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“6.Claims.

1

This invention relates to an-automatically op-
serating -steam-vent.valve permitting. the passage
rof air- therethrough and.. closing off the passage
,of steam when steam reaches the -valve, .the
o steam condensmg so as.to.cause the valve to shut
o Off,: such a valve. bemg especla,lly adaptable for
usedn: a steam ‘heating system, or other system

~requiring - venting ;of -air- or .gas.
~In-steam. heatlng system radiators,. it is-well

“mémber by itself, -however,- will ‘not ‘normally

‘2

~function.- properly because -0f-the difficulty. insits

.reopening :to.a venting..condition :after:it--has

.once-become. wet. - This.- difﬁculty ds,accentuated
by the vacuum ereated inside of a radiatoras-the

- steam. condenses therein.

In.one form of-the invention, a.spring- washer
--arrangement. can: be..employed -to -assist-in.pro-
viding -a passageway:from.the inlet.passage-of
.the valve.to-the.ouflet.or-to.accelerate return:-of

iknown - that-it is.necessary to vent- the .air.or 10 . the fibrous-member.-to-a- -venting.condition.
gases in a radiator so that the steam as it.enters In another aspect of the.invenbion,.a:solid
‘the:radiator.ean. completely fill the.same and -metal washer .or.other.arrangement-in contact
.then. provide maximum. heat transmission. from -with.or directly adjacent.the fibrous. member.can
the walls. of the radlator As the steam -con- ‘be .used, said.metal washer.or ring.accummulat-
: denses in a radiator and when the supply is.cut !5 .ing heat.obtained or-condueted frem the:radia-
.off, 2 -vacuum. ‘will be-formed: therein. = Previous- tor when -the. fibrous member. . is- subjected. -to
-y, various. types of valves have been employed steam, .and..giving:up- such-.accumulated heat
e for ‘the purpose of venting the air from such ‘when the ﬁbrous—member'visrno-_,-longer.usubj»eeted
Lan. arrangement yet ~shutting off when steam -to steam .so as to-assist-in.the-deying -out--and
. reathes the same, but these have.not been satis- 20 therefore the. opening up-of the.fibrous body-to
’ fa,ctory for various reasons. . permit: the:passage. .of.air. therethrough ~Ehus,
“Oné type of such.a valve is the well known the metal. washer, heat storing,or heat conduct-
"thermostatic arrangement, the thermostat clos- .ing material .will. accelerate “the:return: ef-the
“*ing ~off “the ~outlet " of "the valve “when steam “fibrous. material-to.a-venting condition.
"rea'ches‘the‘ same. “Such a-valve israther com- 25  The fibrous body. preferably.-should be:made-of
~plicated in design-and may be subject to erratic - .fibers capable,. upon Wettlng -with -water or.the
~aperation. *'Thé thermostat normally will: not op- "like,.of swelling a.major.amount-when. in-an:un-
-erate rapidly “so that considerable- “steam “may conifined condition. Such a swelling should:be
escape into the room. Areasonably rapid:so that.when:the. .fibrous-body
‘One-of the most important defects-in a°ther- -is.confronted-with steam or-condensed-steam,: it
“mostatically controlled-valve and in ‘other: types 30 will swell sufficiently rapidly-to.close.the:passage
“of prevmusly Xnown:valves is’ their-failure'to  between the inlet and outlet. ports..of -the valve
‘*close ‘off ‘and- prevent the passage -of steam into -body in which.it is located.
““the -room: ‘whereits-condensation may damage ~In a further.and- preferred.aspect-of -the:in-
: surrc)undmg grticles. vention, a fiber can be employed, such as oneiof
“:Another- defect:in- previous valves-is the'neise 35 .cellulose fiber; normally-uged in-the smanufac-
involved ag the valve-vents, then closes and re~ ture of paper or.paper board. and which has.not
~cppens. "been subsequently.treated so.as .to reduce-the
“Qne ‘of ‘the principal objects of the invention - swelling characteristics,sueh-.a,s by vulcanizing.
wisito “provide "an’automatic steam vent “valve “Suéh a fiber will be termed.herein.as “untreat-
“swhich-will:vent air or substantially dry gas from 40 .ed”.cellulese -fiber. .Such.:3.Tiber :nermally is
.i.the radiator or other:system but which will-pre- ‘made from wood:pulp.
wventstherpassage of  steam .or. liquid therefrom. _As .one .example. of .such.:a fiber. having ;unre-
"iIn:one:aspect.of the invention, a fibrous means ‘duced swelling characteristies.is-a: kraft:process
szeapable 6f-passing air when dry or substantially -fiber. . The .body -and fibers.preferably .ean be
«dry,:is;interposed between .the inlet and outlet 45 chosen.to have.at least a predetermined real.vol~
Zrpassageways 'in the body of -a-steam vent valve. ume in. relation. to the active or- actual.space.oc-
Fhe- fibrous-means - has -associated therewith, or cupiéd’ by the ﬁbrous body-and to.have. a=pre-
«n- contact -therewith, .a - means -to -accelerate ~determined swéll rate when..unconfined. ~The
--opening . or venting  of . the passageway between term “active.space”. means.the actual.space oc~
..the.inlet and. outlet of the valve after the valve 50 cupied by the fibrous body or. plurality 6f mem-
.-has.closed off -and air. is present to be vented.  “bers ‘after once wet by-the steam.or condensed
JThe.fibrous body.is normally pervious.to air but “steam. “Swell rate” can be défined as’ the per-
.substantially  impervious to water upon becom- centage increase .in.thickness. of . the normally
ting wet:" the steam condensing in or on the fi- ~dry“fibrous ‘body per specified- unit of time as it
.‘brous member 5o as to wet the same. A fibrous 55 “becomes ‘wet. " “The -tholce o6f“fihrous body: préf-

