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7o ali whom it may concern: »

Be it knewa that I, Georee D, Tlorrmax,
a citizen of the United States. résiding at
Chicago, county of Cook, State of Illinois,
have invented a certain new and useful Im-

provement in Valves, and declare the fol-

lowing to be'a full, clear. and exact descrip-
tion of the same, such as will cnable others
skilled in the art to which it pertains to
make and use the smme. reference being had
to the accompanying drawings, which form
a part of this specification.

My invention relates to air wvalves for
radiators and the like and has for its object
to provide a simple and reliable device for

-permitting the air to eseape from a radiator

when steam is turned on. for preventing the
discharge of steam or water and for mni; -
taining a partial vacuum in the radiator
when steam is turned off.

The various features of novelty wheveby
my invention is chavacterized will herein-
after be pointed out with particularity in
the elaims: but. for a full understanding of
my invention wid of its object and advan-
tages, reference may he had to the fellowing
detailed deseription tuken in eonnectisn with
the aceompanyving drawing, wherein:

Figures 1 to 4 are longitudinal sections
showing my improved device under different
condilions. ’ S

Referring to the drawing.- .\ vepresents a
cylindrical shell closed at its Tower end by
a base member B and having an outlet C
at the top. The member B is preferably in
the form of a casting having a nipple.D
which s adapted to be serewed into a radia-
tor so as to place the interior of the shell
in communication with the interior of the
radiator, '

E is a flexible metal diaphvagin arranged
within the base member in the plane of the
bottom of the nipple, the diaphragm being
conveniently made to rest upcn an annular
shoulder or ledge 0 and being brazed or
otherwise locked in place. Tt will be seen
that the diaphragm forms the etfective bot-
tom of the casing, the bottom wall Bt of
the base member forming simply a protect-
ing housing for the diaphragm and being
perforated as at 4% in order to permit the
underside of the diapliragm to be subjected
to the pressure of the surrounding atmos-
phere. :

Arranged within the casing is a hollow

expansible member ¥ which is capable of

acting as a float when water enters the cas-
ing. The member F preferably consists of
an elongated cylindrical shell closed at its
lower end by means of a flexible diaphragm
f- The intevior of the expansible member
contains any suitable fluid, such as alcohol,
which will expand when its temperature is
raised so as to flex the diaphragm 7 out-
wardly. 1In the manufacture of the device

‘I prefer to place a little aleohel f* in the

expansible member and then heat it so as to
expel the air before sealing. The sealing
is then effected while the expansible member
is still hot and consequently. when it becomes
cool, a partial vacuum will be created in
the interior and the diapliragm forming the
lower wall will be forced inwardly positively

by the pressure of the ountside medium.

Upon the upper end of the expansible mem-
bee is cavried-a valve G which is adapted to
cedperste with the port . A stem IT is
seeured to and extends downwardly from the
diaphivagm £ and into proximity to the dia-
pliragm E. The latter diaphragm may be
provided with a button « for engaging with.
the lower end of the siem H. ' )

I is a spider of any suitable type arranged
within the casing, preferably by being
sprung into place in the base member. The
stem I passes through this spider which
serves to maintain the lower end of the ex-
pausible float in proper alinement in the
Cusing.

The port C is preferubly formed in an
adjustable sleeve K swhich’ may be screw-
threaded into the upper end of the shell A,
thereby making it possible to raize or lower
the seat 2 with which the valve G ccSperates.
The end of the member K adjacent to which
the <eat Z is placed, is preferably provided
with a deep, coneave recess 2 surrounding
and _concentric with the port; this recess
serving to form a guide for the valve to

“direet it toward its seat.

