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Lo all whom it may concern :

Be it known that I, Care C. TrHoMaS, a
citizen of the United States; residing in the
city of Baltimore, State of Maryland, have
invented new and-useful Improvements in
Steam and Gas Driers, of which the follow-
ing is a specification.

This invention relates to steam and gas
driers, :

It is particularly applicable for use with
meters such as described in co-pending ap-
plication Serial No, 599,456. filed December
27, 1910, of which the present application
is'a division.
ever, that it is capable of use in various
other relaiions.

One of the objects of the invention is to
provide an improved means for separating
moisture from flowing steam, gas or the like,

Another object is to provide an improved
means for separating the moisture from
flowing steam or gas and for thoroughly
drying the gas.

. Another object is to provide improved
and simple apparatus for effectively accom-
plishing these results.

Other objects and advantages of the in—.

vention will hereinafter appear.

The accompanying drawings illustrate an
embodiment of the invention.

The views of the drawings are as follows:

Figure 1 is a longitudinal sectional view
through an embodiment of the invention.

Fig. 2 is a detail transverse sectional view
of the moisture collecting plates and the
casing with which they are associated, )

Fig. 3 is a longitudinal section of a modi-
fied form of the separator; .

Fig. 4 is a front elevation view of the
moisture collecting plates of the separator
shown in Fig, 3. R

Fig. 5 is a sectional view of a portion of
the heater illustrating an alternative heater
construction.
 Fig. 6 is a diagrammatic view of the de-
vice as applied to a compound engine.

The apparatus illustrate,d_»_,co_mprlsgs, in
general, a housing adapted to be connected
to a gas main or the like through Whlg:h
flows the steam or gas from which the mois-
ture is to be removed. - In the housing is
located a separating®chamber 1, a drying

and heating chamber 2 and a moisture col--

lecting chamber 3 for receiving the moisture

1t should be understood, how- _

separated from the gas or steam by the
separator and drier. '

The separator is located in the forward
end of the housing 4 in a chamber in said
housing which may be called the separating
chamber. A casing or conduit 5, preferably
of smaller diameter than the housing 4 1s
located in said chamber and spaced away
therefrom so that the inner casing is jack-
eted by the steam or gas passing through
the apparatus and is thus maintained at
about the mean temperature of the steam or
gas so that free moisture is not added to it
by condensation on the walls of the casing,
The casing is flanged at its inner end and
suitably attached to the housing 4. The
annular space between the casing 5 and the
housing 4 is closed at the inner end of the
casing, so that any moisture or water that
may collect within said annular space is
forced to drain around the casing
recelving chamber 8. This latter construc.
tion is important for it has been found that
when steam or gas flows along a pipe to-
gether with water, a large portion of the
water may be, and generally is, found flow-
ing along the inner surface of the pipe. The
construction described intercepts this water
and drains it to the receiving chamber 3.

The inlet end of the casing 5 has an
oblique mouth and in front of this mouth
are Jocated deflecting and moisture collect-
ing plates 6. 7. These plates are suitably
perforated and the perforations of each
plate are staggered with relation to the per-
forations in the other so that the steam or
gas is forced to take a tortuous path in
entering the separating chamber whereby
the moisture is separated therefrom and

collects on the plates, down whose inclined

surfaces it flows to the receiving chamber 3.
The water which flows along the inner sur-
face of the pipe is intercepted by the space
between the outer casing 4 and the inner cas-
ing 5 and is discharged to the receiving
chamber, while the water which is mechani-
cally suspended in the steam or gas is driven
down the inclined corrugations of plates 6

and 7, which thus provide for a continuous-
flow of the water in substantially its original

direction of flow, avoiding spattering and

remixing with the gas. -
A projecting flange 8 covers the mouth of

the collecting” chamber 3 to prevent the

5 to the -
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the water in said chamber. This flange does
not meet the opposite side of the ¢hamber so
that an entrance opening 9 is {ormed for re-
ceiving the water from the separator. The
flange is preferably inclined to drain into
the entrance opening.

