F. L. ALLEN.
" STEAM SEPARATOR,
APPLIOATION FILED NOV, 16, 1908,

935,772, Patented Oct. 5, 1909

2 SHEETS8—SHEET 1

¥y
7
7. LS
¢
]
@
A eS
R ARRYR
e N: ¢
N N
N N !
g? ﬁ" . qb =i ||::|I
A o ) l]f.l'
Q &23 % &l Ri‘)l q(\g - ) anvual'oz»
Witnesses ‘ ‘ E’(fﬂi_[.dzzew

Sttorney




F. L. ALLEN,
STEAM SEPARATOR.
APPLICATION FILED NOV, 16, 1908,

935,772, : Patented Oct, 5, 1909,

2 SHEETS—SHEET 3.

' @\\z\\\\\w %

}\\\\\\m\\% /

A 5 g

Inventor

" | ' i gt
T (Ger oz By |
R4 cufm | M’” A

ﬂtbo'cnus




(S

)
ot

40

45

50

55

‘vided with a head 5 upon which the journal

'

UNITED STATES PATENT OFFICE.

FRANX L. ALLEN, OF §T. J OSEPH, MICHIGAN.

' STEAM-SEPARATOR.

935,772,

Specifieation of Letters Patent.
Application filed Novembér 16, 1908,

Patented Oct. 5, 1909,
Serial No. 462,942,

To all whom it may concern:

Be it known that I, Franx T.. ALLEN, 2
citizen of the United States, residing at St.
Joseph, county of Berrien, and State of
Michigan, have invented certain new and use-
tul Tmprovements in Steam-Separators, of
which the followine is a specification,

My invention relates to steam separators,
that is to devices for removing the water of

~condensation from the steam before conduct- -

ing the latter to places for further use.

Althongh my ‘invention may be used in

conjunction with almost any steam operat-
ing or consuming device, it is particularly
adapted for use with paper web drying ma-
chines, and T have so illustrated it in the ac-
companying drawings and deseribed it in the
fallowing specification. _—
. The object of my invention is to provide
means for removing the water of condensa-
tion from a rotating member through which
steam s passing in order to maintain said
member substantially free. of water and to
separate the water and the steam so that the
latter may be again used without being con-
taminated or mixed with the water of con-
densation.

Other objects will appear hereinafter,

My invention will be more readily under:
stoodd by reference to the accompanying
drawings forming a part thereof and in
which— ‘ :
© Figure 1 is a vertical longitndinal section
through one end of u cylinder of a paper dry-
Ing machine, equipped with a steam sepa-
rator embodying my invention in its pre-
ferred form. . Fig. 2 is an enlarged detail
section of the journal and the adjacent parts.
Fig. 8 is a front elevation of one of the sepa-
rators partially in section.

Referring to the drawings, 1 indicates the
cylinder of a paper d rying machine or other
rotary member through which steam. is
adapted to pass, and 2 a hollow journal for
the same which is supported in beavings 3
formed in.a frame 4. The cylinder 1 is pro-
9

is formed. .

Fixed to the end of the journal portion 2
is u tubnlar extension 7 which is arranged
in axial alinement with the portion 2 and
formis part of the jonrnal, The inner end of
the extension 7 is provided with a peripheral
flange 6 througl which the bolts extend for
attaching the extension to the portion ©.
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The Dbore of the extension is. somewhat
smaller than the bore of the journal 2.
The inner end of the extension 7 is formed
with_an annular seat 8, whose face is con-
ground to fit tightly against a
packing ring 9, said ring having an interior
dianmeter considerably less than that of the
bore of the journal 9. Extending from the
packing ring and preferably formed inte-
grally therewith isa tubular sleeve 10 which
fits within the- extension 7 forming a lining
for the same. The sleeve 10 extends bevond
the outer end 6f the extension 7 and is thread-
ed for connection with the asing of the
steam separator proper. The packing ring

m eross-seetion is the segment of g cirele,

70

one of the flat faces of which benrs agninst

the inner end .of the journal 2, while it

curved or-convex face hears agninst the

seat 8.

The water collector and -steam separator
comprises a rectangular casing 11 which is
attached to and supported by a hanger 19
loosely mounted on the journal extension 7.
The extension is vedneed in diameter as, ag
I3 to receive the hanger 12, and the hanger iy
widened out at its hottom to form plate
14 to which an upwardly extending flange
15 on the inner edge of the separator is at-
tached hy bolt 16, At the upper end of the
separator is an inlet opeing 17 formed with
a_nipple for the attachment of a conducting
pipe conveying steam from a boiler oi other
souree of supply, while directly opposite is
an ontlet opening 18 having a nipple to
which a conducting pipe 19 is attached Jead.
ing to another source of steam consimption.