The parts are so proportioned that nor-
mally the stemn I of the expansible tloat
rests upon the button on the diaphragin .
In this position the valve is held agnst its-
seat, keeping the port € closed.  \ssuming
that the device is attached to a radiator
while in the condition shown in Fig, 1+ when
steam is turned on, the air in the radiator
will rush through the nipple into the valve
casing until the pressure becomes great,
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enough to flex the diaphragm E down-
wardly. as indicated in Fig. 2, thereby per-

.mitting the air to be discharged through

the port C. If water should enter with the
air,. the float will be raised as indicated in
Fig. 3 and the port C closed, thereby pre-
venting the escape of water. After all of
the air has been expelled from the radiator
s0 a3 to permit steam to enter the valve
casing. the expansible float becomes heated
and the diaphragm at the lower end there-
of is eaused to bulge-outwardly, the parts
being so proportioned that the valve G will
be forced against its seat and thus close
the radiator against eseape of steam, the
condition being new us indicated in Tig. 4.
When steam is shut off; that remaining in
the radiator eondenses and a pardal vacuum
is bmmediately. formed. Consequently the
Giaphragm E, by reason of its resiliency
and the air pressure underneath, follows up
the receding stem K as the float cools and
maintains the valve ngainst its seat, the final
position, after cooling being that as shown
in Fig. 1. It will thus be seen that the radi-
ator is sealed against entrance of air so that,
unless leakage ocears, there will be a partial
vacuum in ‘e radiator when steam is again
turned on. , :

It will now be seen that I have produced

_a simple and compact device of great
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strength and durability. The cazing and
the float are in the form of long thin cylin-
ders which eliminates waste space ar-d imakes
the float easy to control
flont above the diaphragm, it is possible to
make all adjustments above the float by
means of the single member K and without
changing the normal position thereof; that
is, after the parts are assembled no adjust-
ment need be made which affects the sensi-
tiveness of the float as such because it will
always begin to rise when the water in the
casing reaches a predetermined level regard-
less of the adjustment of the member I
Moreover the diaphragm may be fastened
very securely in place because it is & per-
manent part which need not be disturbed
in order to gain access o the float since the
shell may be detached from the base for
this purpose. Neither does the removal of
the shell afféct the spider which supports

“and guides the float, the spider being car-

ried in the base member, so that-upon re-
moving and replacing the shell no adjust-
ment need be made except perhaps of the

By placing the

member K. - The diapheagm 1s honsed be-
neath the spider even after removal of the
shell so that there is little danger of injury
thereto.

~ While I have described in detail only a
single embodiment of my invention, T do
not-desire tc be limited to this specific em-
bodiment but intend covering all construe-

tions snd arrungements which come within

the (erms of the definitions of my invention
constituting the appended claims.

1 ¢loim: )

1. In a device of the character described,

‘a two-piece casing cmnprising an elongated

upright. cylindrical shell and a detachable
base member screw-threaded upon the lower
end of the shell (o close the same, a nipple
exiending from the base member for con-
necting the device with the radiator, a dia-
phragmm  housed within and extending
across the base meirber in the plane of the
bottom of the nipple, said base member be-
ing perforated beneath the disphragm tlo
perinit atmospheric pressure fe the under-
side of the diaphragm, said shell having a
port in its upper end, an elongated ex-
pansible float within said shell, a valve upon
the upper end of the float for controlling
said pert, and a spider detachably mounted
in said base membher between the Hoat and
the diaphragm, and & pin carried by the
float and projecting through said spider
into proximity to the dixphragm.

9. Tn a device of the character described,

a two-piece casing comprising an upright

shell and a detachable base member screw-

threaded upon the lower end of the shell to .

close the same, a nipple extending from the
base member for connecting the device with
the radiator, a diaphragm housed within
and extending across the base member in
the plane of the bottom of the nipple, said
base member being perforated bxneath the

‘diaphragin to permit atmospheric pressure

to the underside of the diaphragm, said shell
having a port in its upper end, an expan-
sitile float within said shell, a valve npon the
upper end of the float for controliing said
port, and a pin carried by the float and pro-
jecting into proximity to the diaphragm.
In testimony whercof, I sign this speci-
fication in the presence of two witnesses.
' GEORGE D. HOFIFMAN.
Witnesses:
War. F. FREUDENREICH,
BriceNa SWEET.
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