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To all wham it may CONCErTL:

‘Beit knownthat we, CHARLES F. PAIGE and

SAMUEL. C. ARNOLD, eltmens of the United
States of America, remdmﬂ' at Denver, in the

county of Arapahoe-and- State of Oolofa,do,
khave Invented certain new and useful Im-

provements in Air-Valves; and we do declare
the following to be a full, clear, and exact

description of the. 1nvent10n such as will en-

able othersskilled in the art to which it ap-

pertains to make: and use the same, reference
being had to the accompanying drawmgs and
to the figures of reference marked thereon,
which form a part of this specification.

Our invention relates to improvements in.

air-valves for steam or hot-water radiators

or'any of the other uses to which air-valves

may be put, our object being to provide. a

- valve which will satisfactorily allow the air
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to escape from the radiator and at the same

“time prevent the egress of water or steam.
The device will, however, in this specifica-

tion be deseribed with speclal reference to

its use in connection with steam-radiators,

and the language employed must be so con-

strued. Hence when the term ‘“water” is

used and undefined, water of condensation
must therefore be understood in the descrip-
tion of the operation of the device.

Our present invention consists of certain
Improvementsin the classof air-valves shown
in Letters Patent Nos. 535,016 and 541,876,

“dated March 5, 1895, and July 2, 1895 re-
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spectively;: and to this end the invention
consists of the features hereinafter described

~and claimed, all of which will be fully under-

_40 |
| 1;1011 taken throu n*h our improved valve.

- Fig. 1.
| orbva,lve detached from the casing or ,shell

stood by reference to theaccompanying draw-
ings, 1n which is 111ustrated an embodiment
thereof.

In the drawings, FIU‘U.I'G 11 IS a Vertlcal sec-
Kig.
218 a homzontal section taken on the line zx, -
Fig. 3 is a side elevation of the float

Fig. 4 is a top or plan view of the-same.
Similarreference charactersindicating cor-

- responding parts in these views, let the ni-

meral  designate a cylindrical shell nearly
cloged at the top, where it is provided with
a short vertical neck 52, interiorly threaded
to receive a screw-plug 6 having an air-pas-
sage 6° lea,dmﬂ* from the va,lve-sea,t 6.

This

the base. 8.

gages this casing
interiorly threaded and screwed upon the

‘to such air-drafts. .
to obtain the best results from the use of the

' serew-—plug 1s provided with a shoulder which
"Above this -

engages the neck of the shell.
shoulder the plug is exteriorly threaded to
receive a cap 7, which 18 screwed thereon.
This cap is provided with a small aperture
7*. The lower end of the shell is open and
threaded to screw into a flange 8%, formed on

chamber..
Outside of the shell 5 is located a casing 9

of corresponding shape, its upper extremlty.

being contracted to engage the neck of the
shell. The lower extremity of the cap 7 en-
, whose lower extremity is

flange 8%, which is exteriorly threaded for
the purpose. Between the shell and this ex-
terior casing is an air-space 10. This casing,

together with the inclosed air-space, thor-

The shell 5 forms the VELIVG-
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oughly 'insulates the valve and protects it

from injurious exterior influences. For in-
stance, it is not desirable that the shell 5 and

1ts inclosed chamber shall be exposed to rapid

changes of temperature, such as result from
sudden drafts of cold air. Radiators are very
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often located near windows and in halls where .

cold-air drafts are frequent in consequence
of the opening of adjacent windows and doors
in cold weather.

shell 5 would be entirely unprotected against
the sudden changes of temperature incident
In other words, in order
valve it is desirable that the temperature of

so far as external atmospheric changes or in-

| fluences are concerned. Thisis What 1s meant;

shown.)

by protection againstinjurious exterior influ-
ences heretofore mentioned. This functlon

18 accomphshed by the use of the case 9.