“erably-shoild ‘be'made so’that when:swelling~of
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the fibers composing the fibrous body occurs un-
der unrestrained conditions, the swelling will
more than cause the body to fill the active space
occupied thereby.

The fibrous body when relatively dry can have
intercommunicating pores therethrough which
will be squeezed shut when the fibrous body be-
comes exposed to the steam or condensed steam
and the body is confined between walls of a
cavity restraining structure or arrangement. As
previously mentioned, the valve body may have
an inlet passage and an outlet passage with the
fibrous body arranged to be interposed across
said passage.

When. the fibrous body becomes wet and is
restrained, the body will absorb only enough con-
densed steam to create a pressure sufficient to
prevent a further passage of steam, thus, within
cerfain limits, the valve will function independ-
ent of pressure in the radiator or heating sys-
tem in which it is used. Evaporation of liquid
or condensed steam from the outer surface of
the fibrous body will be replaced by condensed
steam from the inlet passage of the valve. In a
preferred form, the fibers of the fibrous body are
substantially randomly oriented in substantially
parallel layers. Preferably, the fibers are trans-
verse of the passage between the inlet and outlet
of the valve body as distinguished from a longi-
tudinal arrangement.

The fibrous body may consist of one unit or
may consist of a plurality of layers or indi-
vidual bodies or wafers. 'The spring or washer
elements may be placed as desired in the stack
between various bodies or exteriorly thereof.

In a further aspect of the invention, a wood

fiber which has had some subsequent chemical
and/or physical treatment can be employed if it
has a sufficiently rapid swell rate.
" One of the main advantages of the invention
is that the valve will permit air to be vented
from the system but will not allow steam to es-
cape therefrom. The valve combination can be
manufactured and assembled economically with
ease, particularly because of the lack of critical
adjustments necessary in the structure and as-
sembly.

These and other objects, advantages, and fea~
tures of the invention will become apparent from
the following description and drawings which are
merely exemplary.

Figure 1 is an elevation view of one form of
the invention with the valve in venting condi-
tion.

Figure 2 is a sectional view taken along the
line 2—2 of Figure 1, Figure 2 being at right
angles to the view shown in Figure 1.

Figure 5 is a sectional view taken along the
line 3-—3 of Figure 2.

Figure 4 is a side view of one of the springs
looking in the direction of Figure 1.

Pigure 5 is a side view looking in the direc-
tion 5—5 of Figure 4.

Figure 6 is a sectional view of a valve arrange-
ment similar to Figures 1 and 2 with the fibrous
members expanded and in closed position, to-
gether with a modified form of inlet passage to
the fibrous body.

Figure 7 is a modified form of the invention
showing solid rings instead of springs used be-
tween the fibrous members for vent accelerating
purposes.

