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So 
operate a suitable valve to cut off communi 

UNITED STATES PATENT OFFICE. 
THOMAS WHEATLEY, OF SYRACUSE, NEW YORK. 

AiR-VALVE. 
No. 818,606, Specification of Letters Patent, Patented Feb. 27, 1906. 

Application filed August 13 1904, Serial No. 220,689, 

To ?till, who, it play conceit: 
Be it known that I, TiOMAS WHEAT LEY, of 

State of New York, have invented new and 
useful Improvements in Air-Valves, of which 
the following, taken in connection with the 
accompanying drawings, is a full, clear, and 
exact description. 

This invention relates to improvements in 
air-valves for steam-radiators from which it 
is desired to permit, the free expulsion of air 
by the inflowing heating agent and at the 
same time to prevent the escape of steam or 
the reéntrance of air by the partial vacuum 
which is created, due to the coladersation of 
steam in the radiator. in this class of de 
vices the primary object sought is to main 
tain a free exit for the cold air to atmosphere 
during the inflow of the steam into the radia 
tor and to close the air-passage as quickly as 
possible after the air has been expelled, so as 
to prevent the escape of steam through the 
air-passage and to subsequently close the air 
passage against the reéntrance of air when 
the steam-pressure ceases. I am aware that 
certain patents have issued showing different 
means for carrying out these objects either 
individually or jointly; but I am not aware 
that these several objects have been hereto 
fore carried out in a simple, compact, and 
practical device in which the elements are in 
cious tampering or interference. 

in my present device I not only contem 
plate carrying out the broad objects above 
stated, but I have also sought to produce a 
simple, compact, and self-contained device 
which may be readily attached to the radia 
tor and in which the communication of the 
radiator with the atmosphere is controlled by 
a valved passage in a flexible diaphragin 
above the inlet to the shell, while the exit of 
steam is cut off by means of a float containing 
a well for receiving the water of condensation 
by which air is trapped in the float, so that 
when heated the expansive force of the heat 
ed air reduces the volume of liquid in the well 
of the float and causes said float to rise and to 

cation between the radiator and atmosphere. 
Another object is to provide a well in the 

base of the shell to receive the water of con 
densation and to also provide said shell with 
an air-chamber communicating with its well, 

lating in the well in the shell operates to trap 
the air in said air-chamber, whereby the ex 
pansive force of the heated air in the shell 
causes the liquid in the well of the shell to rise 
around the float, and thereby elevate the 6o 
same for the purpose above described, thus 
bringing into action two separate forces to op 
erate the float to close communication be-, 
tween the radiator and atmosphere as soon as 
the steam enters the shell. 

Other objects and uses will appear in the 
following description. 

in the drawings, Figure i is a transverse 
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vertical sectional view of a radiator air-valve 
embodying the various features of my inven- 7 o 
tion. Fig. 2 is a transverse sectional view 
taken on line 22, Fig. 1. Figs. 3, 4, and 5 
are perspective views showing, respectively, 
the upper and lower sections of the main 
body of the shell and the cap upon which the 75 
diaphragill is mounted. Fig. 6 is a perspec 
tive view of the float, a portion thereof being 
broken away to show the inner tube. Fig. 7 
is a perspective view of a lead gasket forming 
a guide for the lower end of the float. 
is a perspective view of the cap forming the 
bottom of the shell. Figs. 9, 10, and 11 are 
Vertical sectional views similar to Fig. 1, 
showing further modifications of my inven 
tion. Figs. 12 and 13 are sectional views 85 
taken, respectively, online 12 12, Fig. 10, and 
13 13, Fig. 1 1. Fig. 14 is a perspective view 
of the detached float seen in Fig.10. Figs. 3 
to S and Fig. 14 are on a reduced scale. 

