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To all whom it may 

5 State of California, have invent 

UNITED STATES PATENT OFFICE. 
GEORGE D. Ebert Air, OF PASADEMA, CALIFORNIA, ASSIGNOR TO HOFFMAN SPECIALTY 

come AY, or BosTon, AssACHUSETTs, A CORPORATION OF MAssACHUSETTs. 
ACOMAC AR-WAWE FOR STEAMI-RADAORS, 

1,132,009. specification of Letters Patent. 

Application fled June 5, 1914. Serial No. 848,159. 

E. Beit known that IGEORGE D. HoFFMAN, a citizen of the United States, residing at 
Pasadena, in the county of Los Angeles and 

certain 
new and useful Improvements in Automatic 
Air-Valves for Steam-Radiators, of which 
the following is a specification, 
This invention has for its object to pro 

10 vide an automatic valve for venting a steam 
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45 stituting a float chamber. 

radiator of air, adapted not only to auto 
matically close against the emission of steam 
and water, but also to automatically close 
against the entrance of outside air into the 

15 radiator when the pressure in the radiator 
and valve goes of temporarily. 
The invention consists in the improye 

ments which I will now proceed to describe 
and claim. 
Of the accompanying drawings, forming 

part of this specification-Figure 1 repre 
sents a longitudinal section of an air valve 
embodying my invention. Fig. 2 represents 
a section on line 2-2 of Fig. 1. Fig. 3 rep 

25 resents a section on line 8-3 of Fig. 1. Fig. 
4 represents a section on line 4- 4 of Fig.1. 
The same letters of reference indicate the 

same parts in all of the figures. 
The casing of my improved air valve is 

80 composed of a lower or base member and an 
upper member, said members being detach EE connected. The base member comprises 
a bottom 13 and a circular wall 14, rising 
from the bottom and internally screw 

35 threaded at 15 to engage an external thread 
on the upper casing member 16. To the wall 
14 of the base member is attached a screw 
threaded nipple 17 adapted to engage a 
tapped orifice in a steam radiator. , 

18 represents a tubular member seated at 
its lower end on the bottom 18 and extend 
ing upwardly within the upper casing men 
ber 16 above the float 19 hereinafter de 
scribed, said member and the bottom 13 con 
The float 19 is provided with an acting 

member 19 adapted to close an air vent 16 
in the upper end of the casing member 16. 
The float chamber is provided with a 

50 draining stem 20, extending through the 
nipple and having a swiveled terminal 21 
adapted to project downwardly into the ra 
diator. w 

The lower portion of the tubular member 
55 18 is separated from the base wall 14 by an 

annular air space 22 outside the float cham 
ber and communicating with the nipple. 
The air space 22 forms a part of an air 

conduit extending from the nipple 17 to the 
upper portion of the casing member 16, en 
tirely outside the float chamber and adapted 
to conduct air expelled from the radiator 
through the nipple to the upper portion of 
the casing and to discharge air into the cas 
ing below the vent 16, said conduit being 
preferably formed partly by the member 18 
and partly by longitudinal bosses 24 formed 
on the member 16. The portions of the 
member 16 between Said bosses have a close 
fit on the cylindrical portion of the tubular 
member 18 above the casing base, so that the 
bosses form the outer walls and the member 
18 the inner walls of a plurality of air pas 
Sages. The float.19 is preferably of the ex 
pansible hermetically closed type and is 
provided with a flexible bottom 19 adapted 
to be deflected or bulged outwardly by the 
expansion by heat of a liquid, such as alco 
hol, inclosed in the float. The deflection of 
said bottom which takes place when steam 
enters the casing, lifts the float and closes 
the air vent. 
The construction thus far described is in 

all respects excepting the bearing on which 
the flexible bottom 19 rests, substantially 
like that described in my pending applica 
tion for Letters Patent of the United States, 
filed March 29, 1913, Serial No. 757,531. In 
the air valve shown by said application, the 
botton 19 of the float bears directly on the 
rigid bottom 18 of the casing, said bottom 
being of crowning form so that its central 
portion is elevated and forms a fixed seat 
or bearing for the float bottom. The tubu 
lar member 18 differs from that shown by 
said application in that its upper end is ex 
tended above the bosses 24, and is provided 
with an annular bead 18 having an air 
port 18. 