Valve body (0 (Figs. 1, 2) can be made of
metal or any other suitable material, said body
having an inlet passage {1 with a restricted aper-
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ture 12 leading to the fibrous hody cavity I3.
Fibrous body cavity 13 may have suitable aper-
tures or outlet passages 14 for permitting the
escape of air therefrom, said passages being of
sufficient size to assist in the drying action of
the fibrous body when reopening is required.
Cap 15 is screw-threadedly engaged with valve
body 10 to form the top of cavity 13. Bottom
wall 16 thereof serves as one wall of the re-
straining walls of fibrous body cavity 13. A man-
ually operable quick vent valve 20 may be pro-
vided for the purpose of quick venting of the
valve manually if desired.

The fibrous body of the form shown in PFigures
1 and 2 comprises a plurality of fibrous elements
or wafers IT located between wall 16 of cap
15 and wall {8 of the valve body, the fibrous ele-
ments having central apertures 19 therethrough.
The fibrous bodies or elements will be described
in detail hereafter.

The fibrous body or elements in cavity 13 pref-
erably are made from a kraft process fiber al-
though other similar fibers can be employed.
As an example of one type of satisfactory fibrous
body, the fiber thereof in its manufacture can
be medium well-cooked and beaten and the fiber
board made on a conventional wet machine.
Preferably, the fibers are arranged in parallel
layers with the fibers in each layer randomly
oriented therein.

As an example of the characteristics of a sat-
isfactory fibrous body, one can be used having an
apparent density of from 0.80 to 1.40 with an ini-
tial swell rate for the first minute of more than
5% when exposed to water with the body un-
restrained. In one suitable fiber, the initial swell
rate is 20% for the first minute and will swell
70% in 5 minutes, such fiber being a kraft proc-
ess fiber manufactured as described above. The
swell rate is not necessarily a straight line rela~
tionship but must be rapid or quick during the
first minute. The particular swell rate of the
fibrous body also is related to the real volume
of the fibers. Another example is a wood fiber
having some chemical treatment, such a fibrous
body having a swell rate of 5% in the first min-
ute and 21% in 5 minutes.

The real volume of the fibers of the fibrous
body preferably should be a cerfain predeter-
mined volume of the active space of the fibrous
body. If the real volume of the fibers is at least
509 of the volume of the active space thereof,
it hag been found that the fibrous body or ele-
ments will satisfactorily close off and prevent
the flow of steam from the valve.

In the form shown in Figures 1 and 2, a dished
spring metal washer arrangement 2(, 21 is em-
ployed between the middle pair of fibrous dises
and the two outer pairs. The springs can take
the form shown in Figures 4 and 5, it being noted
that Figure 5 is at right angles to Figure 4. It
is, of course, evident that other types of similar
dished springs or springs having other shapes
may be used for the purpose. With such an ar-
rangement, the springs introduced into the stack
of fiber discs help to compress the discs on the
drying part of the cycle of operation of the radia-
tor vent valve so that breaking of the vacuum or
venting cceurs with sufficient rapidity to produce
satisfactory operation and quick opening of the
valve. The springs may be placed in various lo-
cations and may be on top of the pile or the
bottom thereof as desired. In the case of a single
fibrous body, the spring washers can be arranged
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on either side thereof or there may be washers
on both sides.

When steam condenses and reaches the fibrous
elements 17 (Fig. 8), the elements will expand
and flatten out the springs 21 and thus close off
passage between inlet {4 and outlet 14 of the
valve. The pressure exerted by the fibrous body
within the restraining cavity will serve to close
off the interstices between the fibers and thus
prevent passage of steam therethrough. In the
form of the invention shown in Figure 6, there
are auxiliary ports 22 on either side of the central
aperture 12, said ports 22 leading to the fibrous
bodies 17,

In a further modified form of the invention,
fibrous elements 23 (Fig. 7) may have metal
washer elements 24 with apertures therein placed
in the stack of fibrous elements, said fibrous ele-
ments being held in cavity 25 of valve body 28
by screw-threadedly engzaged cap 27. The fibrous
elements are located between outlet passages 28
and inlet passage 29. The metal dises or wash-
ers 28 are selected so that they will be of suffi-
cient size to retain enough heat following vent-
ing to assist in drying of the fibrous elements
and thus accelerate venting thereof in a manner
similar to the vent accelerating action of the
springs in the previously described form.

