~ No. 751,853. | PATENTED FEB. 9, 1904.
G. D. HOFFMAN.
VALVE FOR STEAM HEATING SYSTEMS.

APPLICATION FILED FEB, 14, 1903.
NO MODEL,

}
SO :
-~ 5 W S

N N ‘ \ N N
W R \‘%‘r‘g‘hm /\ ——

’Q _ a "\t | = =\

\\_) R\ ‘ léﬁ% S ;
h . D Pq N D
_&%,_

25 R
N & / N = '
R
é“? imalliN =) - ¥
I\ _é g | N = ——
e #e | '
726/?7'?/65&865',’ Jretlerilor”:
T S , ﬂy.dm'%odé@ o

L ECO77 e CLyS.




10

20

No. 751,853,

Patented February 9, 1904.

UNITED STATES PATENT OFFICE.

GEORGE D. HOFEFMAN, OF CHICAGO, ILLINOIS, ASSIGNOR TO NORWALL
MANUFACTURING COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION

OF ILLINOIS.

VALVE FOR STEAM~-HEATING SYSTEMS.

SPECIFICATION forming part of Letters Patent No. 751,853, dated February 9, 1904.

Application filed February 14, 1903, Serial No. 143,299,

(No model,)

To all whom it may concern:

Be 1t known that I, GrorcE D. Horruax, a
citizen of the United States, residing at Chi-
cago, county ot Cook, State of Illinois, have in-
vented a certain new and useful Improvement
in Valves for Steam-Heating Systems: and I
declare the following to be a full, clear, and ex-
act description of the invention, such as will
enable others skilled in the art to which it per-
tains to malke and use the same, reference be-
ing had to the accompanying drawings, which

form a part of this specification.

My invention relates in general to steam-
heating systems, and more particularly to
mechanism for permitting the expulsion of air
from the system upon the generation of steam
and for preventing the admission of alr into
the system when the condensation of the
steam procluces a pressure less than that of the
atmosphere.

" Itis well known that the lower the pressure
to which water 1s subjected the lower will be
the temperature necessary to convert the wa-

- ter into steam. It is consequently desirable
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1n steam-heating systems to maintain the low-
est pressure poss1ble in order that steam may
be more quickly generated and put in circu-
lation throucrhout the system.

The primary object of my invention is to
provide a steam-heating system with means for
permitting the air in the system to be expelled
upon the generation of steam and for prevent-
ing the return of air into the system upon the
concdensation of the steam.

A turther object of my invention 1s to pro-
vide an attachment to steam-radiators which
will freely permit the discharge of air there-
from by the generated steam and which will
positively prevent the passage of air into the
radiator when the condensation of the steam
produces partial vacoum.

My invention further consists in a device of
the character above referred to which will be
simple in construction, inexpensive 111 manu-
facture, and efficient in use.

My invention, generally deseribed, consists

in a valve for cohtrolling a port leading from
a steam-heating system to the atmosphere,

means for unseating the valve by the pressure
of steam in the system, and means for auto-
matically seating the valve upon the discon-
tinuance of steam in the system.

My invention will be more fully described
hereinatter, with reference to the accompany-
Ing drawings, 1n which the same is 1llustrated
in a convenient and practical form, and in
which— |

Figure 1 is an elevational view of my im-
provement applied to an automatic radiator-
valve; Fig. 2, a sectional view on a plane at

right angles to Kig. 1; and Fig. 3, a sectional
plan view on line 3 3, Fig. 2.

Similar reference eharacters are used to
designate similar parts in the severa,l figures
of the dr aWing.

My invention is preferably used in connec-
with an automatic radiator-valve, and I there-
fore so 1illustrate the same. It is obvious
that any type of radiator-valve may be used
In connection with my improvement and, in
fact, that my 1mprovement might be used to
control a port leading directly from a heating

system.

Reference character A mdlcates the casing

of an automatic radiator-valve, in which is
mounted concentrically, a cyhnder A’, the in-

terior of which communicates with the space-
‘between the outer casing and the exterior of

the cylinder by means of one or more ports
a, located at the bottom of the cylinder.
float B is located within the c¢ylinder A’, which
supports at its upper end a valve 0, adapted
to codperate with a seat &', formed at the bot-
tom of a plug B’ in screw-threaded engage-
ment with the exterior casing A at the top
thereof.

A’ indicates a passage leading to the inte-
rior ot the cylinder A’ and which 1s provided
with a screw-threaded coupling «® for engag-
ing the radiator or other part of the heating
system.

