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- To all whom it may concern:
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. is, of course, in an upward direction; and-
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- present :device pr

Be it known that I, Wt H. Prrires,

a citizen of the United States, residing at-

Chicago, county of Cook, and State of- II-
linois, have invented certain new and uséful
Improvements in Expansion Joints, fully
described and represented in the following
specification and the accompanying draw-
ings, forming a part of the same.

his invention -relates to ‘improvements

in expansion joints. . S
The especial object of the present inven-
tion is to provide an improved expansion
joint of simple and durable construction,
which -shall be satisfactory in application
to a turbine exhaust connection to a con-
denser. The invention may be advan-
tageously used.in this relation, even where
the turbine and-condenser are mounted on

» solid foundations and with the condenser be- .

neath the turbine. Expansion of such con-
denser, when mounted on a solid foundation,

various expedients have been resorted to
meet this condition, many of which are com-
plicated, while the simpler means have heen
found more or lgss unsatisfactory. The
vides an efficient means

for compensating for all ordinary movement
of the connected parts, aswell as any abnor-
mal expansion such as may occur in a conden-
ser when the circulating pump stops, through
accident or otherwise, with resultant exces-
sive heating and expansion of the condenser.
The invention contemplates the use of a re-
silient member interposed between the ends
of hollow members, such as a turbine exhaust
and condenser, which in use will be sufficient-
compressible and resilient to compensate

1
' ff)r such expansion and maintain constantly

a tight joint. Means are also preferably
grovided for protecting the resilient mem-
er from contact with oil, steam or other

-elements harmful thereto, thereby prolong-

ing the life of such member, and this fea-

ture, with the novel means for positioning

and holding such resilient member, provide
an expansion joint in which loss of the pro-
tecting liquid is prevented even when the
parts are in their most widely separated
positions. '

For a full understanding of the inven-
tion, the same will now be described in de-
tail in connection with a preferred embodi-
ment thereof shown in the accompanyin
drawings, and the novel features thereo%

then be pointéd out in the appended. claims,

In the drawings— . : :
~ Figue 1 is a section on the irregular line
1—1 of Figure 2, and’ PR
Figure 21s a broken vertical section taken

“centrally through Figure 1. .~ . ,
Referring now to the drawings, and par-

ticularly ‘to Fig. 2, the members subject to
longitudinal -expansion . and contraction

with respeet to each other are, in the : res- -
..ent case, the exhaust A of 'a steam turbine .

and a condenser shell, the letter B indicat-
ing the stecam inlet thereof. In order to

permit the required expansion and contrac-
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tion of these parts; incident to tempera-- -

ture changes produced by the exhaust steam

.and otherwise, there is interposed between

the parts A and B an annular member 10,

Erefe.r’ab]y of circular form, and of a flexi- .
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le and resilient ‘material, which may ad- -

_vantageously be soft rubber, the resilient

qualities of which. will be enhanced by pro-

viding. therein a central hollow space 11, -

forming, in effect, an' air cushion. The
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member 10. may be supported in any suit-

able manner, but a preferred support there:
for consists of circular flanges or plates 12.
13 secured, respectively, to the parts A, B
by bolts 1, such flanges or plates being
formed with circular ridges 2 Y\aving their
outer faces shaped to conform to the curva-
ture of the member 10, to provide a secure
seat for such member. The limit. of longi-
tudinal movement toward each -other of 51(3
parts A, B is, of course, the distance be-
tween the tops of the ridges 2, and sufficient
space must, therefore, be left therebetween
to meet all requirements of the use for
which the joint may be designed. A con-
venient and preferred manner of prevent-
ing the member 10 from being forced later-
ally off of its seat on the flanges 12, 13 is
shown, consisting of a plurality of arcuate
members 3, conforming in shape to the pe-
riphery of the member 10 and held there-
against by adjusting screws 4 having a loose
engagement with sockets 5 formed on the
arcuate members 3 whereby the resilient
member 100 may he laterally compressed
against the circular ridges 2. Not only is
Iateral displacement and distortion of the
member 10 thus prevented when maximum
expansion of the hollow members between
which it is located occurs, but such lateral
compression of the member 10 also aids ma-
terially in maintaining a fluid tight. joint
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“when the hollow members A, B reach their

maximum degree of separation under ther-
mal changes, such lateral compression tend-
ing to. increase the vertical diameter of the
cylindrical member 10 and thus increase its
elasti¢c limit in this direction. The adjust-
ing screws 4 are

thereof; and are also provided. with- protect-
ing caps .6. " To prevent oil or other for-
eign -matter coming in contact with the re-

silient member 10 and exerting a deteriorat- -
.ing effect thereon, the circular plate or

flange' 13 is provided with.an extension T,
forming a circular trough for reception of
-water or the like, indicated at C, the depth
of such trough and height of the liquid
therein being such as to entirely cover the
resilient: member '10.. ‘The trough ‘is also
provided with . an overflow connection. D
leading to any suitable point, whereby any
foreign' substance, such, for example, as oil,

which would have a tendency to rot the rub-

ber member 10, is

: kept-from contact there-

- While’ the ‘ﬂ‘a’ng"e's or iﬂatés 12, 13 are

- shown ‘as formed 1n one Ppiece, it will be un-

derstood :that they may be made in.any

‘number ‘of - sections desired and . such sec-

‘tions bolted or otherwise secured together

- in ‘the: usual -manner, - as, for instance, by
. forming abutting rightangle flanges. on
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‘each section: with provision for bolting the
flanges together.. “In the Ei‘esent usR ‘of the
'device, also, it-is.preferable t

inner surface of the member 10 from con-

tact with the exhaust steam, and this may

conveniently be done by providing a hollow
cylinder E; secured to either the member A
or B, or the flanges 12 or 13, as desired, by
screws- ¢, so that, as shown in Fig. 2, the
part B and its flange 13 may be free to move
longitudinally on the cylinder E, as the con-
denser expands and -countracts, and yet pro-
tect the inner surface of the member 10
from contact with the exhaust steam.

