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Specification of Letters Patent,

Patented May 9, 1911.

Application filed June 14, 1909. Serial No. 501,954,

To all whom it may concern:

Be it known that I, Arrrur O’BrieN, a
citizen of the United States, and a resident
of the city of Butte, in the county of Silver-
bow and State of Montana, have invented
certain new and useful Improvements in
Radiator Air-Valves; and I do hereby de-
clare that the following is a full, clear, and
exact description of the same, reference be-
ing had to the accompanying drawings, and
to the letters of reference marked thereon,
which form a part of this specification.

Many different types of air valves have
been placed upon the market in the endeavor
to permit the escape of air from the radiator
automatically. - While some of these permit
the escape of air to a greater’ or less extent,
the danger of the discharge of the water
of condensation therethrough is great and
with most of the devices intended for the
purpose, it is a frequent occurrence, causing
njury to carpets, floors and ceilings, owing
to the drip of water therefrom. In many
such constructions bells or floats are pro-
vided, which may, when the device is in
perfect operation, serve to close the vent
under pressure from water but which fre-
quently become out of order through wear
or held from operation by small accumula-
tions of sediment or scale with the result
before mentioned.

The object of this invention is to afford a
valve for the purpose specified adapted to
operate through (and wholly through) the
contraction and expansion of metals so
that with the fall of temperature in the
radiator below a certain point the air valve
will open automatically and will remain
open until expanded by the rise of tempera-
ture in the radiator with the return of steam
pressure, in this way insuring a free vent
for the air from the radiator with very
slight pressure holding the valve closed
from inflowing air and acting automati-
cally, when warm to wholly close the valve
against whatsoever pressure,

It is also an object of the invention to
afford a valve of the class described which
positively seats through atmospheric pres-
sure and remains seated under all conditions
even independent of its expansion until
raised by positive pressure from the radiator.

It is further an object of this invention to
provide a valve in which the water of con-
densation automatically returns from the

_the stem and into the radiator.

valve into the radiator and in which the
water can under no circumstance be dis-
charged outside of the valve upon the floor
or carpet.

It is also an object of the invention to
afford a construction affording the utmost
ease and precision of adjustment, permitting
the valve to be set to close at practically any
desired temperature.

The invention embraces many novel fea-
tures and consists in the matters herein-
after described and more fully pointed out
and defined in the appended claims.

In the drawings: Figure 1 is a side eleva-
tion partly in section of a radiator equipped
with an air valve embodying my invention.
TFig. 2 is an enlarged vertical section of
the air valve and a part of the radiator.
Tig. 8 is a fragmentary section taken on line
3—38 of I'ig. 2. Fig. 4 is a section on line
4—4 of Tig. 2. TFig. 5 is a section similar
to Fig. 2, but illustrating a slightly modi-
fied construction. Fig. 6 is a top plan view
of the air valve, with parts omitted.

As shown in the drawings: 1, indicates
the radiator provided with a vent aperture
as is usual, in which is threaded the stem 2,
of the air valve, and which, as shown, is
constructed of cast metal or any suitable
material. Said stem extends horizontally
from the radiator section, as shown in Figs.
1 and 2, and extends inwardly into the radia-
tor coil, the inner end thereof being ar-
ranged obliquely downward and outwardly,
as shown in TFig. 2. Integrally connected
with said stem is the upwardly extending
tubular barrel or shell 8, internally threaded
near its upper end, preferably, the pitch of
the thread being such as to afford a large
number to the inch (even as high as twenty
five threads to the inch) for precision of
adjustment. In the bottom of said barrel
or shell, as shown in Figs. 2 and 8, is a
rounded or spherical convex boss 5, through
which extends an aperture communicating
with a passage 6, extending longitudinally
Below said
passage, as shown, is a corresponding pas-
sage 7, parallel therewith, and as shown,
said passages communicate at the outer end
of the stem in a chamber 8, in which is
threaded a screw 9, which acts to regulate
the size of said chamber thereby enabling
the vent to be effected wholly through the
upper passage 6, or partly through both
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passages, and which admits of regulating
the amount of vent permitted through the
lower passage.

" Threaded in the top of the barrel or shell
is ‘a sleeve 10, which extends to near. the
bottom of said barrel as shown in Figs. 2
and 5, and which is of much smaller di-
ameter than the interior diameter. of said
barrel. At its upper end said sleeve is
connected in an integral head 11, threaded
complementally with the threads in said
barrel and provided with a central vent
aperture 12, the bottom of said sleeve ter-
minating in the upper end thereof in a boss
14, corresponding with the boss 5, before de-
scribed and through the center of which
the bore 12, opens. Lioosely held in said
sleeve 10, is an expansion rod 15, the ends
of which are concave with a smaller radius
than the curvature of the boss 5, or 14, so
that said rod seats on said bosses at its ends
with its comparatively sharp periphery
only.

