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This invention relates more especially to
that class of relief valves which are employed
in steam and vapor heating systems for elimi-
nating air and drawing off the water from

8 the heat-radiating units.
- The primary object of our invention is to
construct valves of this kind of a relatively
small number of parts of simple and inex-
pensive construction of improved form and

10 to provide an improved arrangement of said
parts in such a way as to render a valve more
sensitive in its automatic response to tem-
perature changes, as well as more positive
in its action than known devices of a simi-

156 lar character at the present time.

Another object of our invention is to pro-
'vide an improved construction and arrange-
ment of parts in a device of this character
by means of which certain temperature ef-

20 fects within and without the valve housing
can be employed in an effective manner for
controlling the automatic operation of the
valve. ‘

Other and more specific objects of inven-

25 tion will appear in the specification, the par-
ticular features relating thereto being re-
cited in the appended claims and shown on
the drawings which illustrate two forms in
whichour invention may be embodied in a

30 steam heating system or in the so-called
vacuum steam heating system.

In the drawings,

Figure 1 is a vertical axial section of one

form of our improved valve and shows the

85 relative positions of the parts when the ra-
diator is cold, say, for example, below 80 de-
grees Fahrenheit.

Figure 2 is a similar vertical axial section

of the same with the parts shown in their:

relative positions after the heating unit has

been made active so that the radiator may be -

termed hot. or heated to a temperature in
excess of 80 degrees Fahrenheit for example.

Figure 3 is a vertical axial section similar
to Figure 1 of another embodiment of our
invention.

Figure 4 is a vertical axial section of the
valve shown in Figure 3, the parts being
shown in changed positions. ‘

According to the embodiment of our in-
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vention shown in Figures'l and 2, the valve
housing comprises an upper portion 1 in the
form of a bell-jar and a lower portion 2 of
peculiar form which is connected to the bell-
;Ig,r portion 1 by a threaded connection 3.

he lower portion 2 of the housing is pref-
erably constructed of a single piece of metal
and comprises an outer cylindrical wall 4;
an inner cylindrical wall 5 which is connected -
to the outer cylindrical wall by an annular
wall 6 of channeled cross-section; and a
closed top plate 7 provided with an upward-
ly-presented convex surface or table 8. The
inner cylindrical ‘wall 5 and integrally-
formed top plate 7 are preferably formed
as a reentrant portion of the bottom wall of
the housing and are thus exposed to the outer
air over an extended area in such a way
as to facilitate cooling of the top plate 7.
Furthermore, this reentrant portion of the
bottom wall forms an annular trough 9 be-
tween the inner cylindrical wall 5 and the
outer cylindrical ‘wall 4.  As shown on the
drawings, the lower portion of the housing is
provided with a steam inlet 10 suitably ar-
ranged to discharge into the annular trough
9 and against the inner cylindrical wall 5.
Leading from the bottom of annular trough
9 is a water discharge or suction outlet pipe .
11. A centrally formed nib or lug 12 on the
top plate 7 is adapted to loosely center a
bimetallic disk 13 which when cold assumes
a downwardly-flexed position. as. shown in
Figure 1, said disk being adapted when hot
to assume an upwardly-flexed position as
shown in Figure 2. As indicated in Figure
1, the convex upper surface of plate 7 1is
made to conform to said bimetallic disk in
its normal cold or downwardly-flexed po-
sition. ' _ ,

Centrally disposed in the dome-like upper
end of the upper portion of the housing is a
valve-block 14 provided with an air relief
port 15 and a downwardly-presented frusto-
conical valve-seat. 16. Interposed between
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“the valve-block 14 and the bimetallic disk 13,

isa float 17 of smaller diameter than the inner
wall of the housing, said float being provided
with bulb-like protuberances 18 formed in 100
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the cylindrical wall thereof, and slidably en-
gaging the inner wall of the housing for guid-
mg the float during its rising and falling
movements. Presented upwardly from the
top wall of said float is a post 19 provided with
a conical upper end 20 which constitutes a
valve which in the raised position of float 17
engages the frusto-conical valve-seat 16 for
closing the lower end of relief port 15. The
float 17 which is hermetically sealed, is pro-
vided with an arched bottom wall 21 which
conforms to the top plate 7, as well as to the

