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12 Claims,

This invention :relates to air venting wvalves.
1t s jparticularly concerned with :an .air vent
which ‘may ‘be used in .connection with .a hot
water heating system to vent theair in each .in-
dividual radiator -at the beginning of the .heat-
ing :season,-and which will function thereafter to
vent slowly such -air as may accumulate in each
radiator :as ‘the -heating :season progresses.

The-conventional practice up to the present in
hot '‘water heating systems-of the type commonly
used in homes, is to provide a small key operated
valve near the top of -each radiator. At the:be-
ginning -of each heating -season, the -system is
filted 'with water. 'The trapped .air in the top-of
each radiator -is permitted to .escape by opening
the key operated ‘valve :and after the radiator is
filled -with water -and the -air .expelled the valve
is ‘closed. Thereafter, -as-the system functions,
air that is:present in the water:gradually escapes
therefrom to :accumulate in the top of each
radiator. - Thus, the water level in-each radiator
falls :and the heating -efficiency correspondingly
declines.

While the water level in the radiators:may fall
as'the air'separates-out, there is ordinarily ‘suffi-
‘cient :pressure :available to restore the water io
its proper level as-soon ‘as the sair in the top -of
the radiator is vented therefrom. This hereto-
fore has required repeated manual opening -of
the radiator valve which is usually not -attended
Yo with proper regularity. Accordingly, it has
been found that in general the heating efficiency
tends to decline ‘as the heating-season progresses.

‘Therefore, it is:an object of the present inven-
‘tion to ‘provide -a valve of such -character -and
‘construction that it may be substituted for ‘the
‘present key actuated valve'topermit the-immedi-
‘ate and continuous «escape from -the radiator .of
any air that ccllects «in the 'upper jportion. This
‘assumes, 'of ‘course, ‘that there is -a-suitable sup-
‘ply:of water under adequate pressure to raise the
level in the radiator -and expel the gas there-
from. :

"The valve, dn -addition to its automatic air
"venting fegture, is designed-to permit-quick vent-
ing ‘by manual -actuation -at :any time. - Ordi-
narily, this :quick venting -operation will .oecur
‘only at the ‘beginning -of -each -season. There-
‘after, the venting will be automatic. -

The invention further .includes -a construction
‘which, while permitting -the slow.continuous es-
cape -of air will -automatically seal itself against
the escape of water when-the water reaches the
valvelevel. .

These and other objects of the invention will
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2
become .more ‘apparent .as the description pro-
ceeds with the aid:of the accompanying drawings
in which:

Fig. 1is a cross section of the valve in normal,
slow air venting condition.

Fig. 2 is a cross section .of the valve shown in
Fig. 1 with the valve ‘manually-opened for:quick
venting.

Fig. 3 is a cross section similar to Fig. 1 show-
ing the condition of the discs when they have
been expanded to act-as a seal against the escape
of water.

Fig. 4 is a section on the line 4—4§ of Fig. 3.

Fig. 5 shows a modification in which the -outer
c%p has been:secured to the inner plug by a press
fit.

Fig. 6 is & cross:section of another modification
in which :the outer cap-has heen secured to the
inner plug by a snap ring:-and s ball valve has
been substituted for the screw threaded valve.

Fig. 7isa cross section of another modification
in which theouter cap is free to move longitudi-
nally ‘with respect to the inner plug ‘with the
bressure on ‘the sealing ring being transmitted
throughthe discs.

Fig. 8'is a section-on the line 8—8 of Fig. 2.

Fig. 9 is .an -enlarged fragmentary view ‘of a
portion of the inner plug in ‘which ig shown a
modified form of metering screw.

Referring to Fig. 1, the valve ‘comprises a body
2 having = 'pipe thread 4 on -its exterior and a
central passage '8. ‘The ‘body expands into a

‘hexagonal nut portion 8 having:a terminal flange

18 with a ‘threaded ‘interior bore 2.