- The base 8 is provided with a projection 3¢,
threaded to secrew into the radiator. (Not
This base - piece is also provided
with passages 8¢ and 8¢, which connect the
‘interior of the shell Wlth the radiator., The
cross-sectional area of the passage 8¢ is rela-
tively small in order to prevent the passage
of water in one direction and the steam in the
opposite direction at the same time. Project-

ing from the upper surface of the base into
the valve-chamber are two cylindrical parts
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Without the protection of
the case 9 and the interposed air-space 10 the

‘the shell 5 be as nearly equable as possible
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projects above the cyvlindrical part S/,

0 601,213

s* and 8), concentrically arranged, the part
8" being exteriorly located and the shorter of
the two eylindriecal parts. - The part SJ com-
municates with the passage 8¢ in the base,
while the part 8" communicates with the pas-
sage 8% The outercylindrical part 8" forms
a partition between the part 8 and the shell
5, separating the lower part of the valve-
chamberintotwo liquid-chambers. The outer
part 8" is provided with an orifice 8™, located
near the base thereof. This orifice connects
the annular space between the two parts St
and 8 with the space between the shell 5 and
the part S". - |

Located within the valve-chamber or the
shell 518 a float 12, which consists, essentially,
of two concentric cylindrical parts 12% and
12¢ connected by a disk 129, which closes the
upper extremity of the part 12° The part
12¢ projeets above this disk. Its upper ex-
tremity 1s also closed, except as hereinafter
stated, and provided with the valve part 124,
which 1s adapted to engage the valve-seat ¢
and close the passage (* in the plug 6 when
the float rises. The part12¢isprovided with
one or more orifices 127, preferably two, lo-

cated near its upper extremity, one on each

side. 'The part12°of the float surrounds and
Both

parts of the float are open at the botton.

~The outer part surrounds the eylindrical part

s", attached to the base. The part 12* of the
float 1s provided with openings 12", located
near its base or lower extremity. |
The operation of our improved air-valve
will now be deseribed. Assuming that the
pipes and radiators composing the system, as
well as the air-valve shell, are free from wa-
ter and steam and full of air, the operation
of the valve is as follows: As the steam en-
ters the system 1t drives the air before it.
After passing through the radiator the air
enters the valve by way of passages 8% and
8¢ and is of course distributed to all of the
chambers of the valve, as these chambers in-
tercommunicate. Ilencethe pressure within
and without the float is equal, and the latter
remains on the bottom of the shell, the valve-
pin 12¢ being unseated to allow the air per-
fect freedom of escape from the shell by way

ol the passage 6* in the plug 6 and the open-

ing 7* in the cap 7. As soon as the air has
been driven out of the radiator in the manner
described the steam enters the radiator and
condensation immediately commences. This
water of condensation is carried upward by
the steam and a quantity thereof forced into
the valve-shell by way of the passage 84, As
this water rises in the shell above the aper-
tures 8™ and 12" the air is entrapped within
the float between the water and the top 12¢
of the eylindrical part 12* of the float. Ilence

the pressure of the water on this entrapped
airraises the float and seats the valwve-pin 124,
preventing the escape of either water orsteam.
The steam then entersthe valve-shell outside
of the float by way of the passage S#, the tube

ol |

121,

87, the part 12¢ of the float, and the orifices
The air 18 now accumulating in the top
of the shell outside of the float, and as the
shell, together with the tubes 12¢ and 8§/, {ill

with air the pressure in the valve becomes

the same as the pressure in the radiator, since
the steam from the radiatoris brought in di-
rect contact with the alr in the tube §J.
Ilence the water passes out of the shell by
1ts own pressure by way of the orvifices 12"
and 8™ and the passage 8 into the radiator.
The float then falls, allowing the air to es-
cape from the valve in the manner hereto-
fore explained. ™The steam then enters the
valve or shell through both passaces 8¢ and
a%; but the steam condenses on the outside
of the float and within the shell 5 faster than
within the eylindrical portion 12* of the float.
ITence the pressure is greater on the inside of
the float than above and around the float on
the 1nside of the case or shell, the result be-
ing that the float is raised and the valve-pin
124 again seated. The water of condensation
now begins to accumulate in the shell, but
the steam entering the valve or shell by way
of the passage S! prevents the water from
flowing back into the radiator, as the passage
8¢ is too small to allow the steam and water
to pass therethrough simultaneously. llence
the float will remain in the raised position
and hold the valve-pin seated until the air
again accumulates in the shell, the part 12°
of the float, and the tube 8. The steam then
comes again 1n direct contact with the air,
and the pressure in the valve becomes the
same as that within the radiator, and the wa-
ter again flows from the shell baclk into the
radiator, the float falls, and the air again es-
capes from the shell in the same manner as
heretofore explained.