Referring now to the construction seen in go 
Figs...) to S, inclusive, and particularly in Fig. 
1, have shown an outer shell consisting of a 
lower or base section 1, an upper section 2, a 
removable top section 3, and a removable cap 
section 4, forming the bottom of the base-sec- 95 
tion 1. The sections 1 and 2 are tubular in 
form, the upper portion being fitted in and se 
cured to the upper end of the lower section by 
brazing, Soldering, or otherwise, to form a sub 
stantially continuous shell, having an inlet- too 
opening 5 in one side substantially midway be-, 
tween the bottom cap 4 and upper section 3, 
whereby a well 6 is formed in the base of the 
lower section . The lower end of this section 
1 is preferably reduced in diameter and is c5 
threaded to receive the threaded cap 4, 
which forms the bottom of the well. A suit 
able washer or packing 7 of lead or equiva 
lent material, is iripinged between the cap 4 

55 whereby the water of condensation accumu- and adjacent end of the lower shell-section 1 to 

Fig. S 8o 
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into the tipper end of 
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to form a water-tight joint, and its central 
portion is arched upwardly and provided with 
a central aperture in which the lower end of 
the float, presently described, is guided, said 
packing being provided with openings 8 to 
ermit the water of condensation to pass 
reely through the washer and upon the bot 
tom4. The lower end of the upper section 2 
is reduced in diameter and extends down 
Wardly a censiderable distance beneath the 
upper end of the section 1 to a point in prox 
inity to the bottom 4, so that it is of less di 
ameter than the inner diameter of the shell 
section 1, and its lower end is open and dips 
into the water of condensation in the well 6, 
thus forming an air-chamber 9 between the 
shei-section and lower end 0 of the shell 
Section 2, 12 which air-chamber the air is 
trajed by tie & 8ter of condensation in the 
well 3. it, inov, a jeali's that the upper end of 

ir-chair.g.: 5 is closed by E. 11, while 
i})alificates with the interior 
ission (), so that the water 

3C is the well fi is free to pass up 
wardly is $. iiiterior of the said extension 
10, which genuilinicates with the inlet-open 
ing 5. The 3 in this instance comprises 
a tower section 12 and an upper section 13, 
the owe {}} being threaded and screwed 

the shell-section 2, while 
its upper enci litres outwardly and receives 
the bell-shapeii. pper section 13, having its 
marginal edge clapped over and upon the 
marginal edge of the section 12, whereby the 
two sections 12 and 13 are permanently se 
cured together. The inner or lower end of 
the top section 3 is reduced in diameter, so 
that it is considerably smaller than the sur 
rounding shell-section 2, and secured to this 
reduced portion of the top section is a tubu 
lar extension 15, which projects downwardly 
some distance below the lower end of the sec 
tion 12 to a plane in substantial alinement 

the iocy 
of the 

with the lower edge of the inlet-opening 5, 
45 
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but still a slight distance above the upper wall 
11 of the air-chamber 9, so as to leave a clear 
passage between the lower end of the tube 15 
and wall 11. The inlet 5 is provided with a 
suitable nipple 16, which is adapted to be se 
cured to a radiator, as 17, and it now appears 
that the lower end of the tube 15 extends 
across the inner end of the inlet-opening 5, so 
that the inflowing steam impinges against 
said tube and the water of condensation 
which may accumulate above the inlet is de 
flected inwardly into the tubular extension 
10 by the inclined wall 11, so that all of the 
water of condensation is precipitated imme 
diately into the bottom of the section 1, where 
it traps the air in the chamber 9 and serves 
as a means for operating the float in the man 
ner hereinafter described. The reduced lower. 
end or bottom of the upper section 3 is pro 
vided with a nipple having vertical lateral 
passages 18 and 19, said nipple having in its 