in carrying out the present invention, I 
provide a yielding seat for the float bottom, 
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said seat being adapted to be Serged by 
pressure within the casing to lower the 
float and the acting member 19, agad thus 
open the air vent 16, and normally elevated 
to hold the member 19 closed. Said yield 
ing seat is preferably composed of a con 
cavo-convex sheet metal diaphr 30 of 
phosphor bronze, or other suitable metai, 
supported by the bottom 13, with its convex 
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phragm 30, which is determined by thead 
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permost, and a pin 31 attached to 
and projecting upwardly from the central 
portion of said diaphragm and bearing on 
the central portion of the float bottom 19. The diaphragm 30 has a marginal flange 32 
which is soldered to the rim 33 of a circular 
cup, the bottom 34 of which bears on the 
casing bottom 13, and has a tubular stem 35 
which projects through an opening 13 in 
the bottom 13 and is internally threaded to 
engage an externally threaded adjustable 
spring abutment 36. . . . . 37 represents a sprin 
on the abutment 36 and 
the pin 31, said spring exerting a degree of 
upward pressure on the pin and on the dia 

bearing at one end 

justment of the abutment, the latter being 
rotatable in the stem 35 
ered by such rotation. . . . . 
The cup formed by the bottom 34 and 

rim 83 constitutes a diaphragm holder 
bearing on the bottom 13 and of smaller 
diameter than said bottom. The abutment 
36 is tubular and has an opening 36 in its 
bottom, so that the abutment and stem co 
9perate with the bottom opening 13 in 

escape of water through said air inlet is 
prevented by the diaphragm and its holder, 

85 

forming an air inlet communicating with 
the diaphragm and with the atmosphere. 
The diaphragm is therefore free to be de pressed by pressure within the casing. The 

the latter having a water-tight coanection 
with the casing bottom 13. The pin 31 is preferably guided by a spider 38 having legs 

aring on the bottom 13 between the mar gin of the diaphragm holder and the base 
portion of the member 18, and having a 

40 central orifice in which the pin is movable. I have shown a stop piece or spider. 39 
below the diaphragm 30, having a central orifice through which the spring 37 passes. 

45 Said stop piece serves to limit the depression of the diaphragm 30 and prevent it from 
being sprung too far downwardly. The 
diaphragm 30 and pin 31 by exerting a con 

50 
The diaphragm is adapted to be depressed 

stant upward pressure on the float, normally 
hold the valve member 19 closed against its 
seat independently of the action of heat. 

, or deflected downwardly by a predetermined 
degree of pressure within the casing, and 

55 when so depressed the float and the valve member 19 are correspondingly depressed 
to open the vent 16. The vent is therefore adapted to be automatically opened by a 
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air from the radiator fillin 

65 

given increase of cold air pressure in the 
casing, and is automatically closed by the 
diaphragm when the pressure decreases. 
iwibe seen therefore, that when cold 

-- the casing is under pressure from approaching steam, the 
air pressure depresses the diaphragm 30 and 
opens the vent. When the air pressure is 

at its other end on vided 
such as the diaphragm 30, will open 

to get up sufficient pressul 
and raised or low 

relatively high. The spring 37 
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released the diaphragm returns to its nor 
mal position and causes the closing of the 
vent. The action of the diaphragm is inde pendent of temperature, the diaphragm be 
ing depressed by pressure alone and re- 70 
turned to its normal position when the de 
pressing pressure is absent. s'. 
The function of any air valve is to vent 

the radiator of air when steam enters it and 
then close when steam fills the radiator. It 75 
happens however, that when the steam pres 
sure goes off and the steam in the radiator 
g to condense, an air valve not pro vided with a pressure-controlled device, 