‘bimetallic disk 13 when cold. The cylindri-

cal side wall of float 17 is extended below the
arched bottom plate 21 to form a depending
flange 17

Surmounting the valve-block 14 is a check-
valve housing comprising a flat annular bot-
tom wall 22, a cylindrical flange 23, and a cap
94 with its depending flange 25 threaded to
theflange23. IS)aidcapisprovidedwithaport—
opening 26 to permit the escape of air from
the valve-housing prior to the closing of the
valve 20 upon its seat 16. Arranged within
the check-valve housing is a valve disk 27
provided with upwardly-presented nibs 27*
which prevent said valve-disk from closing
the port-opening 26 whenever said valve-disk
is forced upwardly by the escaping air. In
its lower position as shown in Figure 2, the
valve-disk 27 closes upon an annular valve-
seat 28 extending around the outer edge of a
circular pressure chamber 29 at the outer end
of port-opening 26. ’

Referring now to the embodiment of our in-
vention shown in Figures 3 and 4, all of the
parts are substantially similar in construc-
tion to corresponding parts shown in Figures
1 and 2, with the exception that the hermeti-
cally sealed float in Figures 3 and 4 is pro-
vided with an accordion or bellows section
which modifies its operation. The descrip-
tion of the parts shown in Figures 3 and 4
therefore may be confined more especially to
the float construction. Thus, the dome-like
upper portion 30 of the float carries a central
post 31 provided with a conical upper end 32
adapted to close a relief port in the valve-
block whenever said dome-like upper portion
is raised sufficiently for this purpose. Said
float is provided with an arched bottom wall
33 which conformsto the bimetallic disk when
cold and the top plate of the support therefor.
Extending between the dome-like upper por-
tion of the float and the arched bottom wall
thereof is an expansible accordion or bellows
section 34, by virtue of which the effective
length of the float is varied under variations
in pressure within and without said float.
According to this embodiment of our inven-
tion, therefore, the float varies in length as
well as being subject to an endwise displace-
ment by the thermo-responsive action of the
bimetallic disk. :
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Operation

According to the embodiment of our inven-
tion shown in Figures 1 and 2, when the steam
or vapor is shut off, the several parts are in
their respective positions shown in Figure 1
with the exception that the check-valve-disk
97 would be at rest upon its valve-seat. As
the steam or vapor is turned on, the cold air is
driven upwardly through the housing, lifting
the check-valve 27 from its seat and passing
outward through the port-opening 26. As
the steam, for example, enters the housing,
there will be an initial condensation which
sooner or later is drawn off by the siphon or
vacuum discharge outlet. Should there be an
undue accumulation of water in the housing,
the float will be forced upwardly to tempo-
rarily close the relief port 15 until such ex-
cess water has drained off sufficiently to per-
mit the float to drop and thus to again open
the relief port. Eventually the bimetallic
disk becomes heated by the presence of steam
and as it becomes flexed upwardly, the float is
raised to close the relief port. As soon as
this happens, the check-valve disk 27 re-
mains seated and due to a partial vacuum
which is created within the housing by a con-
tinued condensation of the heating fluid, said
check-valve disk is held to its seat by an ex-
cess pressure trom the outside and is thus
adapted to prevent the entrance of outside air.
In this way, an admission of outside air is
effectively prevented even though the fioat
and bimetallic disk have again assumed their
normal lowered position and the partial vac-
wum is maintained provided the system is
otherwise tight.

According to the embodiment of our inven-
tion shown in Figures 3 and 4, the operation
is somewhat changed. After a sufficient pe-
riod of rest in its cold position, the air within
the float will have substantially the same tem-
perature as that of the surrounding air as

‘well as that of the air or vapor within the

housing and outside the float due to the metal
intervening walls which are good conductors
of heat. As steam is admitted to the housing,
air is displaced therefrom until the bimetal-
lic disk is flexed upwardly to close the relief
port. If the steam supply is now shut off, the
check-valve disk drops to its seat and thus
prevents the admission of air into the sys-
tem. As condensation continues and the sys-
tem cools, the bimetallic disk flexes back to
its original position while at the same time a
partial vacuum is created within the housing
in consequence of which the air which is con-
fined within the float under atmospheric pres-
sure, naturally expands and in doing so elon-
gates the float in such a way as to again close
the relief valve at the top. As long as the
partial vacuum continues within the system,
both of said valves operate together to ex-
clude the outside air.
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We claim :—