The upner end of the casing 11 is pro-
vided with a partition which divides the
separator into two chambers 20 and 99,
This partition extends downwardly from
the {op of the casing at one side of the open-
ing 23 leading from the sleeve 10 to g point
below the level of the. inlet pipe 177 and
then extends to the side of the separator
helow the entrance of the pipe. The sleeve
10 1is threaded into the aperture 23, henee
the inlet chamber 21 ig in direet communi-

cation” with the cylinder 1 through said

sleeve and the bore of the journal 2,
Located within the tubnlar Journal 2 and
its extension 7 and suitably spaced therefrom
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is n steam- and watér conducting pipe 94,

the inner end of which is downwardly turned
and extends to a point adjacent to the lov-
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29, The pipe 24 is for

est point of the cylinder. At ifs outer end
the pipe 24 projects through the extension 7
and terminates in an elbow 25 which extends
through the partition 20 into the chamber
the purpose of con-
ducting steam and condensed water from
the. cylinder to the separator, while the an-
nular space surrounding the same is for the
purpose of conducting the steam from the
inger chamber 21 to the interior of the cyl-
inder.

In order that a steam tight joint shall be

. made between the rotating journal-extension
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7 and the said lining 10, so that steam may

not escape around the lining or at the june-

tion of the journal with the separator, 1

provide the expansible thrust collars 26—27,

working in connection with the packing ring
9 and lining sleeve 10. The rear face of the
upper end of the separator is formed with
a shoulder 28 and located between this

shoulder and the end of the extension 7 are |

the expansible thrust collars above referred
to. The collars are separated by springs
99 whieh force the same apart.

The operation of the thrust collars is
evident from the drawing. The sleeve 10
carries at its inner-end the packing ring
9, and at its outer end has a threaded con-
nection with the separator casing as before
described. The outward pressure of the
thrust collars against the shoulder of the
separator casing draws the sleeve outward,
and forces the convex face of the packing

5 ring into close engagement with the concave

face of the seat 8. Consequently, as the eyl-

- inder rotatés these two surfaces will move
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upon each other and ‘soon wear to a tight

- ‘joint, thereby preventing steam from pass-
ing out around the outer face of the packing
its forward end of the sleeve 10 1s

ring. At
connected to the separator by a steam tight
joint. It will be seen from the foregoing de-
scription, that 1 have provided a rotary
packing which is kept constantly steam tight
and which operates automatically to provide
a ground joint for itself: _ ,

At the lower eénd of the -compartment 22
of the separator, T provide a water ‘drain
pipe 31, the opening to the drain being con-
trolled by a valve 32 operated by a float 33
pivoted on brackets projecting from the side
of the casing. The float is so adjusted that
it will close the valve before the water sinks
to the level of the pipe 81. The lower end

of the casing may be provided with a re-

movable
be cleanec
adjusted.’

1plate 34 whereby the casin«i;' may

out when desired, or the ball valve

985,772

The operation of the device is as follows:
Stéam is admitted through the pipe 177 into
the conipartment 21 of the separator, from
which. it passes by the annular inlet 35 to

the interior of the cylinder 1. The water:

of condensation will accumulate at the low--
est point of the cylinder around the mouth
of the pipe 24. If the water is deep enough
to cover the mouth of the pipe the steam
entering the cylinder will positively - force
the water out through the pipe and into. the

compartment 22 of the separator. The water:
will £all to the bottom of the separator and”

the steam will pass out the opening 18 and

pipe 19 to a further source of steam con- -

sumption. . ..

Having described my invention what T
claimi as new and desire to secure by Letters
Patent is: A .

1. Tn a device of the class deseribed, a
rotary cylinder having a tubular journal, a.
separator casing suspended loosely from said
journal, a drain pipe in the lower portion
of said casing, a steam conducting pipe lead-

| ing from the upper portion of the casing

a compartment formed in thie upper por-
tion of the casing having connection through
said tubular journal with the interior-of the

cylinder, means for admitting steam to said.
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compartment, and a steam and water outlet .-

pipe leading from the lower portion of the

50

interior of said cylinder through said jour- -

nal and said compartment into the lower
portion of said casing, substantially as de-
seribed. :

9. In a device of the class ‘descr‘ibed., a

95 -

cylinder having a tubular journal, a casing

suspended loosely from said journal, a par-
tition. in said casing dividing the same into
two compartments, a drain
est portion of one of said compattments, &
steam conducting pipe leading from the
upper portion of the same, the second :com-:
partment; being. in communication with said
cylinder, means for admitting steam to said
second compartment, ahd s steam and water,

outlet pipe leading

ment, substaniially as deseribed.

Intestimony whereof T have signed my
name to this specification in the presence of

two subscribing witnesses.
. "“FRANK L. ALLEN.
Witnesses: = '
A, CanavaN,
Marruias WEBER,

pipe in the low- -
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from the lowest portion;
of the interior of said cylinder .out through
said journal said second compartment and: ..
said partition into the first said comparty
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