lower end a valve-seat 20, forming the lower 
end of the passage 18, while the upper end of 
said nipple is provided with a valve 2, and 
therefore this valve 2i and seat 20 are fixed 
from movement. A flexible diaphragm 22 is 
suspended at its marginal edges between the 
upper and lower top sections i2 and 13, so 
that its central portion is free to vibrate ver 
tically by the differences in pressure above 
and beneath the same, said central portion. 
being provided with a nipple 23, having a ver 
tical passage 24 &nd a valve-seat 25 at the 
lower end of and communicating with said 
passage 24. This diaphragm divides the inte 
rior of the top shell-section 3 into iower and 
upper chambers 26 and 27, the lower chainber 
26 communicating with the interior of the tie 
i5 througi: the passages 18 and 32; d. also 
corn inunic it.} {he upper chanaber 2: 
through the ge 24 in the diapili"; g : ". 
This diapl; is transiy 
substantiaii ital positio 

Fitially squal at ixtl. sid::, 
ii. 25 hormally rests in oil 
& waive 2, and herei 
tween the chaibei's 

is cit of when tie 'cs 
}} is egal to grg 

is elev, tine (i 

the upper and of 
communicatio, 
and 27 is noraria 
above the lia: Fig 
than the pre 
upper shell-sectic 
or more opening w 
ber 27 with the atinosphere. :) of der to 
prevent undue upward movement of the dia 
phragm 22 when the pressure below the dia 
phragm is greater than atmospheric press life 
in the chamber 27, I provide the upper sec 
tion 13 with a central depending nipple 29, 
the lower end of which terminates a slight 
distance above the upper end of the nipple 
23 and is perforated at 30, so that when the 
diaphragm is elevated by the excessive prest 
sure of air in the chamber 26 it will be limited 
in its upward movement and still the air will 
be free to pass from the inlet 5 downwardly 
through the lower end of the tube 15 and 
then upwardly through the passages 18 
and 19, thence into the chamber 26 and out wardly through the passages 24 and aper 
tures 30 and through the apertures 28 to at 
mosphere. On the other hand, when the 
steam is shut off from the radiator and con 
densation takes place therein a partial 
vacuum is formed in the radiator, as well as 
in the shell 2, which reduces the pressure at 
the under side of the diaphragm 22, so that 
it is forced downwardly by the atmospheric 
pressure in the chamber 27, thereby causing 
the seat 25 to engage the upper end of the 
valve 21, thus closing communication between 
the radiator and atmosphere and preventing 
the reéntrance of air to the shell and to said 
radiator. - 

I have thus far described the means for 
permitting the free exit of air from the radia 
tor and for preventing the reëntrance of air, 
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the radiator the air is 

and I will now proceed to describe the means 
for closing communication between the radia 
tor and atmosphere when the steam is present, 
in the valve-shell. This means preferably 
consists of a float 31, having a closed botton 
32 and a closed top 33, while its intermediate 
portion is provided with one or more open 
ings 3i, which are located in this instance 
in substantially the same plane as the lower 
edge of theinlet-opening 5 and comintinicate 
with said inlet-opening, thus forming a well 
37 in the base of the float the height, 9F 
which is determined by the openings 33 
This float preferably consists of an outer 
tube 35 and all inner tube 36, whiciliatter is 
of smaller diameter than tie interior diameter 
of the cate tube 35 and has its upper enti 
secured to the outer tube above the openings 
34, as best seen in Fig. 1, while the lower end 
of the inner tube is open and communicates 
with the base of the well, as 37, in the base of 
the float. By this construction an iller air 
chamber 38 is formed in the upper end of the 
float, and within the tube 36, which continui 
cates with the well 37, and inasiuch as the 
openings 34 in the float extend slightly be 
ow the lower edge of the iniet 5 and con 
iniilicate witl said inlet, it is cvident that the 
water of conties:tion rising within the tubu 
an extension () of the shell over?iows 
through said openings 34 and passes down 1 
ito the bottom of the well 37 in the fioat, 
thereby trapping the air in the chanber 3S, 
The bottom of the float is closed and is pro 
vided with a depending stem 39, which is 
guided in the central opening in the washer 
7, while the upper end of the float is also 
closed and is provided with a valve 40, which 
is adapted to seat itself in the seat 20 when 
the float is elevated. 

