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7 Claims. (CI. 257-43) 
This inVention relates to Surface condensers, 

ImiOre palrticularly to those of the two-pass type, 
and ha:S for an object the provision of improved 
appa.1ratus of this character. 
A fulirther Object of the invention is the pro 

Vision, in the tWo-pass Surface condenser, of 
ImleainS for Obtaining the advantages of Single 
IoaSS Operation as regards air remova1. 
Yet another object of the invention is to pro 

Vide, in a, tWo-paSS radial-flow type condenser, 
Imeans for TemOVing air from the cooler end of 
the Second paSS, together With means for convey 
in& Such air in parallel-flow relation to the air 
being removed from the first pass. 
These and other objects are effected by the in 

Vention aS Will be apparent from the following 
description and claims taken in connection with 
the accompanying draWings forming a part of 
this application in which: 

IFig. 1 is a, tranSVerse sectional View taken along 
the line I—I of Fig. 2, looking in the direction of 
the arrows; and, 

Fig. 2 is a, longitudinal sectional View taken 
along the line II—II of Fig. 1, 1ooking in the di 
1rection of the arrows. 

Referring nOW to the diraWings more in detail, 
there is Shown, at I0, a, Surface condenser of the 
Iradial-flow type comprising a shell I [ having an 
exhaust Steam inlet H2 at the top and a condensate 
Outlet I3 at the bottom through Which condensate 
may paSS tO the hot Well Structure 14 therebelow. 
The ends Of the Shell are closed by a pair of tube 
|plateS I 6 Which Serve as supports for the terminal 
|portions of a, plurality of tubes tT defining a, tube 
nest I8 extending longitudinally of the shell. 
Water box Structures 20 and 2 [ cooperate with 

the tube plates l?, the Water box 2? having a, 
horizontally-dispOSed partition 22 therein Serving 
to divide the Walter box into an inlet chamber 2:3 
and an outlet chamber 24. The Water box struc 
ture 2 I provides a reVerSing chamber 25, the tWo 
Water b?xes Serving to direct cooling Walter 
through the tubes in tWo paSSes, a plurality of in 
teTmediate tube Supporting plates 26 Serving to 
Support and Space the tubes at points inter 
imediate their terminal portions. 
In the apparatus illustrated in the drawings, 

the first paSS is shown in the upper half of the 
tube nest and the Second pass in the lower half, 
althoutgh it Will be apparent that this arrange 
Innent, is for the purpose of illustration Cnly and 
that the Irelative positions of the tWo paSSes may 
be treVersed Without affecting the invention. 

Preferably, the Spacing of the tubes [l in the 
meSt. I8 is such that there are provided for the 
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entering Steam 1radial-fiOW pathS 21 ?OnVerging 
inwardly toward the center of the tube nest. 
Also, the innermost tubes are alrranged in ClOSely-- 
Spaced Irelationship to provide an air Cooling Sec 

· tion 28 Surrounding an Open core 29 extending: 
from end to end of the tube nest. 

IBoth the air cooling Section 28 and the core 29 
are separated by a horizontally-disposed bafile 31 
to provide a, first-pass core or air paSSage 32 a;flld 
a, first-pass air cooling Section 33, and a, Second 
pass core or air paSSage 34 and Second-paSS air 
cooler 35. 
Air and nOncondensable gases accumulating at 

the radial center of the first paSS flow along the 
core 32 thereof tOWard the cold end of the paSS 
Where they leave the condenser through an air 
ofitake 38. One or more transverse bafiles 39 alre 
provided near the cold or offtake end of the COTe 
32., whereby the air and noncondenSable gases. aire 
forced radially outward annong the tubes of the 
air cooler 33 for final cooling before they enter 
the air offtake 38 to leave the condenSer“. 
In the second paSS air and nOnCOndenSable 

gases flow from the Warm end tOWard the Cool 
end of the pass along the core 34, a, baffle 41 prO 
Vided near the cold end of the core, forcing the 
air and gases radially OutWard into the air COOler 
35 for contact With the tubes at the cooler end 
of the latter. A member 42, cooperating With the 
horizontal baffie 3:1, serves to define a paSSage 43 
extending longitudinally of the SecOnd-paSS COre 
34 and having an inlet opening at the cooler end 
of the second pass adjacent, the bafile 4 I, So that 
air and noncondensable gases finding their Way to 
that point may pass through the baSSage 43 to a, 
point near the cold end of the first paSS. At this 
point, the passage 43 has a discharge opening 44 
for flow of air and noncondensable gases from the 
second pass into the core 32 of the first paSS. 
Thus, it will be apparent, that the air and non 
condensable gases from the second paSS are forced 
to nningle With those of the first paSS and, becalISe 
of one or more of the baffles 39 interposed betWeen 
the opening 44 and the conduit 43, are directed 
outwardly among the coldest, tubes of the first 
pass air cooler 33 for final cooling before exhallSt– 
ing through the air offtake 38. ” 

It will be seen that, by the novel apparatus 
herein disclosed, there is provided, in a tWO-pa:SS 
radial-fiow type condenser, means for obtaining 
the advantages of single-paSS Operation in SO fair 
as flow of air and non-condenSable ga:SeS is COn 
cerned. 
While the invention has been shown in but One 

fortin, it will be obvious to those skilled in the 