1. In a valve of the character described, the
combination of a housing having a centrally-
disposed reentrant portion of its bottom wall
provided with a convex upper surface, said
housing being provided with steam-inlet and
suction-outlet openings, a  float  arranged
within said housing and having a bottom wall
conformable to the convex upper surface of
said reentrant portion of the bottom wall -of
said housing, a dished bimetallic disk inter-
posed between and normally conformable to
said reentrant portion of the bottom wall of
said housing and the bottom wall of said
float, said disk being adapted when heated to
assume an oppositely-dished form for raisin
said float, and a relief-valve movable to an
from its seat by the rise and fall of said float.

2. Ina valve of the character described, the
combination of a housing provided with a

‘steam-inlet and- drain-outlet- at the bottom

and with an-air-relief valve-seat at the top,
a hollow thermo-disk support.disposed oppo-
site to the steam-inlet in the lower portion
of said housing, the top and side walls of
said thérmo-disk support being exposed to the

- outside air, a thermo-disk mounted on said
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thermo-disk support, said thermo-disk being
adapted when cold to assume a downwardly-
dished form and when heated to assume an
upwardly-dished form, a float arranged in
said housing between said valve-seat and ther-
mo-disk, and a valve operated by said float for
engaging said valve-seat, the top wall of said
thermo-disk support.and the bottom wall of
said float being conformed to said thermo-
disk when cold. : ,

3. In a valve of the character described,
the combination of a housing provided with a
steam inlet and suction outlet at the bottom
and with an air-relief valve-seat at the top, a
thermo-disk support disposed in the lower
portion of said housing, a thermo-disk mount-
ed on said thermo-disk support, said thermo-
cdisk being adapted when cold to assume a
downwardly-dished form- and when heated
to assume an upwardly-dished form, said
thermo-disk support having an upper convex
surface conforming to said thermo-disk when
cold, a float arranged in said housing be-
tween sald valve-seat and thermo-disk, said
float being provided ‘with a-dished ‘bottom
wall conforming to the thermo-disk when
cold, and a valve operated by said float for
engaging said valve-seat. » *

4. In a valve of the character described,

the combination of a housing provided with -

a steam-inlet and suction-outlet and with an
air-relief valve-seat, a hollow thermo-disk
support centrally disposed in the lower por-
tion of said housing and exposed to the out-
side atmosphere, a thermo-disk mounted on
said thermo-disk support, said thermo-disk
being adapted when cold to assume a down-

" wardly-dished form and when heated to as-

3

sume an upwardly-dished form, a float ar-
ranged in said housing bet-veen said valve-
seat and thermo-disk, said float comprising
an upper rigid portion and a lower collap-
sible portion, and a valve operated by said
float for engaging said valve-seat, said float

being hermetically sealed to enclose a body -

of air.- T

5. In a valve of the character described, the
combination of a housing, the bottom wall of
said housing being provided with an .up-
wardly-presented convex surface, a bimetal-
lic thermo-disk having an initial curvature
normally conforming to that of said convex
surface and adapted when heated to assume
an oppositely-presented curvature, a float ar-
ranged in said housing upon said: bimetallic
disk, the top wall of said housing being pro-
vided with a downwardly-presented valve-
seat and an upwardly-presented valve-seat,
a valve operated by said float and adapted
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in the raised position of said float to seat

on-the first-mentioned valve-seat, a siphon
pipe leading from said housing at the bottom,
an inlet for steam connected up to said hous-
ing, and a check valve for the second-men-
tioned valve-seat. _ N ,
6. In a valve of the character described,
the combination of a housing, a thermo-disk
support provided with an upwardly-present-
ed convex surface, a bimetallic thermo-disk
having a curvature when cold normally con-
forming to that of the upper surface of said
thermo-disk suport and adapted when heated
to assume an oppositely-presented curvature,
a valve block mounted in the top wall of said

housing, said valve block being provided with,

a downwardly-presented valve-seat, a float
arranged in said housing between said bi-
metgllic disk and said valve block, a valve
operated by said- float and adapted in the
raised position of said float to seat on said
valve-seat, an outlet pipe leading from said

