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Be it known that I, JAMES R. NicmoLS, of
Boston, in the county of Suffolk and State
of Massachusetts, have invented a new and
improved device for allowing the escape of
air from steam -radiators, which I term an
Automatic Air-Cock, of which the following
is a specification:

The object of my invention is to produce
a device, which shall be automatic in its ac-
tion, for allowing the escape of the air which
has entered into a steam-radiator after the
steam has gone down and previous to or
during the raising of the steam in the radi-

ator. The usual way of allowing the escape |

of the air in such radiators is by means of an

ordinary cock, which requires to be manipu-

lated to prevent the escape of the steam af-
ter that of the air. This is objectionable, as
each radiator requires the special service of
an attendant to operate the cock at the prop-
er moment. My invention consists in caus-
ing a cock or valve to be operated by means
of the expansion of a liquid which is vola-
tilized at a low temperature and placed in a
hermetically -closed chamber, so as to actu-
ate an elastic diaphragm within the said cham-
ber, and upon which the stem of the valve
rests, so that when there is no steam in the
radiator the volatile liquid, being cool, will
allow the valve to remain open for the escape
of the air, but as soon as the steam commences
to act on the chamber containing the said lig-
uid the latter at once becomes volatilized, and,
by its expansion, moves the elastic diaphragm
and forces the valve against its seat, and thus
prevents the escape of the steam.

Figure 1 in the drawing represents a glob-
ular case in elevation, in which the operative
parts of my device are inclosed. Fig. 2 is a
vertical section of the same, showing the op-
erative parts.

The casing a is preferably of globular form,
made in two parts, securely attached togeth-
er and connected to a steam-radiator by means
of a pipe, h. In the lower portion of this cas-
ing is secured a chamber, ¢,in which is placed
some liquid which is capable of being volatil-
ized at a sufficiently low temperature—such as
ether, chloroform, alcohol, bisulphide of car-
bon, or other equivalent substance, This lig-
uid may be introduced through an opening,

¢, at the side, and when in the chamber ¢ the
latter is to be hermetically closed, so as to al-
low of no possible escape of the liquid. With-
in the chamber ¢, and attached at its edgesto -
the under side of the upper side of the eham-
ber ¢, is an elastic diaphragm, 7, upon which
rests the stem of the valve e. The lower por-
tion of the valve-stemisallowed to play through -
the upper side of the chamber ¢. ~ Around the
valve-stem is arranged a spiral spring, which
serves to press the said stemm npon the dia-
phragm 1, so as to maintain it in the position
shown in Fig. 2, and allow the valve to remain
open for the escape of air. The valve-seat is
formed in a plug in the upper portion of the
globe, and an opening, k, is made through
this plag from the valve-seat to admit of the
escape of air. b and I are steam-chambers
communicating with each other by means of
a tube, d, passing throngh the chamber c.

The operation is as follows: The position of
the parts, as shown in Fig. 2, indicates that
there is no steam in the radiator, and the liq-
uid in chamber ¢ being in a cool state the di-
aphragm [ is forced down by the spring s, as
shown, leaving the valve ¢ open. As soon as
steam is made in the radiator the air will be
forced ount through the valve; but as soon as
the steam enters the chamber b in the globe
it acts upon the chamber ¢, and the Iiquid in
said chamber at once volatilizes, and, by ex-
pansion, forces up the diaphragm I, and, con-
sequently, closes the valve against the escape
of steam, and the valve remains thus closed
until the liquid in chamber ¢ again becomes
cool. Thechambercbeinghermetically closed
the liquid inclosed therein cannot escape, and
the device, therefore, is always ready for op-
eration. : T

I claim as my invention—

1. The diaphragm I, adjusted and arran ged
within the chamber ¢, when combined with the
valve ¢ and the spring s, in the manner and
for the purpose herein described.

2. In combination with the foregoing, I claim
the conical valve-seat %, in the manner and
for the purpose herein described.
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