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o all whom it may concern:

Be it known that we, CHARLES F. PAIGE
and EVEREIT P. ALLEN, citizens of the United
States, residing at Denver, in the county of
Arapahoe and State of Colorado, have in-
vented certain new and useful Improvements
in Air-Valves; and we do hereby declare the

following to be a full, clear, and exact de-

seription of the invention, such aswill enable
others skilled in the art to which it apper-
tains to make and use the same.

Our invention relates to improvements in
air-valves for steam or hot water radiators, or
any of the uses to which air valves ‘may be
put and it is intended to provide a valve
which will satisfactorily allow the air to es-
cape from the radiator, and at the same time
prevent the egress of water or steam.

The said invention is especially intended
to provide an improved form of valve over
that shown in our applieation, Serial No.
501,493, filed February 26, 1894.

Reference is had tothe accom panying draw-
ings, wherein the same parts are indicated by
the same letters and numerals th roughout the
several views, ‘

Figure 1 represents a central longitudinal
section through the valve, when it is in posi-
tion to allow the escape of air. Fig. 2 repre-
sents a section along the line x z of Fig. 1,
and looking down. Fig. 8 represents a side
elevation of a portion of the steam radiator
showing the-valve in position thereon; the
said valve being somewhat eniarged in pro-
portion to the radiator for the purpose of
more clearly illustrating the valve. Tig. 4
represents a side elevation of our improved
float, or valve proper, detached from its cas-
ing. [Fig. 5 represents an inverted plan view
of the float shown in Fig. 4. Fig. 6 represents
the annular bottom piece forming the bottom
of the valve-casing; and Fig..7 represents a
plan view of the device shown in Fig. 6.

A represents a hollow base piece provided
with a passage @ connecting the interior of
the radiator with the valve chamber. This
base piece is screw threaded as ata’ toserew
into the radiator B, and is provided with an
annular lip a® screw threaded as at o® or plain,
to which the shell C of the valve chamber is
screwed or sweatedasat ¢, Thisvalve cham-

ber or shell C terminates in a cylindrical

head ¢’ perforated and screw threaded as at
c*toreceive the valveseat D. Thisvalveseat
D is perforated asat.d? conically chambered
as at d’, and slottéd as at d for facility in
serewing the same into position. The bottom
of the valve chamber is closed by the bottom
piece E which may be either detachably
mounted in the chamber as shown, or may be
secured therein after the float F is in posi-
tion, This bottom piece E is provided with
an annular bottom plate e perforated as at ¢&°
andsupporting the two concentrictubes ¢’ and
¢ It will beseen that between the two tubes
e’ and e? there will be an annular chamber 1
open at the top and closed at the bottom,
while between the tube ¢? and the sides of the
shell C there will be a second annular cham-
ber 2 also open at the top and closed at the
bottom, the two forming a basin forliquids at
the base of the valve chamber,

The float F is movably mounted in the
valve chamber C, and consists essentially of
a central tube f” carrying the valve pin f ter-
minating in a conical point f% and an outer
tube f? conneeted to the inner tube f’ by an
air-tight annular plate 3. The tube f’ is
closed at its upper end asshown, and its lower
end forms, with the tube f? and the annular
plate f? an annular chamber open at the bot-
tom and closed at the top. The top of ‘the
tube e’ should be somewhat lower than that
of the tube €% and both tubes should be some-
what shorter than the tube % for reasons
hereinafter to be described.

While the varicus tubes ¢/, € and 7/ and
S% and also the shell C are shown as eylin-
drical, the exterior shape of the said tubes is
immaterial, and they may beangular, pyrami-
dal, conical, or any other desired shape.

- The operation of the device is as follows:
The valve being fuall of air, and the radiator
being full of air with the usual quantity of
water of condensation therein, suppose steam
be turned on to the radiator. The air in the
radiator will blow through the passage ¢ and
‘tube e’ up into the tube f’ whence it will be
cushioned downward beneath the tube f”,
then over the tube €2, then beneath the tube
S*and upward and out through the passage
d. The back pressure of the air in the apper
part of the shell C, supplemented by the
weight of the float F will press the float down-
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“the level of the top of the tubee’.

ward should it be temporarily closed by a
sudden rush of air through the tube ¢’.

" In operation the chamber 1 would soon be-
come filled with water carried from the radi-
ator, the said water filling up the chamber to
Moreover,
the chamber 2 would also soon become filled
with water up to the top of the.tube €% and
this, as shown in Fig. 1, would be the normal
state of the valve. Now when the valveisin
this state it will operate as follows: The air
from the radiator will pass up through the
tube ¢’ down béneath the tube f/ and being
cushioned by the air in the upper portion of
theannular chamberof the float will be foreed
twice through the water; that is, down be-
neath the tube f’, over the tube ¢* and then
down beneath the tube f?and up through the
valve chamber out through the orifice d.
The back pressure on the top of the float will
prevent the valve from becoming perma-
nently closed so long as only air is passing.
Now if water begins to flow into the valve
chamber it will soon overflow the top of the
tube ¢ and compress the air trapped in the
top of the annular chamber of the float, thus
causing the float to rise, and effectually clos-
ing the valve before the water has risen high
in the valve chamber. The air trapped in
the upper part of the chamber f’ will also as-
sist in lifting the valve.