(also low cold outside air to en s 
through the vent, Since it has tal 
out of the radiator, the exclusion of the 
air after it has been once expelled, 
desirable. This exclusion is accomp 

ar 
he lifting of the float by water. The operation 

of the present valve goes a step further by 
automatically closing the vent against the 95. 
entrance of air through the valve into the 
radiator, when the pressure goes off, and as long, as the temperature in the 
justable abutment 36 enable the resistance of the diaphragm to pressure in the casing 
to be exactly regulated, so that the dia 

100 

phragm will yield to a predetermined de 
gree of pressure and remain fixed under a 
lower pressure. It is practically EPs 
to secure uniformity of tension and resist 
ance to pressure in all the diaphragms made 
in the usual manner in large quantities. 
Prior to the adoption of adjustable resist 
ance regulating means, such as the abutment 36 and the spring supported thereby, it was 
necessary to discard many diaphragms be 
cause they were not inherently responsive to 
the desired predetermined pressure and had 
either an excess or a deficiency of resist 115 
ance. This difficulty is overcome by the said 
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resistance regulating means. 
In adjusting an air valve of the described 

construction for service, the inspector by 
turning the abutment 36, which may be 
provided with any suitable means for en 
gaging a wrench or other tool, applies just 
the amount of pressure through the spring 
37 to the diaphragm to hold the valve mem. 
ber 19 closed and resist an internal pres 
sure on the diaphragm of say six ounces. 
Every valve is adjusted to resist the same . 
pressure, and the result in practice, is that 
every radiator equipped with the air valve, 
freely vents when the internal pressure 3e 
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reaches six ounces, and the internal tem 
perature is insufficient to expand the float, 
as presently described. When the pressure 
falls below six ounces, the diaphragm 30 re 
acts and closes the vent against entrance of 
air therethrough, without regard to the 
temperature. The flexible bottom 19 of 
the float (which is in effect a diaphragm), 
is deflected by heat when the temperature in 
the casing rises to about one hundred and 
ninety degrees F. This deflection of the 
float diaphragm 19 holds the diaphragm 30 
at the limit of its downward movement, SO 
that the pin 31 becomes an unyielding seat 
or support for the float diaphragm 19, and 
the valve member 19 keeps the vent closed 
as long as the temperature in the casing re 
mains above one hundred and ninety-five 
degrees. If there is a decrease of internal 
pressure below the six ounces and the tem 
perature in the casing remains above one. 
hundred and ninety-five degrees, the valve 
member 19 remains closed in spite of the 
decrease of pressure, but when the tempera 
ture falls sufficiently, the float diaphragm 
19 reacts or rises, and the diaphragm 80 
returns to its normal position, and holds the 
valve member 19 closed, even under the 
conditions last described, until there is 
again an internal pressure of cold air Sufi 
cient to displace the diaphragm 80. . 

After the abutment 36 has been adjusted 
it may be secured against the possibility of 
future adjustment. To permit this the sten 
35 may be provided with an orifice 42 
through which portions of the screw-thread 
on the abutment are exposed. Said exposed 
portions may be distorted to prevent fur 
ther rotation of the abutment. 
The diaphragm and the cup or holder on 

which it is mounted may be conveniently 
assembled outside the casing and inserted as 
one part in the casing, so that it is not neces 
sary to secure the diaphragm by a Soldering 
or brazing operation after it is inserted in 
the casing and when it is in a relatively in 
accessible position. The abutment 36 is in 
effect a part of the diaphragm holder and is 
applied to the casing E. The open 
ing 36 in the diaphragm holder (said inlet 
being formed in the abutment portion of the 
holder) coöperates with the bottom opening 
13 in the casing in forming the described 
air inlet communicating with the diaphragm. 
The relatively small diameter of the cup or 
holder and diaphragm provides room for 
the legs of the pin-guiding spider which 
therefore bear directly on the casing bottom 
within the base of the member 18, as shown 
by Fig. 1. 
I claim: 
1. An air valve for steam radiators com 

prising a casing having an air outlet at its 
upper portion and an opening in its bottom, 
a float movable by heat and by an accumu 

lation of water in the casing and having an 
outlet-closing member, a diaphragm holder 
bearing on the bottom of the casing, and a 
float-supporting diaphragm mounted on said 
holder and coöperating therewith to prevent 
the escape of water through said bottom 
opening, the said holder and opening form 
ing an air inlet communicating with the dia 
phragm. 