The plates 6 and 7 for separating the sus-
pended moisture from the steam or gas may
be made in various forms. Fig.2 illustrates
one desirable construction in. which the
plates are corrugated and arranged face to
face with the corrugations mismatched.
The plates are perforated along the crease of
the corrugations. This construction pro-
vides a tortuous path for the steam or gas
and also provides gutters down which the
separated moisture may readily flow.

‘An alternative construction of plates is
chown in Migs. 3 and 4. These plates are
approximately flat, but are perforated and
have burs or projections pressed out there-
from which burs help to collect the moisture
in the drops of sufficient size to drop through
the flowing stream of gas or steam to the
bottom of the housing without being caught
up by said stream. Th this construction the
perforations of the plates are staggered with
respect to each other so that the steam or gas
must follow a tortuous course in passing into
the chamber 5 as a result of which the bulk
of the contained moisture will be thrown
against the surface of the collecting plates
and will trickle down the surfaces of said
plates, collecting into drops thereon and
thence dropping or flowing to the bottom of
t}‘;he housing 4 and into the collecting cham-

er 3.

The heating chamber 2 is provided with
a series of pipes 11 through which steam or
superheated water, that is, water at a tem-
perature above 212° F., is passed. These
tubes are supported by suitable tube sheets
12 in the upper-and lower ends of chamber
9. The tube sheets are covered by bonnets
13 which form chambers 14 between them-
selves and the tube sheets. A pipe 15 sup-
plies steam or superheated water which en-
ters the chamber 14, passes through the pipes
11 into the lower chamber 14 and is carried
away by a pipe 16. In the construction
shown, the lower bonnet 13 and the tube
sheet 12 are within the chamber housing ;
that is to say, they are located within the
pocket 17 in the lower portion of the hous-
ing and are free to move up and down there-
in a short distance to allow free expansion
and contraction of the tubes 11, the pipe 16
passing through a suitable gland 18. Va-
rious other constructions may be employed
for mounting the pipes 11 within the heat-
ing chamber. Fig. 5 illustrates a construc-
tion in which the lower bonnet 13 is located

65 outside of the chamber housing.

\

1,359,647

The apparatus operates as follows:

The wet steam or gas entering the sepa-
rating chamber carries with it" a certain
amount of water which generally flows
along the inner surface of the pipe. This
water is caught in the space between the
housing 4 and the inner casing 5 and flows
into the receiving chamber 3. In order to
enter the casing 5, the steam or gas must pass
through the staggered perforations in the
plates 6 and 7. Tn following the tortuous
path through the openings in the plates, the
water which is carried mechanically sus-
pended in the steam or gas is collected on
said plates and driven down the inclined sur-
faces thereof in the same general direction
as its original direction of flow to the collect-
ing chamber 3. By changing the direction
of flow of the collected water as little as
possible the remixing of the water with the
steam or gas is avoided. The nearly dried
steam or gas in the chamber 5 is thence
heating pipes 11 so that

passed around the !
any free moisture which may be present 18
thoroughly

evaporated and the steam or gas
dried. Tt will be understood, of course, that
the steam or water supplied to the pipes 11
is supplied at a temperature higher than
that of the steam or gas entering the drier.
Tt will be observed that the action of the
drier is continuous.

The term “moisture” as used herein is of
course intended to include not only water
and water vapor but other substances such
as tar, etc., the presence of which in the
gas is particularly objectionable when the

as is metered.

While the separator and drier is particu-
larly useful in connection with meters it is
not limited in its application, but may be
used for example, to reheat steam between
stages of a compound or a triple-expansion
engine, or between stages of a multi-stage
turbine and for similar uses.

Fig. 6 illustrates the use of the drier be-
tween the high and the low pressure cylin-
ders of a compound engine. The exhaust
steam from the high pressure cylinder 19 is
conveyed by means of the pipe 20 to the
heater and drier 21, and thence to the low
pressure cylinder 22. Steam for the drying
pipes 11 is supplied by a pipe 23 connected
to the main steam pipe 24. The live steam
in the pipe 24 is at a much higher tempera-
ture than the exhaust of the low pressure
cylinder and drier and therefore provides
o suitable heating means for the drying
pipes.