“housing, an inlet for steam connected up to

said housing, a check. valve housing sur-
mounting said valve block, said check valve
housing being provided with an outwardly-
presented valve-seat, and a check valve mov-
able to and from said valve-seat within said
check valve housing. , .
7.-In a valve of the character described, the
combination of a housing provided with an
inwardly-presented relie% valve-seat and an
outwardly-presented check valve-seat, a check
valve for said check valve-seat, a thermo-
disk support provided with an upwardly-
presented convex surface, a bimetallic
thermo-disk normally conforming to said up-
wardly-presented convex surface of the
thermo-disk support, and adapted- when
heated  to assume an oppositely-presented
convexity, a float arrangeg in said housing
between said bimetallic disk and said valve
block, said float being provided with a bel-

lows section and with a bottom wall conform-

95

100

106

110

115

120

123




10

15

30

40

45

80

65

4

ing when cold to the upper surface of said bi-
metallic disk-support, a valve operated by
said float and adapted in the raised position
of said float to seat on said inwardly-present-
ed relief valve-seat, a siphon pipe leading
from said housing, and an inlet for steam
connected up to said housing.

8. In a valve of the character described,
the combination of a housing having a bottom
wall provided with a centrally-disposed
raised portion, a valve block mounted in the
top wall of said housing, said valve block be-
ing provided with a downwardly-presented
valve-seat, a bimetallic thermo-disk having a
normally downward curvature, said thermo-
disk restinig upon the raised portion of said
bottom wall and adapted when heated to as-
sume an upwardly-presented curvature, a
float arranged in said housing between said
bimetallic disk and said valve block, said
float being provided with a bellows section
and with a bottom wall conforming to the
curvature of said bimetallic disk when cold,
a valve operated by said float and adapted in
the raised position of said float to seat on
said valve-seat, a siphon pipe leading from
said housing, and an inlet for steam con-
nected up to said housing.

9. In a valve of the character described,
the combination of a housing having a bottom
wall provided with a centrally-disposed
raised portion, said raised portion being pro-
vided with an upwardly-presented convex
surface, a valve block mounted in the top wall
of said housing, said valve block being pro-
vided with a downwardly-presented valve-
seat, a bimetallic thermo-disk having a curva-
ture normally conforming to that of the up-
ger surface of the raised portion of said

ottom wall and adapted when heated to as-
sume an oppositely-presented curvature, a
float arranged in said housing between said
bimetallic disk and said valve block, said
float being provided with a bellows section
having a bottom wall conforming to the cur-
vature of said bimetallic disk when cold, a
valve operated by said float and adapted in
the raised position of said float to seat on said
valve-seat, a siphon pipe leading from said
housing at the bottom, and an inlet for steam
connected up to said housing.

10. Tn a valve of the character described,
the combination of a housing having a bot-
tom wall provided with a centrally-disposed
reentrant portion, said reentrant portion of
the bottom wall being provided with an up-
wardly-presented convex surface, a valve
block mounted in the top wall of said housing,
said valve block being provided with a down-
wardly-presented frusto-conical valve-seat
and an outwardly-presented annular valve-
seat, a bimetallic thermo-disk having a cur-
vature normally conforming to the curvature
of the convex upper surface of said reentrant
portion of the bottom wall of the housing
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and adapted when heated to assume an oppo-
site curvature, a check-valve for the annular
valve-seat of said valve-block, a float ar-
ranged in said housing between said bimetal-
lic disk and said valve block, said float being
provided with an upwardly-presented conical
valve adapted in the raised position of said
float to seat on said frusto-conical valve-seat
of the valve-block, a siphon pipe leading from
said trough, and an inlet for steam connected
up to said housing.

