Feb. 8, 1955 G. F. CARLSON ET AL 2,701,581
FLOW CONTROL VALVE
Filed April 13, 1951 2 Sheets-Sheet 1

,@.J TR

— f} Q

\ z/
i' A7
<2 ;‘I 7614 To
44 Z3
77 [ TE
1 78
73
Z5
75
f 72 -_—
29 £8 26
47 77 k
L )
e (_7]

‘ :r
T s Trrd/ere Z&f_‘s
— Griseri feardsors
‘ 4172 Farsld /. Lockhrari.

z7 | /@Wg



Feb. 8, 1955 G. F. CARLSON ET AL 2,701,581
FL.OW CONTROL VAI..VE

Filed April 13, 1951 2 Sheets~Sheet 2
g2 L Y
f 27
1 Zo
A0
9074 g
23
7 ' J0
.77, - 76
75
77 2 ad
ﬂ T Ze
. 7 T
27 4z
Y, g ' D, Y
%
77
i : N 24
| . 6—
!1 Z7 "Z;,g
Z0
70
Za. |
VA
9 30
53
L =1
/1 jj | j] %
25~
} Trd/erslors.
— TEL éiléeffﬁ&rZsoig
Harold 4.4 ockbar,
TZ D ;
Y Y 2 /..Mng
4 7 A LLorrby.




United States Patent Offr

2,701,581

i;atented Feb. 8, 1955

1cC

1

2,701,581
FLOW CONTROL VALVE

Gilbert F. Carlson, Chicago, and Harold A. Lockhart,

Des Plaines, Ill., assignors to Bell & Gossett Company,
Morton Grove, Ill,, a corporation of Ilinois

Application April 13, 1951, Serial No. 220,948
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Our invention relates to flow control valves which are
pressure operated in an opening direction 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 movements 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 typical application of the valve
occurs in forcibly circulated, hot water heating systems
wherein the valve opens in response to the operation of a
thermostatically controlled pump to permit circulation
through the radiating part of the system and closes when
the pump stops, i. €., 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 asso-
ciated piping and is objectionable, particularly in domestic
installations. = . v o e

It is therefore one object. of the invention to provide a
flow control valve in which the valve member is:con-
structed in relation to the opening pressure so that the
member is tilted or rocked into non-chattering contact
with the valve stem during the opening movement of the
member.

A further object is to construct and arrange the valve
member so that pump pressure applies a constant lateral
force thereto sufficient to tilt the member into contact
with the stem.

A further object is to provide a valve member having a
surface against which the pump pressure acts and arranged
so that a component of this pressure produces the tilting
movement. ) .

These and further objects of the invention will be set
forth in the following specification, reference being had
to the accompanying drawings and the novel means by
which said objects are effectuated will be definitely pointed
out in the claims.

In the drawings:

Fig. 1 is a sectional elevation of the valve with the
valve member in closed position.

Fig. 2 is a plan view of the member looking in the
direction of the arrow 2 in Fig. 1. ’

Fig. 3 is a view of the member looking in the direction
of the arrow 3 in Fig. 2

Fig. 4 is an elevation of the valve member.

Fig. 5 is a view similar to Fig. 1, but showing the valve
member in open position.

Fig. 6 is a sectional elevation showing a modified form
of the valve with the valve member in closed position.

Referring to Figs. 1 to 5 of the drawings, the numeral
10 designates a hollow valve body which is divided
interiorly by a wall 11 into inlet and outlet chambers 12
and 13, respectively. The wall 11 is apertured to receive
a sleeve valve seat 14 whose axis is vertical and whose
upper surface sealingly coacts with a valve disk 15 in
the usual way. In effect, therefore, the valve seat 14
forms a part of the wall 11. Extending upwardly from
the disk 15 are spaced, parallel legs 16 and 17 which are
connected above the disk by vertically spaced, annular
ribs 18—18 that are apertured for sliding engagement
with the lower end of a vertical stem 19 whose vertical
axis is aligned with the axis of the valve seat 14, the legs
and ribs accordingly formed a skeleton structure for
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guidably mounting the disk 15 on the stem 19. The
upper end of this stem.includes an enlargement 20
threaded in a closure cap 21 demountably secured to the
body 10 and the stem extends exteriorly of the cap 21 for
attachment to a handle 22. Below the upper rib 18, the
stem 19 is provided with an annular shoulder 23 which is
spaced from the upper 1rib 18 when the disk 15 engages
the seat 14. :

