to 
cause the cooling medium entering one water 
box to flow in one direction through one 
bank of tubes and to be discharged from the 
discharge connection of the other water box 
and the cooling medium entering the said 
other water box to flow in the opposite direc 
tion through the other bank of tubes and to 
be discharged from the discharge connection 
of the first aforesaid water box. . . . . 

10. In a surface condenser, a shell, tube 
plates, banks of tubes lying within the shell 
and extending between the said tube plates, 
water boxes, an inlet connection for each 
water box, an outlet connection for each wa 
ter box, means associated with the inlet con 
nection of each water box for directing the 
flow of a cooling medium to either bank of 
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tubes, and devices for changing the positions 
of the said means to reverse the direction of 
the flow of the cooling medium through the 

connection for the said cooling medium. said banks of tubes without reversing the di 
rection of the flow of the cooling medium 
supply. . . . . . . . 

11. In a surface condenser, a shell, tube 
plates, banks of tubes lying within the shell 
and extending between the said tube plates, 
water boxes, an inlet connection for each wa 
ter box, an outlet connection for each water 
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box, a transverse disposed partition wall in 
each water box, and means associated with 
the partition walls in each water box for di 
recting the flow of a cooling medium to, 
through and from either bank of tubes where 
by the said means may be set to direct the 
flow of the cooling medium into one water 
box to and through either bank of tubes and 
discharge the cooling medium from the dis 
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charge connection of the other water box. 
and to direct the flow of a cooling medium 
entering the said other water box to either 
bank of tubes and to discharge the same from 
the discharge connection of the first afore 
said water box. ". . . 

12. In a surface condenser, a shell, tube 
plates, banks of tubes lying within the shell 
and extending between the said tube plates, 
water boxes, an inlet connection for each wa 
terbox, an outlet connection for each water 
box, a transverse disposed partition wall in 
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each water box, means associated with the 
end portions of the partition walls and the in 
let and discharge connections of the water 
boxes for causing a cooling medium entering 
the inlet connection of one water box to be 
directed to one bank of tubes and to be dis 
charged from the discharge connection of 
the other water box and the cooling medium 
entering the said other water box to be di 
rected to the other bank of tubes and to be 
discharged from the discharge connection of 
the first aforesaid water box, and devices for 
reversing the positions of the said means for 
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reversing the direction of the flow of the cool 
ing medium through the said banks of tubes 
without reversing the direction of the flow 
of the cooling medium supply. - 

13. In a surface condenser, a shell, tube 
plates, banks of tubes lying within the shell 
and extending between the said tube plates, 
water boxes, an inlet connection for each 
water box, an outlet connection for each water 
box, a transverse disposed partition wall in 
each water box, valves each associated with 
one end of a partition wall and operative in 
the inlet connection of the corresponding wa 
ter box, and other valves each associated with 
the opposite end of a partition wall and op 
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erative in the discharge connection of the cor 
responding water box, whereby the said 
valves may be set to direct the flow of a cool 
ing medium entering one water box to either 
bank of tubes and to be discharged from the 130 
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discharge connection of the other water box 
and to direct the flow of the cooling medium 
entering the said other water box to either 
bank of tubes causing the same to be dis 
charged from the discharge connection of the 
first aforesaid water box. 

14. In a surface condenser, a shell, tube 
plates, banks of tubes lying within the shell 
and extending between the said tube plates, 
Water boxes, an inlet connection for each Wa 
ter box, an outlet connection for each water 
box, a transverse disposed partition wall in 
each water box, valves each associated with 
One end of a partition wall and operative in 
the inlet connection of the corresponding wa 
ter box, other valves each associated with the 
opposite end of a partition wall and opera 
tive in the discharge connection of the corre 
sponding Water box, whereby a cooling medi 
um entering one water box may be directed 
to and through one bank of tubes and dis 
charged from the discharge connection of the 
other water box and a cooling medium enter 
ing the inlet connection of the said other 
water box is caused to flow in the opposite 
direction through the other bank of tubes 
and to be discharged through the discharge 
connection of the first aforesaid Water box, 
and means for changing the positions of the 
said valves to reverse the direction of the flow 
of the cooling medium through the said banks 
of tubes without reversing the direction of the 
flow of the cooling medium supply. 

15. In a surface condenser, a shell, banks of 
tubes therein, a Water box at each end of the 
shell, means for supplying a cooling medium 
to both water boxes, and means shiftable to 
position in each water box whereby when 
placed in oppositely disposed positions in the 
respective water boxes the cooling medium 
supplied to one water box is caused to flow 
in one direction through One bank of tubes 
and to be discharged from the other water 
box and the circulating medium supplied to 
the said other Water box is caused to flow 
in the opposite direction through the other 
bank of tubes and to be discharged from the 
first aforesaid water box and when the said 
means are placed in the reversed positions 
the circulating medium is caused to flow in 
the opposite direction through the said banks 
of tubes. 

16. In a surface condenser, banks of tubes 
therein, a water box at each end of the shell, 
and valves shiftable to position in the inlet 
and discharge ends of both Water boxes 
whereby when the valves are set in One posi 
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tion a circulating medium supplied to the in 
let connection of one water box is caused to 
flow in one direction through one bank of 
tubes and to be discharged from the other 
water box and the circulating medium sup 
plied to the other water box is caused to 
flow in the opposite direction through the 
other bank of tubes and to be discharged from 
the first aforesaid water box and when the 
said valves are shifted to opposite positions 
the circulating medium supplied to the wa 
ter boxes is caused to flow through the banks 
of tubes in the other direction. 

17. In a surface condenser, a shell having 
an opening for the admission of exhaust 
Steam, a plurality of tubes in said shell, means 
in the condenser for reversing the flow of a 
cooling medium therethrough, and a baffle 
plate in the shell adjacent the said opening 
for the admission of exhaust steam and adapt 
ed to direct the steam upon entering the shell 
to the cooler end of the tubes. 

18. In a surface condenser, a shell having 
an opening for the admission of exhaust 
steam, tube plates, banks of tubes lying with 
in the shell and extending between the said 
tube plates, Water boxes, means in one water 
bOX for directing the flow of a cooling medi 
um to either bank of tubes, means in the other 
Water box for directing the flow of the cool 
ing medium to either bank of tubes, discharge 
nozzles each associated with a water box 
whereby the cooling medium admitted to one 
Water box is discharged through the discharge 
connection of the other water box, and a baf 
fle plate in the shell adjacent the said open 
ing for the admission of exhaust steam and 
adapted to direct the steam upon entering the 
shell to the cooler ends of the tubes. 

19. In a surface condenser, a shell, banks 
of tubes therein, a water box at each end of 
the shell, means for directing the circulating 
medium supplied to one water box to flow 
through one bank of tubes in one direction 
and to be discharged from the other water 
box, means for directing the circulating medi. 
um Supplied to the said other water box to 
flow through the other bank of tubes in the 
other direction and to be discharged from 
the first aforesaid water box, and a baffle plate 
in the said shell adapted to direct the greater 
portion of incoming exhaust steam to the 
cooler ends of the said banks of tubes. 

Signed by me this 22nd day of December, 
1926. . 

EINAR. A. JOHNSEN. 
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