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Mhits invention velates %o condensers, but

more particelarly to a-flexible joint for-con-

densers-of the smifacetype. - ~
One-sbject-of the invention isito assure the
maintenance of Huid trght joints between the
tubes and the tube Sheets whereéby they -are
supporbed} ' ‘ '
Amnother @bject s bo permit -of free con-

tractile #nd -expansive meovement of hoth ‘the -

coeting ‘tubes and the -casing without impes-
g one-of these élemverts o o sstrain ns a re-
sult of such movement of the other element.
- “(Mher abjects ‘will Ibe in part ebvious and
in part pointed out hereinafter. - i

In fhe drawmes .aecompanying this speci-
fication and forming a part thereof,

Figure 1 is a longitudinal sectional eleva-
tion of a surface condenser constructed in

- accordance with the practice of the inven-
" tion, and

Figure 2 is a transverse view taken through
Figure 1 on the line 2—2 looking in the di-
rectionindicated by the arrows.

Referring more particularly to the draw-

" ings, A designates generally a condenser com-

prising a casing B which is provided with
the usual inlet opening C.for steam and an
outlet opening D through which the products

- of condensation may pass from the casing B.

For simplicity of illustration the condenser
A is shown as being of the single pass type
in which the tubes I are arranged in this in-
stance in groups designated as F and G. The

" tubes E are arranged longitudinally of the

casing B and extend with their opposite ends
into tube sheets H and J to which they may
be secured in fluid tight relationship in any
well known manner, as for example, by ex-

” panding the ends of the tubes in the tube

sheets. :
The tube sheet H is preferably seated

against the end of the casing B and in turn

acts as a seating surface for an inlet water

_. box K which may be secured to the casing in
*.any suitable and convenient manner,

The
water box K has an inlet opening L through
which cooling water may enter the water box
K for supplying the tubes E. ,

Secured in suitable manner, as for instance

" to the casing B, is an outlet water box O into

which the -cocdling water is discharged from
the tubes I and said water box O ‘has 4 dis-
charge opening P through which the ‘cool-
ing water may pass from the condenser A.
As is well known, in apparatus ‘of the
dheracter to which the present invention re-
lutes, the several component parts or groups
of ;parts aveexposed fo medinms-of different
degrees of temperature, so-that in condensers-
where the tube sheets are aflixed to the -cas-
ing of the condenser and the tubes are:secured
to ithe tube sheets any expansive or-contrac-
tileamovement of one-element or-grenpsof ele-
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- ments will be:directly transmitted tothe asso-

ciated ‘or -contacting -elements. "This is -6b-
jectionable, and -especially so in -condénsers
wherein ‘the tubes are-secured to ‘the tube
sheetstby the method of-expansion of the ends
of ‘the tuthes, -since it tends to loosen the seal
between the tubes -and the rtube plates and’
frequently causes tube “breakage; particular-
ly in-such’ cases where ithe tubes have fbéen
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previeusly weakened by corrosion.

Tihe present -mvention contemplates the’
provision wf ‘means. adapted to prevent the
expesuwe :0f the tubes to the ‘contractile and
expansivemoveraent-of the casing B, "To'this
end. the tube sheet J is “formed of sinaller
crossseutional avea than the casing B where- -
in it is dispesed so :that ithroughout ‘the en- 80
tire apersitron «of :the wendenser A, irrespec-
tive -of :the welative change - of :positions :of
the tubesheet.J and-the:casing B,there will
at -atl thinres exist @ space «or :spaces-between
these elements. o ’

The tube sheet .J is accordingly provided
with abeam Qwhich-may bebeltedtothetube
sheet ror ‘otherwise suitably :secured -thereto,
and :the :said theam 1Q, which preferably ex-
tends transversely of fthe casing B and isio-
cated between the groups of tubes F' and &, is
seated with its ends wpen bearing imemhers
Rilecated within the:casing Biand:on:the: side
waklsithepeof. -0 0 o ‘
- Che ends of the beam Q-are zeated doosely.
an ‘theheanngs R goithat whenever the tubes:
E expand orcontract the said beam-Q nay
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slide freely -on :the. bearings R -whereby it,
-the tube shect :-and elements xc,qnnected .ﬁhex:e-