The metal springs of Figures 1 to 3, inclusive,
also may have some benefit derived through the
retention of heat thereby to assist in accelerating
the opening cf the fibrous elements involved. It
is, of course, apparent that the valve body may be
so designed that the valve body itself will serve
as a heat retaining member and thus assist in the
vent accelerating action on the fibrous elements
of the steam vent valve.

The steam vent valve of the present invention
can be used in various places where it is desired
to vent air or gas from a space and yet prevent
the passage of steam therefrom and at the same
time promptly break a vacuum occurring in the
system after the steam condenses in the system
or is cut off. Various modifications can be made
in the details of the construction described with-
out departing from the spirit of the invention ex~
cept as defined in the appended claims.

I claim:

1. In an automatic steam vent valve, the com-
bination comprising a valve body having a cavity
with inlet and outlet passages therein, a fibrous
means located in said cavity between said inlet
and outlet passages directly. controlling flow
through said cavity, said fibrous means passing
air to said outlet and being impervious to the pas-
sage of steam thereto, and metallic vent accelerat-
ing svring washer means in contact with said
fibrous means for assisting in the initial open-
ing up of the passage between said inlet and out-
let passages after said fibrous means has closed
off said passage due to the presence of steam and
the fibrous means is no longer subjected to steam.

2. In an automatic steam vent valve, the com=~
bination comprising a valve body having a cavity
with inlet and outlet passages therein, a plu-
rality of fibrous wafers located in said cavity be-
tween said inlet and outlet passages, said fibrous
wafers passing air to said outlet and being im-
pervious to the passage of steam, and spring
washer vent accelerating means inserted between
said fibrous wafers for assisting in the opening up
of the passage between said inlet and outlet pas-
sages after said fibrous wafers have closed off said
passage due to the presence of steam and the
fibrous means is no longer subjected to steam.
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3. In an automatic steam vent valve, the com~
bination comprising a valve body having a cavity
with inlet and outlet passages therein, a plurality
of fibrous wafers located in said cavity between
said inlet and outlet passages, said fibrous wafers
passing air to said outlet and being impervious
to the passage of steam and heat retaining metal
washers in contact with and between said fibrous
wafers for assisting in drying out said fibrous
wafers to open up the passage between said inlet
and outlet passages after said fibrous wafers have
closed up said passage due to the presence of
steam.

4. In an automatic steam vent valve, the com-~
pination comprising a valve body having a cavity
with inlet and outiet passages therein, a fibrous
means located in said cavity between said inlet
and outlet passages directly controlling the flow
through said cavity, the real volume of the fibers
of said fibrous body being at least 560% of the
active volume of the fibrous body with a swell
rate of at least 5% in the first minute, the fibers
being randomly oriented in substantially parallel
layers, and metallic spring washer vent accelerat-
ing means connected with said fibrous means for
assisting in the initial opening up ci the passage
between said inlet and outlet passages after said
fibrous means has closed off the passage due to
the presence of steam.

5. In an automatic steam vent valve, the com-
bination comprising a valve body having a cavity
with inlet and outlet passages therein, a plu-
rality of fibrous wafers located in said cavity be-
tween said inlet and outlet passages, the real vol-
ume of the fibers of said fibrous body being at
least 50% of the active volume of the fibrous
body with a swell rate of at least 5% in the first
minute, the fibers being randomly oriented in
substantially parallel layers, and dished spring
vent accelerating means between said fibrous
washers for assisting in the opening up of the
passage between said inlet and outlet passages
after said fibrous means has closed off the pas~
sage due to the presence of steam.

6. In an automatic steam vent valve, the com-
bination comprising a valve body having an an-
nular chamber with outlet passages in the walls
thereof, an inlet passage connected to said cham-
ber, a closing cap for said chamber, a plurality
of fibrous wafers between said cap and the in-
let passage wall of said chamber, said wafers
being across the passage between said inlet and
outlet passages, the real volume of the fibers of
said wafers being at least 50% of the active vol-
ume thereof and having a swell rate of at least
5% the first minute, the fibers being randomly
oriented in substantially parallel layers, and
vent accelerating dish like spring washer means
between said wafers for assisting in opening up
the passage between the inlet and outlet.

WILLIAM M. GROSVENOR, Jr.
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