The operation is as follows: In assembling
the device the stem is threaded into the vent
aperture in the radiator as is usual, with
the barrel directed upwardly. The sleeve
with the expansion rod 15, therein is then

inserted in the barrel and threaded inwardly

to nearly close upon the expansion rod, but
to afford sufficient space- dependent upon

the character of the metal used in said

rod to permit said rod lifting with pressure
from within the radiator sufficiently to per-
mit the escape of air from the radiator; but
sufficiently closed so that warm water or
steam will cause sufficient expansion for the
rod to seat on both bosses simultaneously
thus entirely closing the vent. Of course,
the rate of flow from the vent may be regu-
lated by the adjustment of the sleeve in-
wardly, the end thereof being provided with
a slot to permit of engagement by a screw
driver and also by the adjustment of the
screw 9, which, if adjusted to its inward
limit, necessitates the entire venting of the
radiator through the passage 6. The ad-
justment outwardly of said screw, however,
permits an increasingly greater vent through
the passage 7, so that with the adjustment
shown in Fig. 2, the vent is effected in part
through both passages. As shown, the in-
ner end of the stem is cut obliquely down-
wardly and outwardly. This tends to pre-
vent water of condensation flowing over the
end of the stem to be carried into the pas-
sages by the flow of air thereinto. Of
course, it is evident that instead of the
bosses shown in the sleeve and in the bot-
tom of the barrel concentric. with the vent
passages, the construction may be substan-
tially reversed and for this purpose a con-
cave or tapered seat may be provided for
the expansion rod 16, both in the barrel, as
shown at 17, and in the sleeve as shown at

992,039

18, and the ends of the expansion rod may
be shaped in any suitable manner to afford
a comparatively sharp edge or periphery to
close therein.

The operation, of course, with either con-
struction is the same. Of course, the expan-
sion rod may be a plain, cylindric rod, if
desired, though preferably to afford the
utmost freedom in venting said expansion
rod is fluted longitudinally. This also
serves an exceedingly important purpose, in-
asmuch as it enormously increases the sur-
face of said rod exposed to the action of heat
and in consequence insures said rod heating
through and through almost instantly to the
temperature of the passing fluid thus posi-
tively insuring the quick seating of the ex-
pansion rod to entirely close the vent with
the rise of temperature. In either construc-
tion upon the accumulation of water of con-
densation in the valve said water returns
through the passage into the passage in the
stem and is adapted to flow through either
passage in the stem back into the radiator
and under no circumstances can the water
be forced by the pressure out of passage 12,
in the plug as this passage is either closed
by expansion of the stem 15 or 16 or else if
the pressure is sufficient to force the water
out of said passage said pressure forces the
stem against the upper seat and thereby pre-
vents the water being discharged into the
room.

Of course, details of the construction may
be varied, and I have not attempted to show
more than one simple embodiment of my.
invention. I am aware that the invention is
capable of embodiment in many different
ways without departing from the principles
thereof, and may be useful for many ditfer-
ent purposes other than for the purpose
herein set forth. I therefore donot purpose
limiting this application for patent other-
wise than necessitated by the prior art. ‘

T claim as my invention:

1. A thermally operated valve embracing
a stem having a chamber at one end and a
plurality of passages extending from the
opposite end of the stem to the chamber,
means for varying the size of the chamber,
a barrel integral with said stem and having
an inlet aperture from one of the passages,
an adjustable head or plug in the barrel
having an outlet aperture, a seat provided
at the inner end of each aperture, an ex-
pansion rod loosely supported between said

76

75

80

85

90

95

100

105

110

115

120

seats to close both apertures when expanded .

by heat, and to close the lower aperture
when cold. c ,

2. A valve of the class described embrac-
ing a stem having a chamber at one end and
a plurality of passages extending from the
opposite end of the stem to the chamber,
means for varying the size of the chamber,
a barrel integral with said stem and having
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a passage opening into one of the passages
In the stem, a plug or head in said barrel
having a central discharge passage opening
therefrom, seats surrounding each of said
passages in said barrel, an expansion rod
loosely supported to close on either seat
when cold and to close positively on both
seats when warm and means for regulating
the adjustment of said seats relative to each
other.

3. A radiator valve embracing a stem hav-
g a chamber at one end and a plurality
of longitudinal passages opening from the
chamber and extending through the stem,
adjustable means in said chamber for regu-
lating the size thereof, an integral barrel
supported in upright position on said stem
and having a central port opening thereinto
from one end of said longitudinal passages,
a plug or head threaded into the outer end
of the barrel to afford a fine adjustment, an
outlet passage opening centrally there-
through, spherically convex, inwardly facing
bosses one on the lower end of said plug
and another in the bottom of the barrel,
said outlet passage opening centrally through
the boss on the lower end of the plug, a
thermal expansion rod having concave ends
to seat on said bosses and a sleeve integral
with said head and serving as a guide for
the expansion rod.

3

4. An air valve for radiators embracing in
combination with the vent valve a stem
therefor adapted to be threaded into the
radiator, a chamber in said stem, a plurality
of passages leading to the chamber from the
radiator and adjustable means for regulat-
ing the size of the chamber.

5. A vent valve embracing a stem having
a chamber at one end and passages extend-
ing through the stem and commmunicating
with the chamber, a barrel integral with
the stem and extending upwardly and ported
centrally to communicate with but one of
said passages, a plug or head adjustably se-
cured in the upper end of the barrel and
having a central vent passage therethrough,
a valve seat surrounding each of said pas-
sages in the barrel, a shell or sleeve extend-
ing downwardly from the plug to near the
bottom of the barrel, and an expansion rod
in said shell having its ends shaped to close
on said seats and fluted longitudinally to
increase surface.

In testimony whereof I have hereunto
subscribed my name in the presence of two
subscribing witnesses.

ARTHUR O’BRIEN.
Witnesses:

Axr C. KreMER,
Wirriam M. KIRRKPATRICK.

Copies. of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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