A cap 14 threaded exteriorly -at its lower end
at 18 and interiorly :at ‘18 ‘is ‘adapted to make
screw threaded engagement withthreads i2. The
terminal flange 10'is-shown as being crimpeq over

‘at 20 to prevernt the removal of the cap after it is

in position. Tt:will be understood, of course, that
this erimping takes place only after the cap has
been threaded into position. , '

A plug 22 externally threaded at one end and
of somewhat reduced diameter 24 at the other

is in threaded -engagement with threads 1§ of

cap {4. After the plug has been positioned with
respect to the cap,as shown, the terminal threads
of the cap and plug are distorted as at 25 to ‘hold
the plug in fixed relation with the-cap. ,
‘The plug 22 has a central bore 28 with its left
end threaded as at 38 to receive corresponding
threads of a ‘metering serew ‘32 ‘having - head 34
with a serewdriver receiving-slot 36. ‘Plug 22 has
on its left end a shoulder ‘38 of reduced diameter
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about which is positioned a circular sealing ring
48,

As shown in Fig. 1, the sealing ring 40 is com-
pressed between the flat circular seat formed by
the wall 48 (see Fig. 2) and the circular opposite
surface on the end of plug 22 adjacent shouider
38, The pressure applied to ring 40, limited by
the engagement of the end of the plug with the
inner edge of wall 48 is sufficient fo provide an
air and water tight seal at this area.

Between the right hand end of plug 22 and the
under side of the closed end of cap 14 are a plu-
rality of hygroscopic elements in the form of
fiher discs 42. In the present instance 7 discs
are shown. These discs may be of any selected
configuration such as circular or mulfi-sided or
with notches therein. In the ‘preferred form
shown herein the dises have had their sides
clipped to render them -generally square with
curved corners, as shown in Fig. 8. The discs
have central openings and fit comfortably within
the cylindrical bore in the end of the cap. The
souared sides of the discs upon installation as-
sume random angular positions with respect to
each other thereby increasing the surface area
that is available for speeding evaporation. At a
plurality of positions around the cap at the sec-
tion filled by the dises are slow venting ports 44,
There is also a fast venting port 4§ through the
enlarged portion of body 2 leading to the atimos-
phere from the area surrounding the exterior of
the sealing ring 40.

Positioned in the aligned ceniral openings of
the discs is a small round bar 47 which occupies

a major portion of the volume within the central 5

openings. Thus, the amount of water that can
collect within the dises is limited and subseguent
drying is facilitated. This will be referred to
more fully hereinafter.

The fit of the threads of metering screw 32
with the threads 39 in plug 22 is such that gas
under pressure may pass slowly therebetween to
reach the bore 28. If metering screw 32 is turned
down tightly, the air passage will be reduced but
not eliminated. If the head 84 fits closely enough
against the end of plug 22 when the screw 32 is
turned down all the way, it is apparent that the
air passage could be sealed.

A modified form of metering screw is shown
in Fig. 9 in which the number of threads per inch
on the metering screw is slightly less than the
number of threads per inch in the plug 22, This
permits the screw 33 to be screwed into plug 22
for o limited distance with the threads engaging
progressively tighter, thus permitting variable
control of the passage past the threads. '

As can be seen in Fig, 2, cap {4 has been backed
off from body 2 until further movement has been
prevented by the crimped-over portion 28. In
{his position, it will be observed that the sealing
ring 468 has been moved away from the wall 48
to form an area 58 within enlarged portion B
of the valve body. There is also clearance be-
tween the head 34 of the metering screw and the
walls of passage §. In this position, it is ap-
parent that gas passing through passage § may
flow directly through area 58 and out the fast
venting port 48. This is the position the valve
will assume for guick venting of a radiator.

Pig. 3 is similar to Fig. 1 with the exception
that the fibre discs 42 have been expanded by
water coming in contact therewith. It will be
understood that while the discs 42, for the pur-
pose of explanation, have been shown in Figs. 1
and 2 as physically spaced from each other, they
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are hot in fact so spaced but are touching each
other lightly on their adjacent faces. The dises
in Figs. 1 and 2 are dry and therefore porous and
capable of passing air therethrough to the ports
§4. In Fig. 3 the discs are wet. They may not be
completely saturated but they have taken up at
least enough water to cause them to expand in
the direction of the central axis to press so firmly
against each other that further passage of water
therethrough is precluded. Upon subsequent dry-
ing of discs 42, they will shrink sufficiently to per-
mit the passage of air therethrough until they
are again swollen by additional water which may
reach the valve due to a rising liquid level.

