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To all whom it ??my concern:

Be it known that I, Docror FRANhLIN
MORGAN a citizen of the United States, and

“a resident of Chicago, in the county of Coolk
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and State of 11111:1013 have invented certain
new and usefal Impr ovement% in a Combined
Water, and Check Valve for Steam-
Radmtms of which the following, when taken
in connection with the drawings accompany-
ing and forming a part her eof 15 a full and
eomnlete description, sufficient to enable
those skilled in the art to which it pertains to
understand, make, and use the same.

The ob;]eet of thlb invention is to obtain an-

apparatus whereby in a steam-heating sys-

tem the air contained in the steam- supply

pipes and radiators will be expelled when the
pressure of the steam is above atmospherie,

water of condensation will not be discharged
from the radiators whatever pressure obtams
in the system, and when the system isin oper-
ationair wﬂlnothe deliveredintotheradiators

‘through such apparatus whatever the pres-.

SUre obtammﬂ* in the system may be, and
whereby a steam- heating system having this
apparatus attached- to the radiators. theleof

can be started.at a pressure greater than at-

- mospheric,and there maintained until the sev-
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eral pipesand radiators of thesystem are filled
with steam,(the air being expelled therefrom,)
and thereafter the pressure in the system may
be dropped below atmospherie, as on mild
days, (or on the sunny side of the house where
each radiatoriscontrolled bjy a thermostat de-

vice, ) at the will of the enﬂ'meer or other per- |
son in charge.

In the dramrws .‘:IGGOII]pELI]j ing and form-

ing a part of this specification, Figure 1 is an
elevatlon of the apparatus embod} ing the in-
vention; Fig. 2, avertwalseetlonalwew there-
of; and Flb 3, & vertical sectional view of a
ﬁoat valve membel forming anelement in the

- apparatus, such valve membel bemﬂ* shown
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in elevation in Fig. 2.
A reference- letter apphed to desw*na,te a

given part is employed to Indicate SUGh part
| thouﬂhout the several fi

gures of the dr aw-
1Ings Wherever the same appears. |

A i 1s the shell or casing of the anpamtus |
COIIIleSlI]ﬂ‘ tlle base a, the part a’, and the
is pr 0V1ded Wlth the pelfom-

cap «”.
tion a’. -
B is an e*{p‘mmble membel mouuted on

Cap o

(Mo madel.)

-

| base B’-; Whieh may well consist of a disk of
sheet metal provided with aperturesd’ 0’ for
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the passage of air, water, and steam from

base ¢ of the shell to part @' thereof and Wlth

aperture N, forming a ﬂ‘lllde to stem K.
Cisa ﬂoat
D isa valve- stem mounted on the ﬂoat C.

Float C is mounted on the expans*xble mem-,
ber B. :

E is the outlet of the shell or case A. OuL-'

let E is closed by the valve-stem D on the

raising of the float C by water of condensa--
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tion contmned in the shell A, and also by the

presence of steam in the shell A,
I is the inlet to shell A,
(> is a screw-threaded stem to shell A, ﬁt

expansion of the etpanslble membeL B bythe -
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ting into corresponding serew-threads in the
Wall of the mdlatm to whlch the appar a‘tusz -

is to be attached. |
When the shell A is attached to a mdutm

or to a steam-pipe, air, steam, and water of
condensation may pass from the radiator or

steam-pipe into the shell. Air passing into
the shell A from the radiator (through inlet
F) will pass from such shell by way of the
outlet K. Water of condensation passing
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into the shell (through inlet F') will raise float

C and close the valve-stem D onto its seat e,

preventing water of condensation passing

through the outlet E. Steam may pass from

the 1a,d1a,t0r into the shell A, and the expan-

sible member B is thereby aet nated to close

the valve- stem D to its seat, and steam can-

not therefore pass from the shell A by way
of the outlet E.

A shell, as shell A, havmﬂ“ an mleb a8 11-

let K, and an outlet, as outlet K, sueh shell
_havuw therein the expansible member B
and the float C connected to the valve-stem D,

substantially as hereinabove described, is old
and well known in the art, such a CO+IJS131 ne-

| tion constltutmg what is known in the art as

a ‘‘combined air, steam and water-of-conden-
sation valve for radmtms ” TIn the combined

‘air, steam, and water-of-condensation valves
_--for mdmtors as heretofore econstructed, air
i permitted to escape therethrough from the
‘radiator to which such. valve is attached,
while water of condensation and steam are

respectively prevented from escaping there-
through, and upon the shutting off of steam

in the radmtm or the reduetmn of pressure
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in the radiator to below atmospheric pres-
sure air will flow into the outlet, as outlet

B, and from thence through the lnlet as in-
let K, into the radiator, so soon as the ex-

