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1

My invention relates to flow control valves
which are pressure operated in'an opening direc-
tion and is concerned more particularly with that
type which is vertically reciprocable between
opened and closed positions.

" A characteristic form of this valve includes a
valve member slidably mounted for vertical move-
ments on a stem, the member being raised in an
opening direction by fluid pressure and gravity
moved to closure when the pressure is removed.
A typieal application of the valve oceurs in forci-
bly circulated, hot water heating systems wherein
the valve opens in response to the operation of a
thermostatically controlled pump to permit cir-
culation through the radiating part of the system

and closes when the pump stops, i. e., when the.

demand of the space being heated is satisfied.
Sufficient clearance must be provided between
the valve member and its stem to insure its free
gravity movement to closure, but this condition
sets up a chattering action when the pump starts
running and the noise thus created is transmitted
through the associated piping and is objection-
able, particularly in domestic installations.

It is therefore one object of the invention to
provide a flow control valve in which the opening
bressure is directed against the valve member in
such a way that the member is tilted or rocked
into non-chattering contact with the valve stem
and maintained in this position as long as the
pressure is effective. .

A further object is to provide a valve of the
character indicated in which the valve seat is
conditioned to achieve the required direction of
pressure against the valve member,

These and further objects of the invention will
be set forth in the following specification, refer-
ence being had to the accompanying drawing, and

_the novel means by which said objects are ef-
fectuated will be definitely pointed out in the
claims:

In the drawing:

Fig. 1 is a sectional elevation of the valve with

_the valve member in closed position.

Fig. 2 is a view similar to Fig. 1, but showing
the valve member in open position.

Fig. 3 is a plan view of the valve seat looking
in the direction of the arrow 3 in Fig. 2.

Fig. 4 is a plan view of the valve member look-
ing in the direction of the arrow 4 in Fig. 1.

Referring to the drawing, the numeral {0 desig-

ing relation to the wall {1 and threaded through
" the cap 14'is a vertical stem 5. Exteriorly of
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nates a hollow valve body which is divided in- ~

teriorally by a wall 1 into inlet and outlet cham-
bers [2 and I3, respectively. A closure cap 4 is
threaded in the upper part of the hody 10 in fac-
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the cap 14, the valve stem {5 carries a handle 16
for manually shifting the stem into and out of
the body 10.

Within the body 10, there is slidably mounted
on the stem I§ a valve member (T comprising a
valve disk (8 and spaced, parallel legs 19—i9

~which extend upwardly from the disk and are

respectively positioned on opposite sides of the
stem 15. The legs 19 are connected by vertically
spaced, annular ribs 20—20 that are apertured
for free sliding engagement with the stem 15 be-
low the cap 14, the legs and ribs accordingly con- -
stituting a skeleton structure for guidably mount-
ing the disk 18 on the stem 15. Between the ribs
20, the stem 15 is provided with an annular shoul-
der 2( for a purpose presently explained.

-For coaction with the valve disk 18, the wall
{1 is apertured to receive a bushing 22 which is
axially aligned with the stem 15 and valve mem-
ber 17 and in effect constitutes a part of the wall
{i. Specifically, the bushing 22 includes an an-
nular valve seat 23 for sealably contacting the
under side of the valve disk 18 in the usual man-
ner and a generally segmental web 24 which par~
tially closes what would otherwise be a passage
determined by the inside diameter of the bush-
ing. The top and bottom surfaces 26 and 25,
respectively, of the web 24 are parallel, the top
surface 26 being preferably depressed below the
seat 23 and with its free edge shaped as a fan-
ciful “W” as shown in plan view in Fig. 3, this
shape being suggestive only. The exposed edge

5 face 27 of the web 24 is beveled so that the area

of the surface 26 is greater than that of the sur-
face 25. Hence, the passage 28 through the
bushing 22 decreases in size from the inlet cham-
ber 12 towards the outlet chamber 13 and reaches
a minimum in the throat 29 which is about cop-
lanar with the surface 26. Further, the throat
29 is positioned so that fluid passing therethrough
strikes the under side of the valve disk 18 in an
area generally offset with respect to the axis of
the disk 8, the web 24 therefore acting as a
baffle.