The valve above described operates as fol-
lows: Upon the generation of steam in a sys-

‘tem the air is forced out through the port

leading from the valve-seat 4. The heat of
the steam causes the air contained between

A .
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the outer casine A and inner cylinder A’ to
expand, thereby forcing the water through
the port « and elevating the float, thereby

seating the valve & and preventing the escape |

of the steam to the atmosphere. -
C indjcates a tube provided with slots ex-
tending longitudinally thereof. The lower

end of the tube C is provided with a radial
flange ¢, which projects flush with the periph-
ery of the screw-threaded plug B'.

(' indicates a thimblein screw-threaded en-

gagement with the plug B" and provided with
a flange ¢, which overlies the flange ¢ and
thereby retains the tube C, fixed upon the
plug B'. The upper end of the tube C sur-
rounds and is in screw-threaded engagement
with a projection ', extending beneath the
lower half D’ of a chamber. A lock-nut C
surrounds the upper end of the tube C and
retains the same in engagement with the pro-
jection &. A diaphragm D is interposed be-
tween the lower and upper parts D" and D7,
respectively, of a chamber. - A conduit ¢’ ex-
tends through the lower part D’ of the cham-
ber and communicates at its opposite end with
a conduit «*, the lower end of which commu-
nicates with the coupling A°, interposed be-
tween the screw-threaded coupling ¢° on the
automatic valve and the radiator or other part
of the heating system. A post d is secured
to the top of the diaphragm D and projects
upwardly through an opening in the upper
part D? of the chamber. A plate K’ is located
above the chamber and is rigidly secured to
the upper end of the post d. A second plate
E? is located beneath the chamber and is pro-
vided with slots ¢, through which extend the
portions ¢ of the tube C. The plates E" and
F? are united by a plurality of rods ¢, which
pass through registering openings formed In
the flanges around the peripheries of the up-
per and lower parts D’ and D* of the cham-
ber. A valve B® depends from and 1s sup-

. ported by the lower plate E° and is adapted
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to engage a seat b°, formed in the upper end
of the plug B'. A spring ¥ is interposed be-
tween the upper surface of the plate E° and
the projection ¢ on the under side of the
lower part D’ of the chamber. Stops ¢ are
preferably fixed to the rods ¢ below the flanges
on the two parts of the chamber to limit the
upward movement of the plates relatively to
the chamber. |
The operation of my invention is as follows:
The parts are in the position shown 1n Fig. 2
prior to the generation of steam in the sys-
tem. The steam-pressure forces air from the
system through the coupling A® conduit «’,
and conduit ¢® beneath the diaphragm D.
The pressure of the steam deflects the dia-
phragm upwardly, thereby elevating the plate
E’ through the interposed post & and also ele-
vating the lower plate E’ by means of the rods
¢ until the stops ¢ engage the under surface
of the flange around the lower part D’ of the
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chamber. The elevation of the plate E* lifts

the valve B connected thereto above the seat -

b, permitting the air to be blown out of the

system, owing to the float B being in its lower
position, in which the valve / uncovers the
seat b’. When the steam passing through the

casing A and cylinder A’ expands the air lo- -

cated in the space between the exterior of the

cylinder and interior of the casing, the water

is forced through the port « beneath the float
B, elevating the latter so that the valve 4 en-
oages the seat §', thereby discontinuing the
flow of steam to the atmosphere.
steam in the system is discontinued, the pres-
sure exerted onthe underside ot thediaphragm
D is relieved, which permits the spring F to
force downwardly the plate E* and the valve
B? depending therefrom, until the latter en-
oages the seat /°, thereby preventing the air
from flowing into the system when the pres-
sure therein falls below that of the atmos-
phere, owing to the condensation of the steam.
The absence of steam from the vent-valve per-
mits the alr to contract, so that the water 1s
drawn from beneath the float and the valve
b thereby unseated, so that when steam is

-again generated air may be expelled from the

system upon the elevation of the valve B*above

its seat by the exertion of steam beneath the

diaphragm D.

From the foregoing ucscription it will be
observed that I have 1rvernted an attachment
for steam-heating systems oy means of which

the air may be freely exrvelled from the sys-

tem by the steam therei, but which upon the
discontinuance of steam prevents alr from be-

When the
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ing drawn into the sysiem when partial vacu-

um is formed by the condensation of the steam.

While I have described more or less pre-
cisely the details of construction, I do not wish
to be understood as limiting myself thereto,
as I contemplate changes in form, the propor-

tion of parts, and the substitution ot equiva-
lents as circumstances may suggest or render

expedient without departing from the spirit
of my Invention. |

Having now fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, 1s— | |

1. A steam-heating system having a port
leading therefrom to the atmosphere, a valve

-IOS
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controlling said port, means actuated by steam

in the system for unseating said valve, means
for automatically seating said valve upon the
discontinuance of steam, and automatic mech-
anism for closing communication between the

system and said port upon the generation of

steam in the system and for opening commu-
nication between the system and said port upon
the discontinuance of steam in the system.
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9. In a steam-heating system, the combina-
tion with a radiator having a port leading
therefrom to the atmosphere, a valve control-
ling said port, means actuated by steam from
the radiator for unseating said valve, means
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for automatically seating said valve upon the
discontinuance of steam in the radiator, and
automatic mechanism for closing communica-
tion between the radiator and said port when

steam is present 1n the radiator and for open-

ing communication between the radiator and

- said port upon the discontinuance of steam in

I0
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the radiator.