: 10i

to wikl-be.supported..
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35, to form a joint therebetween. -

49, ing means on the tube sheet for holding the

It
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In order to prevent communication be-
tween the interiors of the water box O and
the casing B a flexible connection or band S,
which may consist of rubber or other suitable
impervious material, is disposed between the
water box O and the tube sheet J so that, in
effect, it forms a portion of the water box O.
Preferably the band S is of U-shape cross
sectional area of which the straight legs T and
U’ are in this instance introverted to lie
against the adjacent surfaces of the tube sheet
J and the water box O respectively. Disposed
upon the inner surfaces of the legs T and U
are clamping rings W which are firmly

clamped in position by bolts X to compress -

the legs T'and U for forming fluid tight joints
between the band S and the associated ele-
ments. :

_‘As will be readily apparent from the fore-

0. going description, any relative movement be-

tween the casing B and the tubes E, such as
may result from unequal expansion of these
elements, may freely take place without im-
posing one element to strains resulting from

9. movement of another element.

I claim: »

1. A surface condenser, comprising a cas-
ing, a water box for the casing, cooling tubes
in the casing, a tube sheet having the tubes

.secured thereto, supporting means on the tube

sheet cooperating with the casing for holding
the tube sheet suspended in the casing, and
flexible means spaced from the casing and as-
sociated with the tube sheet and the water box

2. A surface condenser, comprising a cas-
ing, a water box, cooling tubes in the casing,
a tube sheet having the tubes secured thereto,
bearing means carried by the casing, support-

tube sheet suspended in the casing and being
slidably supported by the bearing means, and
flexible means spaced from the casing and
associated with the tube sheet and the water

. box to form a joint therebetween.

3. A surface condenser, comprising a cas-
ing, a water box at the end of the casing, cool-
Ing tubes in the casing, a tube sheet having the
tubes secured thereto, bearing means carried
by the casing, supporting means on'the tube
sheet and being slidable on the bearing means
relatively to the casing to permit of free con-
tractile and expansive movement of the tubes,

and flexible means connected to the tube sheet’

and the water box to form a joint therebe-
tween. T :

4. A surface condenser, comprising a cas-
ing, a water box fixedly secured to the end of
the casing, cooling tubes in the casing, a tube

sheet in ‘the casing having the tubes secured

thereto and being of smaller area: than the
casing to avoid contact between the tube sheet
and the casing, integral hearing means on the
casing, supporting means on the tube sheet
slidable on the bearing means in the casing to

permit of movement of the tube sheet rela-
tively to the casing, and flexible means spaced
from the casing and connected to the tube
sheet and the water box to form a joint there-
between.

5. A surface condenser, comprising a cas-
ing, a water box, cooling tubes, a tube sheet in
the casing having the tubes secured thereto,
bearings in the casing, a beam secured to the

tube sheet and loosely seated on the bearings-

to hold the tube sheet suspended in the casing,
and a flexible joint between the tube sheet and
the water head to seal the interior of the cas-
ing from the water head.

6. A surface condenser, comprising a cas-
ing, a water box fixedly secured to the end of

the casing, cooling tubes in the casing, a tube-

sheet in the casing spaced from the water box
and having the tubes secured thereto, bearing
means carried by the casing, -supporting

means on the tube sheet slidable on the bear--

ing means to permit movement of the tube
sheet relatively to the casing, flexible means
spaced from the casing and connected to the
tube sheet and the water box to enclose said
space and seal the interior of the casing from
the water box.

In testimony whereof I have signed this
specification. o

JOHN KIRGAN.
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