Similar applications of the drier between
stages of a multi-stage turbine will be ap-
parent. The drier may also be used between
a reciprocating engine which exhausts into
a low pressure steam turbine and the en-
trance to said turbine. ,

Tt should be understood that the structure
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shown is for purposes of illustration only
and that other structures may be devised
which embody the invention and which
come within the spirit and scope of the ap-
pended claims.

What I claim is:—

1. A steam or gas drier comprising . a
conduit provided with drying means and, in
advance of such drying means, with an inner
conduit spaced from the walls of said first
named conduit and having at its entrance
mechanical moisture-separating means.

2. A steam or gas drier comprising a
housing having within it a drying chamber,
drying means 1n said chamber, an inner con-
duit within said housing leading to said
drying chamber, and moisture-collecting
means guarding the mouth of said inner
conduit. ’

3. A steam or gas drier comprising a
housing having within it a drying chamber,
drying means 1n said chamber, an inner con-
duit within said housing leading to said
drying chamber, and moisture-collecting
means guarding the mouth of said inner
conduit, said inner conduit being separated
from the walls of said housing by a jacket-
ing space.

4. A steam or gas drier comprising a
housing having within it a drying chamber,
drying means in said chamber, an inner con-
duit within said housing leading to said
drying chamber, said conduit having an
oblique mouth, and downwardly inclined
moisture - collecting means guarding said
oblique mouth. : '

5. A steam or gas drier comprising a
housing having within it a drying chamber,
drying means in said chamber, an inner con-
duit within said housing leading to said
drying chamber, and moisture - collecting
plates guarding the opening of said inneb
conduit, said plates being spaced away from
each other and provided »with staggered
openings for the passage of gas or vapor to
the drying chamber.

6. A steam or gas drier comprising a
housing having within it a drying chamber,
drying means in said chamber, and mois-
ture-collecting means in the path of fluid
passing to said drying chamber, said means
comprising perforated corrugated plates
placed in proximity to each other with the
corrugations of the two plates mismatched,
the perforations of said plates being stag-
gered. _

7. A steam or gas drier comprising a cas-

8

ing having within it a drying chamber,
mechanical moisture - separating means in
advance of said drying chamber, tube sheets
at opposite sides of said chamber, tubes ex-
tending from the one tube sheet to the other,
and bonnets covering said tube sheets, one
of said tube sheets and the corresponding
bonnet being located within the casing and
adapted to move therein to permit expansion
and contraction of said pipes.

8. A steam and gas drier comprising a
housing having a drying chamber therein,
drying means within said chamber, a sepa-
rating chamber in advance of said drying
chamber, a casing within said separating
chamber, said casing being spaced from the
walls of said housing and the space closed
at the inner end of the casing whereby the
casing is jacketed and the moisture flowing
along the housing surface intercepted, mois-
ture separating means at the entrance to
sald casing, and a receiving chamber for
collecting the moisture separated from the
steam or gas.

9. A steam and gas drier comprising a
housing having a drying chamber therein,
drying means within said chamber, a sepa-
rating chamber in advance of said drying
chamber, a casing within said separating

chamber, said casing being spaced from the-

walls of said housing and the space closed
at the inner end of said casing whereby the
casing is jacketed and the moisture flowing
along the housing walls intercepted, a plu-
rality of plates having openings therein ar-
ranged at the entrance of said casing, said
plates being inclined downwardly in the
direction of flow of the fluid and being ar-
ranged with the openings in one plate stag-
gered with relation to the openings in the
adjacent plate whereby moisture is sepa-
rated from the steam or gas and drained
downwardly in the direction of flow, and a
receiving chamber for the separated mois-
ture, said receiving chamber having means
adjacent the entrance thereto for preventing
the flowing stream of steam or gas from
coming in contact with the moisture in said
chamber.

In witness whereof, I have hereunto sub-
scribed my name in the presence of two wit-
nesses.

‘ CARL C. THOMAS.
Witnesses:

James F. Jornson,
L. C. Scravrz.
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