In a steam-heating system, the combina-

hon with a radiator havmﬁ a port leading
therefrom to the atmosphere, a valve contr ol-
ling said port, a spring normally retaining
sald valve seated when there is no steam in

the system, means actuated by steam-pressure

in the system for unseating said valve against
the tension of said spring, and automatic
mechanism for closing communication be-
tween the radiator and said port when steam
is present in the radiator and for opening
communication between the radiator and said

port upon the discontinuance of steam 1n the

radiator.

4. In a steam-heating system, the combina-
tion with a radiator having a port leading
therefrom to the atmosphere, a valve control-
ling said port, a chamber supported adjacent
to said valve, a diaphraom located 1n said
chamber, operative connections between said
valve and diaphraem, a conduit leading to
sald chamber from the heating system where-
by said valve 1s unseated by pressure exerted
upon said diaphragm, means for antomatically
seating the valve upon the discontinuance of
steam in the system, and automatic mechanism
for closing communication between the raci-
ator and said port when steam 1s present in
the radiator and for opening communication
between the radiator and said port upon the
discontinuance of steam 1n the radiator.

In a steam-heating system, the combina-

tion with a radiator having a port leading
therefrom to the atmosphere, a valve control-
ling said port, a chamber supported adjacent
to said valve, a diaphragm located in said
chamber, a conduit leading to said chamber
from the system, a bodily-movable frame sur-

rounding said chamber, connecting means in-

terposed between sald diaphragm and said
frame for supporting the latter, and means
for operatively connecting said frame to said
Valv

6. A steam-heating system having a port
leading therefrom to " the atm05pllere a valve
contr ollmg said port, a chamber rigidly sup-
ported adjacent to said port, a diaphragm in
said chamber, a conduit leading to said cham-

bher from the system, plates on either side of
said chamber rigidly connected together, a
rigid connection between said diaphragm and
one of said plates, a rigid connection between
said valve and the other plate, and a spring

interposed between the adjacent wall of the
chamber and said latter plate for seating the
valve upon the discontinuance ot steam-pres-
sure. .

7. A steam-heating system having a port
leading therefrom to the atmosphere, a valve
controiling said port, a chamber rigidly sup-
ported adjacent to said port, a diaphragm in
said chamber, a conduit leading to said cham-
ber from the system, plates on either side of
sald chamber, rods connecting said plates and
extending adjacent to the side walls of said
chamber, stops upon said rods to limit the
movement of said plates relatively to said
chamber, a rigid connection between said di-
aphragm and one of said plates, a rigid con-
nection betweensaid valve and the other plate,
and a spring interposed between the adjacent
wall of the chamber and said latter plate for
seating the valve upon the discontinuance of
steam-pressure. B

8. Ina steam-heating system, the combina-
tion with a radiator having a port leading
therefrom to the atmosphere, a valve-seat sur-
rounding sald port, a tube havmﬂ‘ lonmtuch—
nal slots supported around said Valve seat, a
chamber supported by said tube, a diaphragm
in said chamber,a conduit leading from the sys-
tem to said chamber beneath the ciaphragm,
a post connected to the top of said ciaphragm
and extending through said chamber, a mov-
able frame surrounding said chamber and con-
nected to said -post, a valve depending from
said frame and surrounded by sald tube, and
a spring interposed between said frame and
the bottom wall of said chamber for auto-
matically seating said valve upon the discon-
tinance of steam-pressure 1n the system.

O, In a steam-heating system, the combina-
tion with a radiator, of a wvalve-casing com-
municating with the interior of the radiator
and having a port leading to the atmosphere,
a vent-valve within said casing automatically
closing sald atmospheric port upon the gen-
eration of steam in the system and automat-
ically opening said port upon the discontinu-
ance of steam in the-system, a second valve
Jocated outside of said casing and adapted to

control said atmospherie port, means for un-

seating said second valve by the pressure of
steam in the heating system, and means for
automatically seating said second valve upon
the discontinuance of steam-pressure in the
heating system.

In testimony whereof I sign this spemﬁca—'

tion in the presence of two witnesses.
GEORGE D. HOFFMAN.

Witnesses:
E. H. Bery,
Gro. L. WILKINSON.
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