When the handle 22 is rotated in the proper direction,
the shoulder 23 will engage the upper rib 18 to manually
open the valve disk 15, or with the parts in the positions
shown in Fig. 1, the valve disk will move upwardly when-
ever an adequate pressure exists in the inlet chamber 12,
such as when an associated pump starts operating and
will drop by gravity to a closing position when the pressure
is removed. Under the latter condition, the valve mem-
ber, generally designated by the numeral 24 and including
the disk 15, legs 16 and 17, and ribs 18, is guided on the
stem 19 whose lower end bottoms in a pocket 25 formed
in the top side of the disk 15 when the latter is raised.

" So far as described, the foregoing structure follows
accepted practice in flow control valves, but it is char-
acterized by a tendency of the valve member to chatter
when an opening pressure is established in the chamber 12
and this chatter sets up a noisy condition which is trans-
mitted through the associated piping. This noise is par- .
ticularly objectionable in domestic hot water heating
systems.

The sliding fit of the valve member 24 on the stem 19 is
of the order of .020"’ to .032", it being necessary to insure
that the member will move freely in both directions with-
out too sloppy a fit. It is believed that this sliding clear-
ance, though 'small, is the cause of this chatter which is
eliminated by the following instrumentalities.

A truncated, cylindrical ‘projection :26 depends from

« the valve disk 15 in clearance relation to the interior of

the sleeve seat 14 and the:lower end of the projection
inchides a face 27 that is inclined to the longitudinal axis
of the valve member 24. There is nothing critical in the
shape of the projection 26 other than that the inclination
of the face 27 shall be such that an adequate lateral com-
ponent of the applied pressure will be available to act on
the face and that the latter shall be exposed to pressure
in the inlet chamber 12. In the arrangement shown, the
surface 27 makes an angle of about 60° with the vertical
axis of the member 24.

‘When pressure is present in this chamber, the total force
thereof acts normally against the face 27 and may be
represented by a vector 28. One component of this total
force may be represented by a vector 29 which is normal
to the longitudinal axis of the valve member 24 and hence
tilts the member towards the left, as viewed in Fig. 1, so
that the upper and lower ribs 18, respectively, bear oppo-
sitely against the stem 19. Accordingly, the member 24
is held snugly against the stem 19 during upward move-
ment to thereby eliminate any chattering. When the
pressure in the chamber 12 is cut off, the pressure com-
ponent, represented by the vector 29, is no longer present
and the member 24 drops freely by gravity to seating
position.

Since the center of gravity of the projection 26 lies to
the right of the longitudinal axis of the member 24 which
would locate the center of gravity of the member including
the projection to the right of the same axis, this distribu-

. tion of mass of the member 24 would oppose the rocking

action of the pressure component 29 and lessen its effect.
To correct this situation, the member 24 is counterbal-
anced by sufficiently increasing the mass of the leg 17, i. e.,
the leg which is on the opposite side of the member from
the longest vertical dimension of the projection 26. This
arrangement places the center of gravity of the member
24, including the projection 26, on the longitudinal axis
of the member so that the pressure component 29 is uti-
lized to the fullest extent in rocking the member.