2. An air valve for steam radiators com 
prising a casing having an air outlet at its 
upper portion and an opening in its bottom, 
a float movable by heat and by an accumula 
tion of water in the casing and having an 
outlet-closing member, a diaphragm holder. 
bearing on the bottom of the casing, a float 
supporting diaphragm mounted on Said 
holder and coöperating therewith to prevent 
the escape of water through said bottom 
opening, the said holder and opening form 
ing an air inlet communicating with the dia 
phragm, and a diaphragm-reinforcing spring 
carried by the diaphragm holder. 

3. An air valve for steam radiators com 
prising a casing having an air outlet at its 
upper portion and an opening in its bottom, 
a float movable by heat and by an accumula 
tion of water in the casing and having an 
outlet-closing member, a diaphragm holder 
bearing on the bottom of the casing, a float 
supporting diaphragm mounted on said 
holder and coöperating therewith to prevent 
the escape of water through said bottom 
opening, the said holder and opening form 
ing an air inlet communicating with the dia 
phragm, a diaphragm - reinforcing spring 
carried by the diaphragm holder, and an 
adjustable abutment for said spring also 
carried by the diaphragm holder. 

4. An air valve for steam radiators com 
prising a casing having an air outlet at its 
EPE portion and an opening in its bottom, 
a float movable by heat and by an accumu 
lation of water in the casing and having an 
outlet-closing member, a diaphragm holder 
bearing on the bottom of the casing, and a 
float - supporting diaphragm mounted on 
said holder and coöperating therewith to 
prevent the escape of water through said 
bottom opening, the said holder and open 
ing forming an air inlet communicating with 
the diaphragm, the said holder being pro 
vided with means for limiting the down 
ward movement of the diaphragm. 

5. An air valve for steam radiators com 
prising a casing having an air outlet at its 
upper portion and an opening in its bottom, 
a float movable by heat and by an accumu 
lation of water in the casing and having an 
outlet-closing member, a diaphragm holder 
bearing on the bottom of the casing, a dia 
phragm mounted on said holder and coe 
operating therewith to prevent the escape 
of water through said bottom opening, the 
said holder and bottom opening forming an 
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air inlet communicating with the dia 
phragm, a pin interposed between the dia 
phragm and the bottom of the float, and a 
pin-guiding spider having legs bearing on 
the bottom of the casing between the base 
wall thereof and the diaphragm holder. 

6. An air valve for steam radiators, com 
prising a casing having an air outlet in its 
apper portion, a float movable by heat and 
by an accumulation of water in the casing 
and having an outlet-closing member, a dia 
phragm supported by the bottom of the cas 
ing and yieldingly supporting the float, the 
casing having an air inlet communicating 
with the diaphragm, and a cup having a 
water-tight connection with the casing bot 
tom and the diaphragm. 

... An air valve for steam radiators, com prising a casing having an air outlet in its 
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upper portion, a float movable by heat and 
by an accumulation of water in the casing 
and having an outlet-closing member, a dia 
phragm supported by the bottom of the cas 

20 

ing and yieldingly supporting the float, the 
casing having an opening in its bottom a 
cup marginally connected . with the dia 
phragm and having a tubular stem project 
ing through the said opening, a spring abut 
ment adjustably engaged with said stem, 
and a spring interposed between said abut 
ment and the diaphragm. 
In testimony whereof I have affixed my 

signature, in presence of two witnesses. 
GEORGE D. HOFFMAN. 

Witnesses: 
L. H. BASSETT, 
H. G. LITTLEJoHN. 
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