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JOHN KIRGAN, oF EASToN, PENNSYLVANIA, ASSIGNOR TO INGERSOLL-RAND COMPANY., 

OF JERSEY CITY, NEWJERSEY, A CORPORATION OF NEWJERSEY 

?ONDENSER 

Application filed August 15, 1930. Serial No. 475,571. 
This invention relates to condensers, but 

more particularly to a flexible joint for con 
densers of the surface type employing tube 
sheets in which the ends of the cooling tubes 
are embedded and wherewith they cooperate 
to form seals for preventing the inter-mix ? 

ture of condensate and the cooling medium, 
such as raw water. . . . . 
One object of the invention is to prevent 

the occurrence of leaks between the cooperat 
ing Surfaces of the cooling tubes and the tube 
sheets whereby the cooling tubes are sup 
ported. 
Another object is to permit of relative con 

tractile and expansive movement of the con 
denser casing and the cooling tubes. 
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Other objects will be in part obvious and 
in part pointed out hereinafter. 
In the drawings accompanying the specifi 

cation and forming a part thereof, 
Figure 1 is a longitudinal sectional eleva 

tion of a surface condenser having the inven 
tion applied thereto, and 

Figure 2 is a similar view showing a modi 
fied form of the invention. 

Referring to the drawings and at first 
more particularly to Figure 1, A designates 
a condenser casing having an inlet B through 
which steam may enter the casing A and at 
a point in the bottom of the casing an out 
let C through which condensate may be with 
drawn by suitable pump means (not shown). 
The condenser A may, as indicated, be of 

the single pass type and is accordingly pro 
vided with a nest of tubes D which extend 
longitudinally of the casing A and therefore 
transversely of the direction of steam flow 
through the casing. 
The ends of the tubes D may be fixedly se 

cured in any well known manner to the tube 
sheets E and F located a diacent the ends of 
the casing A. The tube sheet E in this in 
stance lies between one end of the casing A 
and a Water box G secured to the casing as 
by means of bolts Hwhich also serve to clamp 
the tube sheet E firmly between these ele 
ments. The water box G may be provided 
with a suitable inlet opening J preferably lo 
cated near the upper portion of the water box 

and through which opening raw coolingwa 
ter may be supplied to the cooling tubes D. 
In accordance with the practice of the in 

vention the tube sheet F which may be of 
Somewhat Smaller dimensions than the tube 55 
sheet E is located entirely within the casing 
A. So that a space Kexists between the tube 
sheet F and the Wall of the casing A or, as 
illustrated, a clamping ring L which is Se 
cured to the casing A by means of bolts O. 60 
Arranged in face to face relationship with 

the clamping ring L is a second champing 
ring P which may be in all essential respects 
similar to the clamping ring L to which it 
is secured by bolts Q. Both clamping rings 65 
L and Phave introverted flanges R. that of 
the ring L being seated against an outer 
lateral flange S of the casing A to cooperate 
therewith for forming a seal between these 
elements and it is in the flange S and the 70 
flange R. of the ring L that the bolts O are 
arranged. 

Seated against the outer surface of the 
flange R of the ring Pisa water box T which 
is secured to the ringP by bolts U. The water 7 
box T has a discharge opening W through 
which the cooling fluid flowing from the tubes 
D into the water box T may flow from the 
condenser. 
As is well known, in apparatus of the char-, 80 

acter to which the present invention per 
tains, the various elements thereof are ex 
posed to mediums of different degrees of tem 
perature. For example, during the normal 
operation of the condenser the casing A and 
the outer surfaces of the tubes D are con 
stantly exposed to the direct contact of the 
steam intended to be condensed while the in 
terior surfaces of the tubes are exposed to 
cooling water of comparatively low tempera- 90 
ture. Obviously, when operating under these 
conditions there will be unequal degrees of 
relative expansion and contraction in the cas 
ing A and the tubes D. 

in structures of this type employing fixed 95 
tube sheets and where the ends of the cooling 
tubes are secured to the tube sheets by ex 
panding the ends of the tubes it is extremely 
difficult to maintain fluid tightioints between 
the tubes and the tube sheets whereby they are 100 
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supported. The present invention contem 
plates the provision of laneans to enable rela 
tive expansive and contractile movement of 
the tubes and the casing. To this end the 
tube sheet F is provided with an expansion 
plate or joint Whaving an opening X there 
in to permit free communication between the 
water box and the tubes D. 
The plate W is of such cross sectional area. 

that it may flex readily whenever unequal ex 
pansion between the casing A and the tubes) 
takes place and is secured to the tube sheet. F 
at points near the edge thereof by bolts Y 
which serve to clamp the plate W and the 
tube sheet F in fluid tight relationship. Pref 
erably a supporting ring Z is seated on the 
side of the plate W facing the water box T 
and said supporting ring is also clamped in 
position by the bolts Y. 
The outer portion of the plate W in this in 

stance lies between the lateral flanges S of 
the rings L and P and is calmi)ed therebe 
tween by the bolts Q to form fluid tight joints 
at this point. The plate W thus not only 
serves as an expansion joint, between the 
tube nest and the casing A but also supports 
the tube sheet and its proportionate share of 
the tube nest. 