The valve prevents steam from passing
through as follows: The steam passing
through the tube ¢’ up into the tube f’ forces
the valve firmly on its seat, the pressure of
the steam upward in the tube f’ being more
than sufficient to counterbalance the increase
of the back pressure of the air in the upper
part of the chainber. The steam cushioned
downward from the tube f’ into the chamber
1 will be condensed by the water in the cham-
bers 1 and 2, and the inerease of water will
soon be sufficient to compress the air in the
annular chamber of the float enough to keep
the same closed against the back pressure
which will ultimately be exerted by the steam
on the back of the float. "The tube e* will
make the channel for the passage of the fluids
more tortuous, and will form a partition be-
tween two independent chambers each acting
as achamber for a water seal. Moreover there
being two chambers for water will lessen the
likelihood of the latter’s being blown up into
the top of the chamber C, as by a sudden rush
of steam.

The throw of the valve may be adjusted by
screwing up or down on the valve seat D, and
the said. valve seat may be readily removed
and cleaned out, should it become clogged
with dirt.

As soon as the pressure of-the steam is re-
moved from the radiator, the excess of water
will siphon back into the radiatorleaving the
levels of the liquid in the valve chamber as
shown in Fig. 1.

By having the tube ¢® higher than the tube
¢’, the tendency of the water sealing to en-
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tirely siphon out will be prevented, and moré-
over the contents of the annularair chamber
above the water and beneath the plate f® may
be more readily regulated.

It will also be evident that, should the press-
ure downward on the top of the float exceed
the pressure upward beneath the same the
lower edges of the tube f? will bear on the
base plate e, and, with the water in the liquid
chambers 1.and 2, will effectually seal the
valve. This function of the float prevents
the entrance of air into the radiator through
the orifice d’ when the steam pressure in the
radiator falls below the pressure of the atmos-
phere. The lower edges of the tube f’ may
be made to serve as a seal, instead of the
lower edges of the tube f% or both may fit
snugly against the bottom plate ¢ when the
float is down.

It is our purpose to claim broadly the here-

in-deseribed arrangement of chambers, but.

the details of the apparatus may be varied at
will. '
Having thus described our invention, what

we claim, and desire to secure by Letters Pat-

ent of the United States, is—

1. In a valve of the character described, the
combination with a valve chamber having an
outlet at the top thereof, and an inlet tube
projecting upward from the bottom thereof
and opening into said chamber at some dis-
tance from its base, the outer walls of said in-
let tube and the inner walls of said valve
chamber forming the sides of a basin adapted
to hold liquid, a float open at the bottom and
closed at the top, with an air chamber in the
upper portion thereof, projecting down into
said basin and extending above and over the
top of said inlet tube, and means operated by
said foat for closing said outlet when said
float rises, snbstantially as described. .

2. Ina valve of the character described, th
combination with a valve chamber having an
outlet at the top thereof, and an inlet tube
projecting upward from the bottom thereof
and opening into said chamber at some dis-
tance from its base, the outer walls of said in-
let tube and the inner walls of the valve
chamber forming the sides of a basin adapted

to hold liquid, a partition surrounding said

inlet tube and dividing said basin into two
separate liquid chambers, a float consisting
of two inverted chambers inclosed one within
the other and both open at the bottom and
closed at the top, the walls of said float cham-

bers penetrating into the said liquid cham-.

bers, and a valve operated by said float and
closing said ontlet when said float rises, sub-
stantially as described.

3. Ina valve of the character described, the
combination with a valve chamber having an
outlet at the top thereof, and an inlet tube
projecting upward from the bottom thereof
and opening into said chamber at some dis-
tance from its base, the outer walls of said in-
let tube and the inner walls of the valve
chamber forming the sides of a basin adapted
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to hold liquid, a partition surrounding said
inlet tube somewhat higher than the walls of
said inlet tube, and dividing said basin into
two separate liquid chambers, a float consist-
ing of two inverted chambers inclosed one
within the other and both open at the bot-
tom and closed at the top, the walls of said float
chambers penetrating into the said liquid
chambers, and a valve operated by said float
and closing said outlet when said float rises,
substantially as described. :

4. In a valveof the character described, the
combination with a eylindrical valve cham-
ber having an outlet at the top thereof, aund
an inlet tube projecting npward from the bot-
tom thereof and opening into said chamber
at some distance from its base, the periphery
of said tube and the inner walls of said valve
chamber forming the sides of an annularbasin
adapted to holdliguid, a eylindrical float open

at the bottom, with an air chamber in the up- |

per portion thereof, projecting down into said
basin and extending above the top of said in-
let and means operated by said float for clos-

ing said outlet when said float rises, and for
closing said inlet when said valve falls, sub-
stantially as described.

5. A float for use in valves, comprising two
shells open at the bottom and closed at the
top, the one inclosed within the other and
both connected together as shown, with a
valve carried by the central shell, substan-
tially as described. .

6. A float F for use in valves, comprising a
central tube f* closed atthe top and earrying
a valve, and an inclosing tube 2 shorter than
the central tube, and connected to the same
near the center thereof by an air-tight plate
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or diaphragm, both of said tubes being open -

at the bottom, substantially as and for the
purposes described. :
‘In testimony whereof we affix our signa-
tures in presence of two witnesses,
CHARLES F. PAIGE. .
EVERETT P. ALLEN.
Witnesses:
James H. THOMAS,
GEO. A. GODDARD.
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