With the foregoing constructional features in
mind, the operation of the valve will now be ex-
plained. If it is desired %o vent air from the
radiator quickly, the user will unscrew cap 14 to
the position shown in Fig. 2. Air will then pass
directly from the radiator through passage 6,
area 5¢ and vent 46 to the atmosphere. As soon
as the radiator is filled with water, which will
be recognized by the escape of a small quantity
through port 48, the cap is then screwed in-
wardly to the position shown in Fig. 1. The end
of plug 22 may be brought into direct engage-
ment with wall 48 at which point the sealing
ring 48 will be sufficiently compressed to prevent
the escape of any air or water through vent 46.
wWith the valve in this condition any further
escape of air must be through ports 44. To reach
ports 44, the air must pass along the threads of
metering screw 32, through bore 28 and thence
through or hetween discs 42 to ports 44. 1If air
accumulates in the top of the radiator under
pressure greater than atmosphere, the air will
follow the aforesaid route, working its way slowly.
past discs 42, but in sufficient quantity to ulti-
mately vent the radiator. If the pressure con-
tinues and the water level rises to a point where
water enters passage 6, then the water will follow
the same route but on reaching discs 42 it will
gradually wet and be absorbed by the discs,
causing the discs to swell as indicated in Fig: 3,
thereby blocking further passage of the water.
In other words, the valve provides for the slow
escape of air but will block any attempt of the
water to escape along the same route. If the
water level in the radiator thereafter falls, the
wet swollen dises of Fig. 3 will gradually dry out
to assume their original condition, as shown in
Fig. 1.

Three modifications of the valve are shown in
Figs. 5, 6 and 7. Fig. b is substantially the same
as that shown in Figs. 1 to 3 except that plug
29 is held in engagement with cap {4 by a press
fit between these parts as indicated at 52. The
construction and operation are otherwise the
same as that heretofore described. ’

Fig. 6 differs from the other constructions in
that cap {4 is secured against longitudinal move-
ment with respect to plug 22 by a snap ring 54.
Plug 22 is free to turn with respect to cap |4.
In operation, it is immaterial whether these two
parts are fixed against rotation with respect to
each other. Another difference in the construc-
tion of Fig. 6 is the substitution of a metering
valve 56 for the metering screw 32. This valve
ijs in the form of a ball which partially but not
completely closes bore 28. While the ball is
shown in engagement with the right hand end
of passage 6 and the left hand end of bore 28,
nevertheless, the seating conditions are such that
there may be slow but continuous leakage of
either water or gas past this valve so that the
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“€ffect “is *the -same -as ‘that achieved ~with -‘the
‘métering ‘serew 32, - -

“The modificstion shown in Fig. 7 differs ‘from
the previous-forms in*thatthere is no connection
between plug 22 and cap .i4. The plug fits in
freely slidable condifion within the 16Ft"hang end
of the cap. “When the -cap “is screwed down to
bring sealing ring 40 into engagement with -wall
48-and'the opposed shoulder on;plug 22,:thepres-
‘sure is exerted through the -dises 42. However,
‘due to the-flexibility of sealing ring 40, cenough
pressure may be brought to bear thereon to close
off port 46 while still leaving the dises 42 in such
condition that air may pass therethrough in the
manner heretofore described. Attention is again
called to the fact that the discs 42 in Figs. 5, 6
and 7 are shown as having their faces physically
separated from each other. Ordinarily, the discs
in their dry condition will have their faces touch-
ing although under some circumstances the faces
might be separated to a limited extent. However,
the discs which are made of any suitable type of
hygroscopic material will always expand suff-
ciently when wet to check the flow of any water
to the ports 44. In the preferred form, the
hyeroscopic material will be fiber but any other
form, such as a hygroscopic plastic, may also be
used. Furthermore, although a plurality of discs
have been shown in the drawings, it will be under-
stood that a single dise of suitable dimensions
may be used.

The bar 47, within the dises, limits the quan-
tity of water that must evaporate throuch the
dises before the discs separate sufficiently to
permit further venting, The large peripheral
areas afforded by the squared edges 45 of the
dises likewise speed evaporation through the
several ports 44.

Applicant has accordingly provided by the
valve disclosed herein means for achieving con-
tinuous automatic venting of air from the radia-
tors of a hot water heating system, which means
will prevent the escape of water if the water
rises to the level of the valve. While the explana~-
tion has been made with respect to the use of
the valve on the radiators of a hot water heat-
ing system, it will be understood that the valves
are capable of being used in other situations
where similar conditions havs to be met. ‘The

invention is not to be limited by the specific dis- :

closures shown herein but should be considered
as broadly as the scope of the invention set forth
in the appended claims.