In the modification shown in Figure 2 the 
casing designated bw b is provided at one end 
with an inlet water box 6 and at its other end 
with a discharge water box (d. The conden 
ser showvn in this modification ilmav also be of 
the single pass type, although in this instance 
the cooling tubese are arranged in two groups 
if and of and the inlet, water box c is divided 
into upper and lower compartments h, and i 
respectively bv a plate 7. Each comnpart 
ment has an inlet opening o through which 
water from the same source of supply may 
enter the compartments. 
Similarly the water box dis divided into up 

per and lower compartments p and (7 respec 
tively by a plate 7. The plates ( and 7 are 
preferably provided with flanges s against 
which lioper and lower cover plates d and at 
maw be bolted to form closites for the outer 
endles of the w\righter" |box;es; 6, 8th d r/. 
This arrangement affords a convenient 

means for insecting the taqbes e or fo!" malk- . 
ing repairs thereto since, as will be readily 
appreciated. it enables either one of the 
grouns of tubes to be rendered inactive while 
such t'al): it's are being inade and at the sane 
timo allows the una fected group of tubes to 
remain active for condonsino staam da ring its 
passage through the casing b. 

Between the water box c2 and the ca sing b 
is a ranged a tube sheet E to support the 
ends of the tribes r india cent the water box e. 
The opposite ends of the titles a are. as in the 
referred modification, spported by a tube 

sneef. F beëvxveen which and the Water box (l 
is lamped the inner portion of an a fertured 
flexible late or joint v, bolts () being used 
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for this purpose and said bolts extend 
through a flange a on the water box d and 
through the plate and the tube sheet F. 
The outer portion of the plate is clamped 

into fluid tight relationship with a clamping 
ring i? bolted to the end of the casing b, and 
a Suppoiting ring 2 is scated against the Outei 
surface of the plate to form a seat for nuts 
2 of bolts 3 whereby the rings by and 2 and 
tihe plate 'v' are seclairely clamped together. 

In the preset instance the inner end or 
flange of the plate 7 is secured to an inter 
mediate portion of the tube sheet F by means 
of bolts 4. The entire arrangement, is such 
that the plate supports not only a portion 
(of the tubes e and the tube sheet F but also 
the Yater box d. 

În practice, the present invention has been 
found to function in an unusually eficient 
y:nner. Due to the arrangement described 
the Sea between the ends of the tubes of the 
cGirdense and the tube sheets whereby they 
are su; ported will at all times remain uniim 
jailed and, owing to the flexibility of the 
plate whereby the tube sheet; F is supported, 

Ses and the casing of the condenser may 
and contract freely without imposing 
ive strains upon any portion of the 

clainn : 
1. A surface condenser, comprising a cas 
g, water boxes for the ends of the casing, 

tube sheets, coolino tubes in the casing con 
nected at their ends to the tube sheets, flexi 
ble means forming a support for one tube 
sheet to permit of relative contractile and ex 
prisive movement of the tubes and the cas 
ing, and meains interposed between one water 
box and the casing to support said flexible 
eS. 

2. A surface condenser, comprising a cas 
ing, water boxes for the ends of the casing, 
tube sheets, cooling tubes in the casing con 
nected at their ends to the tube sheets, flexi 
ble nens forming a support for one tube 
sheet, and cooperating there with to form a 
seal between the casing and one of the water 
boxes, and means interposed between one 
water box and the casing to support said 
flexible means. 

33. A starface conflenser, comprising a cas 
in Y. water hoxes for the ends of the casing, 
the sheets, cooling tubes in the casing con 
nected at thei: (ands to the tube sheets, a 
flexible plate interiosed between the casing 
and a water hox and being connected to one 
tube sheet to support said tube sheet, and to 
permit of relative contractile and expansive 
Imevement of the tubes and the casing, and 
means secured to the casing and said water 
hox and interposed therebetween to support 
said flexible plate. 

4. A surface condenser, comprising a cas 
water hoxes for the ends of the casing, 

tube sheets, cooling tubes connected at their 
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ends to the tube sheets, clamping rings inter 
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posed between the casing and one water box, 
a flexible plate clamped between said rings 
and supported independently of the casing 
and said water box, and means for connect 
ing one tube sheet to the plate for supporting 
the said tube sheet and to permit of relative 
expansion and contraction of the casing and 
the tubes. 
In testimony whereof I have signed this 

specification. 
JOHN KIIRGAN. 