Having thus deseribed our invention,what
we claim 1s—

1. In an air-valve, the combination with
the base, the float, and the inclosing shell, of
the outer casing attached to the base and sur-
rounding the shell, an air-space being left
between the shell and the easing, and a cap
applied to the top of the shell and engaging
the outer casing whereby the latter is held
securely in place.

2. Inavalve of the character deseribed, the
combination of a base connected with the ra-
diator and having two passagres, the valve-
chamber having an outlet at the top thercof
and an inlet-tube communicating with one of
the passages in the base, said tube projecting
upward and opening into said chamber at
some distance from the base, the outer walls
of the said inlet-tube and the inner walls of
the valve-chamber forming the sides of a
basin adapted to hold liquid and communi-
cating with the other passage in the base, a
partition surrounding said inlet-tube and di-
viding said basin into two separate liquid-
chambers, said partition having one or more
orifices, a float consisting of two inverted
chambers inclosed one within the other, both
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being open at the bottom the outer chamber

| -bemﬂ' closed at the top and having one or

more orlﬁces near its bottom, the inner cham-
ber of the float having a sma,ll, orifice in its
upper portion, the walls of sald float-cham-
ber penetrating into said liquid- chambers,
and a valve operated by said float and clos-
ing the said outlet when said float rises.

3 In a valve of the character described, the
combination of a base connected with the ra-
diator and having two passages, the valve-

- chamber having an outlet at the top thereof,
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an inlet-tube commumeatmﬂ* with one pas-
sage of the base and pI‘OJeCtlnﬂ‘ upward from
the bottom thereof and opening in the said
chamberat a suitable distance above the base,

- the outer walls of the inlet-tube and the in-
"ner walls of the valve-chamber forming the
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sides of a basin adapted to hold 11q111d and
communicating with the other passagein the

base, a. pa,rmt}on surrounding said inlet-tube |

and of a less height than sald tube and di-

viding said ba,sm into two separate liquid-

cha,mbers sald partition having one or more

orifices formed a, short dlstance from its bot-~

tom, a float consisting of two inverted cham-
bers inclosed one mthm the other and both

‘open at the bottom, the outer chamber being

closed at the top a,nd having one or more ori-

fices near its bottom, the inner chamber hav-

- 1ng an orifice in its upper portion, the walls

-of sald float- chamber penetratmcr 1nto seud

11qu1d-ehambers and a valve operated by said

float and closing saad 1nlet when the ﬂoat

rises.

4. In avalve of the character described, the
combination of a base connected with the Ta-
diator and having two passages, a valve-
chamber having an outlet at the top thereof
and an mlet-tube connected with one pas-

‘sage of sgid base and projecting upward from

1ts bottom and opening into said chamber at

‘a suitable distance above the base, the outer

wall of said tube and the inner wa,ll of sald
chamber forming the sides of a basin adapted

1o hold 11qmd and communicating with the
| other passage in the base, a float open at the

bottom and having an air-chamber in its up-
per portion and a separate chamber commu-
nicating with the inlet-tube connected with
the ba,se and proyided with one or more small
orifices, said float projecting downward into
said basin and having one or more orifices lo-
cated near its bottom and a valve operated
by said float for closmw said outlet in the
valve-chamber.

In testimony whereof we affix our signa-

tures in presence of two witnesses.

CHARLES F. PAIGE.
SAMUEL C. ARNOLD.

W1tnesses
- JAS. R. HIOKS
ALFRED J. O’BRIEN
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