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7o all whom it may concermn:

Be it known that I, SAMUEL C. ARNOLD, a
citizen of the United States of Ameri ica, resid-
ing at Denver, in the county of Ar &pa,hoe and

5 State of Oolemdo, have invented certain new
and useful Improvements in Air-Valves; and
1 do declare the following to be a full, clear,

and exact description of the invention, such
aswill enable others skilledin theart to which

10 it appertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, and to the figures of reference marked
- thereon, which form & part of this specifica-
tion.

r5 My invention relates to 1mp10vement&. in.
air-valves for use in connection with steam or

hot-water radiators or in any other relation
where a device of this character is needed.
My improvements will be described with
20 reference fto the use of the device with a
steam-radiator, though, as before stated, it
must be understood that the construection 1s
equally applicable to hot-water radiators.

The construction set forth in this applica-

25 tion may be cousidered an improvement on

that shown and described 1n application, Se-

rial No. 612,109, filed November 14, 1396.
The improvements relate to the float or valve,

and consist in forming an air-tight chamber :
30 in said float-valve, whereby the latter is com-
pelled to float or rise upward in the shell and
close the air-exit, thus preventing the escape |
of the water as the latter rises in the shell.

Hence in my improved construction a posi-

25 tive air-chamber is always maintained in the:
This

valve-float when the device is 1n use.
is the theory of the construction set forth in

the aforesaid application; but it has been
demonstrated in the use of said construction
In other

words, it sometimes happens, by reason of the .
| to screw into a ﬁmm_,e 3%, formed on the base

40 that this theory is not always true.

agitationorchurning of the waterin the radia-
tor, that the airis all driven out of the theo-
retical alr-chamber of the old construction,
45 allowing the valve to drop and leaving the
water free to rush out through the air-exit at
the top of the shell. The ob;jeet of my pres-
ent invention is to overcome this difficulty,

and to this end I provide the float-valve with
co-an air-tight diaphragm, thus forming a posi-
tive air-chamber above the dmphmgm which |
shuts out the water under all circumstances.

“its proper action.
| this feature in my improved constr action.

6" leading from a valve-seat b6°.

" Hence the main feature of my presentinven-

tion consists in providing the valve-float with
a positive or hermetically-sealed air-chamber, 55
as contradistinguished from the open theoret-
ical air-chamber of the old construction.
There is also another feature introduced in
my improved constr uction—namely, the top

of the air-chamber is formed curved or slop- 60
ing to prevent the lodgment of water thereon.

If the top of this air- _chamber is formed hori-
zontal, as shown in the afaresmd application,

I & 11131316 water is liable to remsain thereon atter

the watber has settled below the same, and this 65
water slightly increases the w ewh‘t of the
float-valve and to that extent mtel feres with
Hence the advantage of

The invention will now be deseribed in de- 7o
tail, reference being made to the accompany-
ing dr awings, in which is illustrated an em-
badiment thereoi. | o -

~ In the drawings, Figure 1 is a vertical lon-

gitudinal section taken through an air-valve 75

pmwded with my 1mp1m‘ements Fig. 2 is &
detail view of the valve or float, par tly in sec-
tion. Fig. 3 18 a- eombma,tmn view of the
float, the right half being shown in plan,

‘while the left balf is an underneath view. 8o

Similarreference-charactersindicating cor-
1esp0ndm parts in these views, let the nu-
meral 5 designate a eylindrical shell nearly
closed at the top, where it 18 provided with &
short vertical neck 5%, interiorly threaded to 85
receive a serew-plug 6, having an air-passage
This screw-
plun' is provided with a shoulder, which en-
gages the neck of the shell. Above this shonl-
(le_l the plug is exteriorly threaded to receive
a cap 7, which is serewed thereon. " Thiscap
i plowded with a small aperture 7. The
lower end of the shell is open and threaded

QO

8. Theshell 5 forms the valve-chamber. Cut- 95
side of the shell 5 is located a casing 9 of cor-

responding shape, its upper extremity being

contracted to engage the neck of the shell.

‘The lower extremity of the cap 7 engages this

casing, whose bottom or lower portion is in-
teriorly threaded and serewed upon the flange
8*, which is exteriorly threaded for the pur-
pose. Between the shell and this exterior

100

| casing is an air-space 10. 'This casing, to-




il the valve and protects it from injurious ex- | to allow the -air; perfeet freedom of eseape
. teriorinfluences. = . ' from theshell by way of the passage 6®in the 70 '+ =
... . .. . The base-piece 8 is provided with a projec- | plug 6 and the opening 7* in: the cap 7. As . =
Coriooninio oo petion 8% threaded (to serew into the radiator. | soon as the alr has been fdil‘f.?ﬁf?}nf-i{lll‘té()f thera-: - 0

.........................................