Y claim:

1. An air venting valve comprising a valve body
threaded for connection with a radiator, a cen-
tral passage through said body, an expanded por-
tion concentric with and forming part of said
body, a cap closed at its outer end in threaded
engagement with said expanded portion, a plug
within said cap, a circular seat on said body and
an opposed circular surface on said plug aligned
with said central passage, a sealing ring positioned
between said seat and surface and adapted to be
engaged upon movement of said cap and plug to-
ward said body to seal said central passage from
the area exterior of said ring, a hore through said
plug in series with said central passage, a first
vent through said body leading to the atmosphere
from the area exterior of said sealing ring, a sec-
ond vent through the wall of said cap, and a hy-
groscopic element between one end of said plug
and the inner surface of the end of said cap, said
hygroscopic element when dry permitting the pas-
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6
and, *When “wet, ‘blocking sthe flow of ‘water From
sgid *plug “bore to:sgid second vexs. . S

2. ‘AAn-air venting-valve:as:set forth in-claim 14n
‘which said hygroscopic ‘element is ‘in the form of
‘8 -plurality -of -discs ‘having -central ‘openings
‘aligned-with said‘bore, )

‘3. -An‘air-venting valve-as-set forth'in‘claim 1:in
Which said'hysroscopic €lement is in the form of
8 “plurality -of discs ‘having -central ‘openings
dligned ‘with ‘sdid ‘bore and -portions of ‘the edges
‘of ‘said discs ‘are spaced substantially from the in-
terior of the ‘wall of -said ‘cap to ‘provide an ‘en-
larged evaporation area.

4. An air venting valve as set forth in claim 1 in
which said hygroscopic element is in the form of
a plurality of discs having central openings
aligned with said bore, said dises being noncircu-
lar in outline with limited portions of their perim-
eters in engagement with said cap to provide en~
larged evaporation areas.

5. An air venting valve as set forth in claim 1 in
which said hygroscopic element is in the form of
& plurality of discs having central openings
aligned with said bore, and a bar extending
through some of said central openings to mini-
mize the free space within said discs.

6. An air venting valve as set forth in claim 1 in
which the plug is fixed against longitudinal move-
ment with respect to said cap.

7. An air venting valve as set forth in claim 1,
said plug being in screw threaded engagement
with said eap to permit initia] adjustment of the
pressure of said plug against said hygroscopic ele-
ment, .

8. An air venting valve comprising a valve body
threaded for connection with g radiator, a cen-
tral passage through said body, an expanded por-
tion concenfric with and forming part of said
body, a cap closed at its outer end in threaded
engagement with said expanded portion, a plug
within said cap, a circular seat on said body and
an opposed circular surface on said plug aligned
with said central passage, a sealing ring posi-
tioned between said seat and surface and adapted
to be engaged upon movement of said cap and
plug toward said body to seal said central pas-
sage from the area exterior of said ring, a bore
through said plug in series with said central pas-
sage, means for limiting the flow of liquid through
said plug bhore, a first vent through said. body
leading to the atmosphere from the area exterior
of said sealing ring, a second vent through the
wall of said cap, and a hygroscopic element he-
tween one end of said plug and the inner surface
of the end of said cap, said hygroscopic element
when dry permitting the passage of air from said
plug bore to said second vent and, when wet,
blocking the flow of water from said plug bore to
said second vent. )

9. An air venting valve as set forth in claim 8
in which said means for limiting fow of fluid
through said plug bore comprises s metering
screw.

10. An air venting valve as set forth in claim 8
in which said means for limiting the flow of Auid
through said plug bore comprises threads on the
interior of said bore and a metering screw having
& thread differing in pitch from the thread in
said bore.

11. An air venting valve as in claim 8, said
means for limiting the flow of fluid through said
bore comprising a ball valve and seats therefor.

12. An air venting valve comprising a valve )
body having a threaded portion at one end for

sage of air from said plug bore to said second vent 75 screw threaded engagement with an air source, a
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passage through said body portion, an enlarged
body portion interiorly threaded, a wall at the
interior end of said enlarged body portion, a
cap closed at its outer end and exteriorly threaded
at its inner open end and in threaded engagement
with said enlarged body portion, a plug within
said cap, @ hygroscopic element between the inner
end of said plug and the closed end of said cap,
a sealing ring between said wall and said plug,
a port through said enlarged body portion adapt-
ed to be sealed from said passage by said sealing
ring when said sealing ring is engaged by said

8

wall and plug, & bore through said plug in series

with the passage through said body portion, and

ports through said cap exteriorly of said element.
WARREN T. FERGUSON.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
10 1,398,764 BlUM oo Nov. 29, 1921
2,153,726 Scoppola ———— --—— Apr. 11, 1939
2,467,217 Mikeska —oweoemee e Apr. 12, 1949