11. In a valve of the character described,
the combination of a housing having a bot-
tom wall provided with a reentrant portion,
said reentrant portion of the bottom wall
being provided with an upwardly-presented
convex surface, a valve block mounted in the
top wall of said housing, said valve block be-
ing provided with an inwardly-presented re-
liet valve-seat and an outwardly-presented
check valve-seat, a bimetallic thermo-disk
having a curvature normally conforming to
the curvature of the convex upper surface of
said reentrant portion of the bottom wall of
the housing and adapted when heated to as-
sume an opposite curvature, a check-valve for
the outwardly-presented check valve-seat of
said valve block, a float arranged in said hous-
ing between said bimetallic disk and said
valve block, said float being provided with a
downwardly-presented concave bottom wall
conforming to the curvature of said bimetallic
disk when cold, a relief valve connected to
said float and adapted in the raised position
of said float to seat on said relief valve-seat
of the valve block, a siphon pipe leading
from said trough, and an inlet for steam con-
nected up to said housing.

12. In a valve of the character described,
the combination of a housing having a bot-
tom wall provided with a centrally-disposed
reentrant portion forming a trough around
and between it and the lateral wall of said
housing, said reentrant portion of the bot-
tom wall being provided with an inwardly-
presented convex surface, a valve block
mounted in the top wall of said housing, said
valve block being provided with a relief
valve-seat, a bimetallic thermo-disk having
a curvature normally conforming to the cur-
vature of the convex upper surface of said
reentrant portion of the bottom wall of the
housing and adapted when heated to assume
an opposite curvature, a float arranged in said
housing between said bimetallic disk and said
valve block, said float being provided with a
downwardly-presented concave bottom wall
conforming to the curvature of said bimetal-
lic disk when cold and with an upwardly-pre-
sented relief valve adapted in the raised posi-
tion of said float to seat on said relief valve-
seat of the valve block, a siphon pipe leading
from said trough, and an inlet for steam con-
nected up with the annular space surround-
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ing said reentrant portion of the bottom wall
of said housing.

13. In a valve of the character described,
the combination of a housing having a bot-
tom wall provided with a centrally-disposed

" reentrant portion, said reentrant portion of

the bottom wall being provided with an in-
wardly-presented convex surface, a valve
block mounted in the top wall of said hous-
ing, said valve block being provided with
an inwardly-presented frusto-conical valve-
seat, a bimetallic thermo-disk having a cur-
vature normally conforming to the curva-
ture of the convex upper surface of said reen-
trant portion of the bottom wall of the hous-
ing and adapted when heated to assume an
opposite curvature, a float arranged in said
housing between said bimetallic disk and said
valve block, said float including a bellows
section provided with a downwardly-present-
ed concave bottom wall conforming to the
curvature of said bimetallic disk when cold
and with an upwardly-presented conical
valve adapted in the raised position of said
float to seat on said frusto-conical valve-seat
of the valve-block, a siphon pipe leading from
said trough, and an inlet for steam connected
up to said housing. '

14. In a valve of the character described,
the combination of a housing having a bot-
tom wall provided with a centrally-disposed
reentrant portion forming a trough around
and between it and the lateral wall of said
housing, said reentrant portion of the bot-
tom wall being provided with an inwardly-
presented convex surface, a valve block
mounted in the top wall of said housing, said
valve block being provided with an inward-
ly-presented frusto-conical valve-seat and an
outwardly-presented annular valve-seat, a
bimetallic thermo-disk having a curvature
normally conforming to the curvature of the
convex upper surface of said reentrant por-
tion of the bottom wall of the housing and
adapted when heated to assume an opposite
curvature, a check-valve for the annular seat
of said valve block, a float arranged in said
housing between said bimetallic disk and
said valve block, said float being provided
with a. downwardly-presented concave bot-
tom wall conforming to the curvature of said
bimetallic disk when cold and with an up-
wardly-presented conical valve adapted in
the raised position of said float to seat on said
frusto-conical valve-seat of the valve block,
a siphon pipe leading from said trough, and
an inlet for steam connected up with the an-
nular space surrounding said reentrant por-
tion of the bottom wall of said housing and
arranged to discharge against the lateral
wall of said reentrant portion.

JOHN ELLBERG.
MAGNUS CRONWALL.