.. 10 into the valve-chamber are two eylindrical | quantity thereof forced into the valve-shell =
o parts 8" and 87, concentrically arranged, the | by way of the passages“. Asthiswaterrises = .
oo part 8t beingexteriorly located and the shorter | in the. shell above the apertures 8 and 12™ - .
o ofthetwoeylindrieal parts.  The part 8/ com- | the air is entrapped within the float between So 11

oL and 80 with the space between the shellSand ! valve 129 as the water rises in the casing

8¢, the tube 8, the part 12¢ of the float, and the 100 =

: : : : : - P T T T B : . - : : Y Y : : ) : , : : : . . . . K P . ; . : .

per extremity being closed, except as here-
1inatter stated. The upper extremity of this
part 12° 18 provided with the valve proper,
1249, which is adapted to engage the valve-seat
6°¢ and closes the passage 6* in the plug 6 when
the float rises. 'The part12¢isprovided with
one or more orifices 12), preferably two, lo-
cated near its upper extremity, one on each
side. 'I'he part 12¢of the float surrounds and
projects above the cylindrical part 8. Both
parts of the float are open at the bottom.

The outer part surrounds the cylindrical part

8", attached to the base. The part 122 of the
float 1s provided with openings 12™, located
near 1ts base or lower extremity. |

The operation of my improved air-valve
will now be described. |

Assuming that the pipes and radiators com-
- posing the system, as well as the air-valve
shell, are free from water and steam and full

of air, the operation of the valve is as fol--
lows: Asthe steam entersthesystemit 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 distrib-

uted to all of the chambers of the valve, as
these: chambers intercommunicate.:

Hence
the pressure within and without the float is
equal, and the latter remains on the bottom.

since the steam from the radiator is brought
in direct contact with -the air in the tube &'.
Hence the water passes out of the shell by 1ts

own pressure by way of the orifices 12™ and

8= and the passage 8%into the radiator. The

float then falls, allowing the air to escape

from the valve in the manner heretofore ex-
plained. The steam then enters the valve
or shell through both passages 8% and 3¢; but
the steam condenses on the outside of the
float and within the shell 5 faster than with-
in the cylindrical portion 12* of the fioat.
Hence the pressure is greater on the inside
of the float than above and around the float
on the inside of the case or shell, the result

| being that the float is raised and the valve-

pin 12¢again seated. Thewater of condensa-
tion now begins to accumulate in the shell,
but the steam, entering the valve or shell by
way of the passage 89, 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.
Hence the float will remain in the raised po-
sition and hold the valve-pin seated until the
alr again accumulates in the shell, the part
12¢ of the float, and the tube 8. The steam
then comes again in direct contact with the
air, and the pressure in the valve becomes the
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same a8 that mthm the radiator, and the wa-
ter again flows from the shell baek into- the

1&{11&1:01 the float falls, and the air again es-
capes from the shell in the same manner as
heretofore explained.

Having thus described my invention, what

I ¢laim is—
1. A float for usein valves, comprising two

tubes, one inclosed within the other and con-

nee’fed by two separ ated diaphragms, which
form an air-tight chamber, both tubes being
open at the bottom and the outer tube IIELV-
ing an orifice in the lower part of its wall and

being closed at the top by the upper dia-

phragm, the inner tube projecting above the
upper diaphragm and having an orifice in its
upper portion which is provided with a valve.

2. In a valve of the character described,

the combination with the base having two
passages communicating with the mdmtor
of the valve-chamber havmﬂ‘an outliet at the
top thereot, and an mlet-tube communicating
with one -of sald passages, said tube project—

ing upwardly and openingintothe said cham-
ber a suitable distance above its base, the |

| |

outer walls of said inlet-tube and the Inner
walls of the valve-chamber forming sides of

a basin adapted to hold ligquid and commu-

nicating with the other passage in the base, a

partition surrounding said inlet-tube and di-
viding said base into two separate liquid-

chambers, a float consisting of two inverted
chambers inclosed one within the other, both
being open at the bottom and connected by
two separated diaphragms forming an air-
tight chamber, the upper diaphragm closing

the top of the outer chamber which has one

or more orifices near its bottom, the inner
chamber of the float having an orifice in its
upper portion, the walls of said float-cham-

ber penetrating into said liquid-chambers,

and a valve operated by sald float and in-
closing the said air-outlet when the float
rises.

- In testimony whereof I a

1n presence of two witnesses.
| SAMUEL C. ARNOLD.

F%

X my signature

Witnesses:
G. J. ROLLANDET,
ALFRED J. O’BRIEN.

30

35

AC

45



	Drawings
	Front Page
	Specification
	Claims