In the usual flow control valve having a valve
member vertically slidable on a stem, the con-
struction is generally identical with that shown
in Fig. 1 except that the bushing 22 lacks the
deflecting web 24 and the passage therethrough
is completely determined by the inside diameter
of the bushing. In a valve of this type, when the
valve member is subjected to an opening pressure,
there is ‘a tendency for the member to chatter
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3
as it rides upwardly along the stem and this
chatter sets up a noisy condition which is trans-
mitted through the associated piping. This noise
is particularly objectionable in domestic hot
water heating systems.

The sliding fit of the valve member {7 on the
stem 15 is of the order of .020’* to .032’’, which is
the same as in the older types of valves, it being
necessary to insure that the member will move
freely in both directions without too loose a fit.
It is believed that this sliding clearance, though
small, is the cause of the chatter which is elimi-
nated by the specially formed bushing 22. .

Assuming that the valve member 17.is in the
closed position shown in Fig. 1, thén when pres-
sure is established in the inlet chamber 28, fluid
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moving into the passage 28 is deflected by the web

21 into contact with a limited portion of .the ex-
posed area of the under side of the valve disk 18.
The pressure against the disk {8 is sufficient to
shift the valve member 17 to the open position
shown in Fig. 2 in which the lower end of the
stem 15 bottoms in a pocket 38 formed in the top
side of the disk 18 and, importanfly, the same
pressure, by reason of its offset direction relation
to the axis of the stem 15, tilts or rocks the valve
member 17 during its upward movement so that
the lower and upper ribs 20 bear oppositely
against the stem, respectively. Hence, the valve
member 171 is held snugly against the stem 15
to thereby eliminate the chattering action.

When the pressure in the inlet chamber. {2 is
cut off, the valve member 1T drops by gravity to
the closed position shown in Fig. 1. If for any
reason, it becomes necessary to open the valve
in the absence of pressure in the chamber {2,
the same can be manually accomplished by. rota-
ting the handle 16 in the proper direction to
thereby engage the shoulder 21 with the upper rib

‘99 and raise the member 7.

I claim: ‘ ‘

1. A flow control valve comprising a hollow
body having an inteérior wall including an aper-
“ture and defining with the body inlet and outlet
chambers, a valve seat surrounding the aperture,
_a vertical stem mounted within the body coaxial
with and above the séat, a valve member freely
slidable on the stem for coaction with the seat,
the member being moved upwardly in an opening
direction by pressure in the inlet chamber and
gravity moved to closure when the pressure is
cut off, and baffle means partially closing . the
aperture-and forming a throat offset from the
axis of the stem whereby pressure operating
through the throat rocks the member into snug
contact with the stem.

9. A flow control valve comprising a. hollow
body having an interior wall including an aper-
ture and defining with the body inlet and outlet
chambers, a bushing having a valve seat mounted
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in the aperture, a vertical stem mounted withind
the body coaxial with and above the seat, a valve
member freely slidable on the stem for coaction
with the seat, the member being moved upwardly
in an opening direction by pressure in the inlet
chamber and gravity moved to closure when the
pressure is cut off, and web means carried by the
bushing below the seat and extending partially

“across the interior of the bushing to form a

throat offset from the axis of the stem whereby
pressure operating through the throat rocks the
member into snug contact with the stem.

3. A flow control valve comprising a hollow
body having an interior wall defining with the
body inlet and outlet chambers, a valve seat car-
ried by the wall, a vertical stem mounted within
the body coaxial with and above the seat, and a
valve member freely slidable on the stem for co-
dction with the seat, the wall including an open-
ing therethrough lying within the seat and offset
from the axis of the stem, the member being
moved upwardly in‘an opening direction by pres-
sure in the inlet chamber acting through the

‘opening against an area portion of the membper

offset from the axis of the stem to thereby rock
the member on and make snug contact with the
stem and being gravity moved to closure.

4. A flow control valve comprising a hollow -
pody having an interior wall defining with the
body inlet and outlet chambers, a valve seab car-
ried by the wall, a vertical stem mounted within
the body coaxial with and above the seat, and a
valve disk cperably related to the seat and hav-~
ing an upwardly extending skeleton structure in-
cluding a pair of vertically spaced guide ele-
ments slidably freely along the stem, the wall in-
cluding an opening -therethrough lying within
the geat and offset from the axis of the stem, the
disk being moved upwardly in an opening direc-
tion by pressure in the inlet chamber acting
through the. opening against an area portion of
the disk offset from the axis of the stem to there-
by rock the skeleton structure to snugly bear the
upper and lower. guide elements oppositely, re-

‘spectively, against the stem and being gravity

moved to closure.

ROBERT E. MOORE.
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