It will -be understood that the invention
is not confined to use as an expansion joint
between a steam turbine exhaust and a con-
denser, as shown, but that the device is ca-
pable of use in various other relations and,
in its broader aspects, on either vertical or
horizontal joints. It is to he understood,
also, that various changes and modifications
may be madg in the construction and ar-
rangement oY parts shown and described,
while still retaining the invention defined
by the claims. ' : .

What is claimed is:

1. In an expansion joint, the combination
with a plurality of hollow members, of a
regilient annular member interposed between
the juxtaposed ends of said hollow members,
and adjustable means for laterally com-
pressing said annular member to Imcrease

rovided with squared-or
otherwise formed heads to facilitate turning

le to protect the.

.in said grooves, and

1,515,618

the pressure thereof against the ends of said
hollow members and hold said annular mem-
ber in place. o _
2. In an expansion joint, the combination
with a plurality of hollow .members, of a
resilient annular tube interposed between
the juxtaposed ends of said hollow members,
and ajustable means for laterally compress-
ing said.annular tube to increase the pres-
sure thereof-against the ends of said hollow
members and. hold said tube in'place.
3. In an expansion joint, the combination
with a plurality of hollow members; of a
rubber ring interposéd between the ends
of said hollow members, means for. laterally
compressing said cylindrical member to in-
crease the pressure thereof on the ends of
said hollow members and hold it in place
and liquid sealing means for preventing
contact of oil with said rubber ring. -
- 4. In-an expansion joint, the combination
with a plura})ity of hollow members, of a
rubber ring interposed between the ends of
said hollow ' members, laterally movable
‘members for applying pressure to the periph-
ery: of said rug

ber ring to-increase.the pres-
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sure thereof on the ends of said hollow mem- =

bers and hold it in place, and a liquid hold-

.ing ‘trough .surrounding said rubber ring
for preventing contact of oil with said rub- *

“berring. - :

5. In an expansion joint, the combination
with a plurality of hollow members, of
plates secured to the juxtaposed ends of said
members, said plates having grooves formed
therein, a resilient qacking member seated

aterally movable mem-
bers for applying pressure to the periphery
of said resilient packing member to hold it
in place and increase its pressure on the ends
of said hollow. members. ‘
~ 6. In an expaunsion joint, the combination
with a plurality of hollow members, of a
rubber tube interposed between the juxta-
posed ends of said hollow members, adjust-
able -arcuate members arranged to engage
the periphery of said rubber tube and hold
it in place under lateral compression, and
liquid sealing means for preventing contact
of oil with said tube.

7. In an expansion joint, the combination
with the juxtaposed ends of a. plurality of
cylindrical hollow members, of a rubber ring
interposed between the ends of said hollow
members, seats for said rubber ring formed

-on the ends of said hollow members, adjust-

able .members arranged to engage the pe-
riphery of said rubber ring and hold:it in
place under lateral compression, a liquid
holding trough surrounding said rubber
ring for preventing contact of oil therewith,
an overflow connection to said trough, and

means for protecting the inner surface of-

said rubber ring from fluid passing through
the hollow members.
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8. In an éXpansion joint, for 5 turbine ex- rybhep ring in place, and screws 4 for ad- 2
haust connection_ to a condenser, the con. justing said arcuate members.
bination with the juxtaposed ends of a tur- * 10, In AN expansion joint for g turbine ex-
ine exhaust A and condenser injet B, of haust connection to g condenser, the com-
flanges 12, 13 tubular rubbey ring 10 inter- bination with the juxtaposed ends of turbine
posed\therebetween, adjustable arcuate mem-  exhaust A apd condenser inlet B, of grooved o
bers 8 arranged to engage the periphery of flanges 12, 19 tubular rubber ring 10 inter-
said rubber ring and hold it i Place under posed therebetween, adjustable arcuate mem-
lateral compression, and liquid holding bers 3 arranged to engage the periphery of
trough 7 for preventing contact of o] with said rubber ring and hold it under lateral
said rubber ring. compression, liquid holding trough 7 for pre- 30
1 an expansion joint for g turbine venting contact of oi] with said rubber rip \
exhaust connection with a condenser, the and cylinder E arranged to protect the
combination with the Juxtaposed ends A, B, inner surface of said rubber ring 10 from
respectively, of a turbine exhaust ang eon- - contact with exhaust steam.
denser inlet, of flanges 12, 13, respectively,  Inp testimony whereof, I have hereunto 35
secured thereto, tubular rubber ‘ring 10 get my hand.
seated on sajd flanges, adjustable arcuate

‘members 3 for positioning and holding saiq _ WILL H, PHILLIPS,