In Fig. 6 is illustrated a modified form of the valve
wherein a different type of valve member is employed to
secure the non-chattering action, the remainder of the
construction being identical with that shown in Fig. 1.
Like parts in Figs. 1 and 6 are identified by the same
numerals. '
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“In Fig."6, the valve member, generally indicated by the
numeral
coacts with the valve seat 14 and extending upwardly from
the disk 31 are spaced, parallel legs 32 and 33 which are
connected ahowe the . disk by vertically spaced, annular:

ibs 3d<--34 that-are.apertured forsliding engagement:with:
the: lower endiof the stem: 39: . As:showns,. the: leg: 33:in:-
cludes. a; greater-mass: tharw that: ofsthe leg: 32i sos that, thes
centes off gravity of:the: membes-30ilies:to:the left of the:
axis of:the stem: 19: - In.plan: view, the appearance: of: the:
member 30 is:substantially identical: with the valve memi-.
ber 24 as shown in Fig. 2.

Assuming: that the valve; member 3@, is: clased;. then
when: pressure. is. established:in- theinlet chamber: 12,.it:
aperates: uniformly: against: the; exposed: portion: of + the:
undex:side ofthe disk 31 and; due: to.the unibalanced:conr.
struction: ofthe: member 3@;. this pressure tilts:or.rocks the;
member: to-the left and:-thus causes.the upper and: lower:
ribs: 34;. respectively; te: bear: oppositely- against the. stem:
19, This:snug holding:of the:member 3¢ against the stem-
19: during the opening: movement: prevents. chattering. of:
the member-on the:stem:

We:claim:

1. :Aiflow centrol:valve comprising a: hollow: body-hav-.
ing:an: apertured:interior: wall: including a. valve seat and
defining; with: the.body inlet: and: outlet: chambers, a. stem:
mounted:within. the: body coaxidb-with: the seat, and.a. valve.
member: freely slidable; and: slightly rockable on: the stem.
far: coactioni with: the: seat and adapted: to be. moved:in an:
opening :direction: by: pressure in: the. inlet: chamber; the
member having a:projection: generally: offset from and: in-.
cluding a face angularly related to the longitudinal: axis:
of: the:member: andtthe face being: exposed: to pressure: in
the: inlet: chamber: wherehy a.component: of: the: applied:
pressure- rocks: the: member: into: snug: contact: with: the.

stem.
2. ‘A flow.control. valve.comprising a hollow-body hav-.

ing an apertured:interior: wall including: a: valve seat and:

defining:with-thesbody.inlet:and ontlet chambers; a- vertical
stenx: mounted: within; the: body: coaxial with. the; seat, . a:
valve:member freely:slidable.on the:stem: for coaction. with

30, comprises-a valve disk: 3t which- sealingly-
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the seat and adapted to be moved in an opening direction
by- pressure-irr- the- inlet” chamber- and- gravity biased- to
closure, the member havingra depending projection gen-
erally offset from and including a face angularly related
to the longitudinal axis of the member and the face being
exposed to pressure in the inlet chamber whereby a com-
ponent of the applied pressure rocks the member into snug
contact with the stem, and. a counterbalance formation on
the member positioned in relation to the projection to
lacate:the:center-of gravity. of the member, on said: axis;:. .

3. A flow. control valve: comprising a hallow: body hav-
ing an apertured tnferior, wall including a.valve, seat. and
defining with the body inlét and outlet chambers, a verti-

- cal stemm.monnted:within: the-body: coaxial-with.the seat, a
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valve member operably related to the seat and adapted
to be moved in-amn opening direction by pressure in the
inlet chamber and gravity biased to closure, the member
having an upwardly extending skeleton structure including
a pair- of oppesed: legs-and’a pair--of vertically- spaced,
guide: elements: carried: by thie valvesmember and' slidable

freely: along: the-stem; ome ofiithe legs having- o greater-
mass tham the:other;: and:a: projection: depending-from: the-

member im: counterbelance: relation to. the-leg Raving the

greater-mass to.lecate-the:center-of! gravity. of:the member-
on:the longitudinal axis-thereof, the-projection including-

av faces angularly related: to: the- longitudinal axis of'the-
member: and exposed: to pressure- in- the: intlet: chamber-
whereby a: component: of: the. applied: pressure: rocksthe-
member:intosnugicontact with-the stem. ‘
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