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Application filed March 26, 1925, serial No. 18,378, 
This invention relates particularly to sur 

face condensers, but may apply to other Sur 
face cooling or heating devices, in which 
steam or other gas or vapor is condensed or 

5 in which air or gas is cooled or heated. 
The object of the invention is to cause as 

complete a flow of the steam or vapor as 
possible through the condensing unit, for 
instance, and by producing substantially 

10 complete flow, more steam will be condensed. 
In a cooler or heater as distinguished from 
a condenser, the object is also to cause this 
substantially complete flow of the gas or 
vapor through the cooler or heater. 

in an ordinary surface condenser as, for 
instance, a single pass condenser, the pene 
tration of flow of vapor or gas is not uni 
form throughout the length of the con 
denser, due to the fact that the temperature 

20 decreases from the water inlet end to the 
water discharge end of the condenser. This 
causes varying amounts of steam to be con 
densed per unit of tube area in different 
portions of the condenser, and the penetra 

25 tion of vapor is less at the water inlet end 
than at the water outlet end. 

It is an object of this invention to appor 
tion the steam in the various parts of the 
condenser so as to produce substantially the 

30 same depth of penetration throughout and 
to utilize the entire available cooling surface 
of the condenser. 
In accordance with my invention, I di 

vide the condenser into sections or compart 
35 ments by a partition or partitions extending 

transversely across the longitudinal water 
tubes or cooling surfaces of the condenser. 
By this means, the pressure in the bottom of 
each compartment may be lowered enough 

40 to cause complete penetration of the steam. 
Without the sections or compartments. 

the air is drawn out of the entire condenser 
by the vacuum pump or other evacuating 
apparattus, and if the fall of pressure is 

45 sufficient to produce complete penetration of 
the vapor in the inlet end, steam will be 
drawn from the discharge end of the con 
denser, which is highly undesirable. If the 
pressure drop is no more than sufficient to 

50 cause complete penetration of the vapor at the 
outlet end, a certain amount of inactive cool 
ing surfaces is left at the inlet water end. 
By dividing the condenser into a plurality 
of compartments, the vacuum in each com 

5 partment may be different, and the amount 

5 

of inactive cooling surfaces in each com 
partment is decreased, thus increasing the 
total amount of active cooling surfaces in 
the whole condenser. 
The invention is illustrated in one of its 

preferred forms in the accompanying draw 
ings, in which 

Figure 1 is a side elevation of a condenser, 
Figure 2 is an end elevation partly in 

transverse section, and 
Figure 3 is a longitudinal sectional ele 

vation of a condenser. 
Referring to the drawings, the condenser 

A is preferably a surface condenser, pro 
vided with the water tubes A', and the con 
denser shell may be of wedge shaped form, 
as shown, in which the mixture of condens 
able vapor and gas, as steam and air, is 
admitted in the top and after passing down 
Wardly over the condensing surfaces, the 
condensate passes out of the bottom, in this 
instance through the outlets B, there being 
a plurality of outlets, connected by suit 
able piping B' to the condensate removal 
pump B'. 3. 
Although coolers need not be used in con 

nection with this invention, they are shown 
in the drawings for purposes of illustration, 
and in this instance a plurality of coolers C 
are arranged against the lower portion of 
one or both sides of the condenser, prefer 
ably at an angle to the vertical axis of the 
condenser. These coolers comprise that por 
tion of the condensing apparatus in which 
the latter part of the total heat abstraction 90 
takes place, and they are preferably shown 
of wedge shaped or pyramidal form, al 
though not necessarily of this form. The 
mixture of air and vapor coming frm the 
condenser A after the major portion of the 

6. 

7. 
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95 
steam has been condensed, in this case, 
passes upwardly through the coolers, which 
are provided with multiple cooling elements; 
sprays or surfaces, Suitable evacuators, as 
for instance vacuum pumps, (not shown) 
are adapted to be connected to the coolers at 
the outlets D. The function of the coolers, 
as is well understood, is to complete the con 
densation of the vapors as the mixture flows 
from the surface condenser, and a separate 
vacuum pump is preferably used for each 
cooler. 4 . 

it is apparent from the drawings that 
suitable piping and connections, to be de 
scribed, are provided for the circulation of 10 
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cooling water both through the water tubes 
of the condeiser and the cooling elements 
of the coolers, although as stated, the coole's 
may be omitted if desired, as the invention 
is applicable to a codeaser without coolers. 

In accordance with this inventio, one og 
inore transverse partitions E. divide the cas 
ing of the condenser into, a piirality of Con 
partments, is his instance of a partition E 
being sinc''': for purposes of illustration. 

in or a plurality of artitios;?s 
eiiii the coil defiser is 8ty Sui 
a care should be tailer & 
iotas a substantially tight 

the botton portions, at least, of 
of the coadense casing and 
8, height sufficient to prevent, 

short, circuiting if the gases between the out 
eas or vacuit pimp connections, Cauik 
ing witi preferally be used between the pay 
tition and the walls of';he casing around the 
lover portion of the casing in the joint her 
tween the partition and the casing. The 
Eubes assing tightly through the partition, 
form sufficiently tight joints without other 
Securing ne&ns. 

Since the partition E as show in Figure 
3 divides the siegia inlet, opening at the top 
of the conderser casing, he condensable 
mixture entering the condensei' is caused to 
divide and flow through both compartments. 
in accordance ith this construction, the 
pressure drop is greates& at he water inlet, and and the said drop in each cornpartinent 
is progressity 

19 

s joint, ". 
the Wiis 
throughout 

2. 