'pansible member closing the valve-stem onto

its seat in the outlet E has cooled sulii-
ciently to move such valve-stem from such
seat, and the waterof condensation contained
in the shell has flowed therefrom into the
radiator, as through inlet K. -

- The main object of this invention is to
prevent the entrance of air into the radiator

through the apparatus last-above described,

while watei of condensation may flow thele—
from back to the radiator and air, steam, and
water may flow from the ladntm into such
apparatus. Toaccomplish such result,Iplace

‘the float H (see Fig. 3) over the valve-seat M

in such manner as to seat on and close the

passage J, when the pressure in the shell A |

is greater than the pressure in the radiator
to which the apparatus i1s attached, at all
times, except when water of condensation
is contained in the shell, the float H being

raised by water of condensation in the shell,
so that nearly all Lhel eof will flow back mto
‘the radiator.

I is the inner part or portlon of valve H,

- and preferably is made of wood.

- o
 tion [, through which stem I extends,

-~ tions [' 7,
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float I from its seat)
‘Water of condensation will in like manner

- K is a stem extending through the float H.

L 1s a perforated plate having the perfora-
(form-
ing a guide for such stem,) and the perfora-
through *ﬁhlch alr, water, and
steam may pass.

M is the valve-seat of passage J.

When the apparatusembodying this inven-
tlon 18 in use and a pressure greater than at-

‘mospheric prevalls in the radiator to which

it is attached, the air contained in the radia-
tor'will be forced through the inlet ¥ and pas-

'sage J into the shell A, passing through or

by the valve member H (lifting the valve and
and from the shell.

passinto the shell, but will be prevented from

passing through the outlet E by the float C

and valve-stem ID. Steam may and will also

- pass into the shell A, (passing by or under-
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neath the valve memberIl,) closing the valve-
stem D on the seat e thereof. Water of con-

densation contained in the shell A will flow

back into the radiator so long as there is suf-

~ ficient of such water of condensation in such
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shell to raise the fioat-valve . A balance
will soon be obtained by the water of conden-
sation remaining in the shell A, and there-
after but little force will be required to actu-
ate the valve H to permit water of condensa-
tion, steam, or air to pass from the radiator
into the shell A. If now the pressure of the
steam.or other contents of the radiator be re-
duced to below atmospherie, the valve H will
be seated on valve-seat M and the passage J
will: be closed, thereby preventing the en-
trance of air into the radiator. After the air

~ has been expelled from the entire steam-heat-
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ing system to which this apparatus 1s at-

tached, as, say, one of such apparatusto each
radiator of the system, the pressure of the

steam may be reduced to any desired extent,
and yet the radiators of the system will re-

main warm, having steam therein at less than
atmosphelle pressure and the heat given off
from such radiators thereby varied, althouv‘h
the entire radiator is filled with steam——that
is, the entire surface of the radiator is in ae-
tual and active operation—but the tempera-
ture thereof is less than when the contents
of the radiator issteam at above atmospheric
pressure.

Having thus desceribed my invention, what

I claim as new, and desire to secure by Letters
Patent, 18—

1. In a combined air and check valve, the.

combination of a shell attachable to a radia-

tor, such shell provided with an inlet from
the radiator and an outlet, with a float-valve

seating to close the inlet, whereby water in
the shell may flow into the radiator and air
in theshell is prevented from flowing into the
radiator, an additional float provided with a
valve-stem seating to close the outlet from
the shell and an expansible member arranged
to seat, when expanded by heat, the valve-
stem on the second-named float, whereby air
may flow from the outlet and water and steam
are prevented from flowing therefrom; sub-
stantially as desecribed.

2. Inacombinedair, steam and check valve
having a shell attachable to a radiator, such
shell provided with an inlet from the radia-
tor, and an outlet, the combination of a float,
constituting a valve member seating to close
the inlet and movable by pressure from the
radiator to open the inlet, and the float-valve

member opening the inlet by the raising of

the float, by means of water of condensation

contained in the shell, a second float, an ex-

pansible member, and a second valve meni-
ber, such second valve member seated by the
raising of the second-named float and by the
movement of the expansible member to close
the outlet; substantially as described.

- 3. In a combined air and check valve, a
shell attachable to a radiator and provided
withaninlet from the radiator havinga valve-
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seat at the discharge end thereof, and an out-

let, in combination with a float in the shell,
such float constituting a valve member seat-

ing to close the inlet, such valve member moy-
able by pressure fromi the radiator to open.
such inlet, and also movable by water of con-

densation in the shell toopen such inlet; such
outlet of the shell provided with a Valve seat,
a valve cooperating with such valve-seat, and

an expansible member arranged to seat such

valve, when expanded by heat, substantially
as desoubed

DOCTOR FRANKLIN MORGAN.

‘In presence of— .
FLORA L. BROWN,
CHARLES TUR\TER BROWN.
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