2. 5 

3raller from the injection 
waier end of the condeisser to the discharge 
water ead. By fortning 2 substantially 
tight join around the lower grion of the 
partition E between the partition aid the 
condense casing and betwee: the tubes and 
the partities. E, the pressure in the bottom. 
of each compartinent may be overed enough 
to cause complete genetration of the steam 
froia the top to the bottom of each con 
partment, when both coolers and their vacu 
tin pups assumed to be connected thereto 
are in operation. The vacuum in each coin 

try, be different, so that the pres. 
ila comparinents progressive 
the amount of inactive cooi 
each cosphati Rent, is de 

The icial amount of active cooling 
in the whole coxiderser is by this 25 ine'egged. As an exampie, les, it be 

asst. Yed that a certain vacuum is dia's 7, at 
the top of the coaderser in each goEYAgark 
meat. in such cases the vacturis first af, 
the bottons of the compartments will e 
higher that said given vacuun, but will pro 
gressively decrease towards the water dis 
charge end of the condenser. 
The partition E taot only forms a divid 

ing partition in the condenser, but forms a 
support shee, for the tubes. Due to the 

65 position of the inlet, with respect to the 

45 

(3) 

tubes Á', the tendency of the steam entering 
it at high velocity is to pass straight down 
instead of under the overhanging portion of 
the casing A adjacent the inlet water head 
G. Steam is directed into these spaces by 
obstructing its path adjacent the partition 
E as by means of a baffle F extending from 
the partition E to an intermediate tube 
isiheet F. 

Suitable means are provided, as stated, 
for, circulating water through the condenser 
and the coolers, and as shown, the condenser 
is provided with the inlet water head G and 
the discharge water head I, and water en 
te's the head G at the water inlet J and 
passes through the upper rows of tubes A. 
and out the discharge outlet K. A deck L. 
is formed in the inlet water head G and 
water passes from the inlet water head G 
SigE the pipe O to the water inlets P 
of the coolers C and from the discharge out 
lets Q. of the coolers through the common 
pipe R to the inlet S of the inlet water head 
Gbeneath the deck L. and, thence through 
the lower rows of tubes A* to the discharge 
water head (i. 

claim: 
i. A surface condense comprising a cas 

ing having longitudinally extending water 
tubes, an inlet for a condensable mixture of 
vapor and gas at the top of the casing, at 
least, one transverse partition dividing the 
casing into a plurality of compartments, and 
outlets for condensate and non-condensable 
vapors at the bottom of each coin partment, 
said non-condensable vapor outlets being 
adapted to be connected to evacuating ap 
paratus, whereby the pressure drop in each 
compartment may be progressively Sinailer. 
from the injection water end of the con 
denser to the discharge water egg. 

2. A surface condenser comprising 3, ca&- 
ing having longitudinally extending Water 
tubes, an inlet for condensable inixture of 
vapor and gas at the top of the casing, a% 
least one transverse partition dividing the 
casing into a plurality of compartinents, said 
partition forming 8 substantially tight joint: 
with the bottom portions of the walls of the 
casing, and outlets for condensate and non 
condensable vapor at the bottom of each 
compartinent, said non-condensable vapor 
outlets being adapted to be connected to 
evacuating app3ratus, whereby the pressure 
drop in each compartment may be progreS. 
sively smaller iron the injectio; water ed 
of the condenser £o he discharge water end. 

3. A surface condenser comprising a cis ing having longitudinally extending water 
tib2S, an inlet for 3, condensable mixture of 
Vapor and gas at tie top of the casing, at 
ieast, one transverse partition dividing the 
casing into a plurality of compartments, 
said partition forming a substantially tight 
joint, with the botton portions of the was 
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of the casing, and outlets for condensate and 
noh-condensable vapors at the bottom of 
each compartment, said non-condensable 
vapor outlets being adapted to be connected to evacuating apparatus, whereby the pres 
sure drop in each compartment may be pro 
gressively smaller from the injection water 
end of the condenser to the discharge water 
eld. 

4. As surface condenser comprising a cas E. having longitudinally extending water 
tubes, an inlet for a condensable mixture of vapor and gas at the top of the casing, at 
least one transverse partition dividing the 
casing into a plurality of compartments for 
steam, said partition forming a substantially 

20 

tight joint with, the bottom portions of the 
walls of the casing, outlets for condensate 
and non-condensable vapors at the bottom of 
each compartment, and devaporizers con 
nected to said non-condensable vapor outlets, 
said devaporizers being adapted to be con 
nected to evacuating apparatus, whereby the 
pressure drop in each compartment may be 
rogressively smaller from the injection wa 

3. 

ter end of the condenser to the discharge 
water end. - 

5. A surface condenser comprising a cas 
ing having longitudinally extending Water 
tubes, an inlet for a condensable mixture of 
vapor and gas at the top of the casing, at 

30 

least one partition dividing the casing into . 
a plurality of compartments, and outlets for 
condensate and non-condensable vapors at 
the bottom of each compartment, said par 
tition forming a substantially tight joint 
with the bottom portion of the walls of the 
casing and with the tubes throughout a 
height sufficient to prevent short-circuiting 
of gases between said outlets for each com 
partment, said non-condensable vapor out 
lets being adapted to be connected to evacu 
ating apparatus, whereby the pressure drop 
in each compartment may be progressively 
smaller from the injection water end of the 
condenser to the discharge water end. 
In testimony whereof I have signed this 

specification. 
PAUL. A. BANCEL 
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