in the operation of the device seen in Fig. 
1, asslanning th e wells in the shell and float 

3, 

8, e. empty and that the 'adiator is cold, in 
which case the valve 4 () is unseated from the 
seat 20 and the diaphragm valve-seat 25 is 
seated upon the valve 2i, so that communi 
cation between the is diator and atmosphere 
is closed, now upon the inlet of steam into 

expelled through the 
inlet 5 beneath the bottom aid into the tube 
15 through the passages 18 and 19 into the 
chain ber 28, the pressure of such air operating 
to elevate the diaphragm aid to lift the valve 
seat 25 from the valve 2, whereupon the air is 
free to escape through the passages 24 and 3() 
and 28 to 
the air continies util the stest ente 
illet 5, which sie: i) first enters the illiterior 
if the shel 2, which is irore : less coli, and 

its collienses i.e. s. 
(ii) is in aion) 
upon the inclined val 
precipitated into the well 
shell-section 1, there isy 
(of the section 10 and tr; 

{{ i \, t ( 
( :ir in the 

This expulsion of 
the 

tie as 

8s 3. 

chamber 9. As the water of condensation 
continues to accumulate it rises in the exten 
sion 10 and overflows through the opening 
34 into the well 37 into the bottom of the 
float, 3}, thereby sealing the lower end of the 
tubular section 36 and trapping the air in 
he upper end of the float. By this time 
the trapped air in the chambers 38 and 9, 
heated by the contents of the shell, begins to 
(expand ind to therefore expel a portion of 
the water in the well 37, while at the same 
time the water in the well 6 is also partially 
&xiciled from the chamber 9 and exerts a 

power upon the lower end of the float 
so that the float is not only elevated by 

artial expulsion of the liquid from the 
of the chamber 3S and the "upward 

sive force of the air in said chamber 3S, 
but is additionally elevated by the influx of 
the wate; ii) the extension 10 around the 
tioat, due to the partial expulsion of the wa 
ter rail the chainner 9 by the expansion of 
the iii v ii. iii. This action of the float, is 

- 

therefore inade more positive and nore in 
stata taleous than would be possible with a 
float epei) it its lower end and dipping into a 

i. arci therefore the valve 40 is quickly e 

tic inetw:e the radiator and atmosphere 
upo the entrance of steam into the shell. 
Now wiel the pressure beneath the dia 
phragini 22 is reduced by the partial vacuum 
created in the radiator and shell, due to the 
condensation of the steam in the radiator, 
said diaphragm is forced downwardly by the 
atmospheric pressure until the seat 25 en 
gages the upper end of the valve 21, thus 
closing communication between the radiator 
and ailmosphere and preventing recintrance 
of air to the radiator, the partial vacuum 
serving to facilitate the reflow of stean) when 
the steau-valve is again opened. 

In Fig. 9 have shown a radiator-valve 
consisting of a shella, having a reduced lower 
end h and a removalie upper section c, the 
reduced lower end b having a removable cap 
{), otion cl, while the upper section is pro 
vided with a diaphragine, similar to the dia 
phing in 22. This diaphrag) also has a cen 
tral lipiief with a passage g therethrough 
and : Vaive-seat it at its lower ell. The 
sihel it is provided with an inlet sonne dis 
s tance above its botton b for forming a well i 
in the bott () of the shell a lit is also formed 
with ai : iniular seat.' it is below the inlet i. 
A for it is ('e)) traily ari'anged within the 
she ii (; it has its lower end open and lipping A. 

into the water of condensation in the well i, 
winile the lister eld is closed for forning an 
air-ch; iii)t' i?, it which the air is trapped by 

a '' ( ' ' () i? es: it it the well k. A 
'l' is is it it ('d to the per end of the 

fl. iit, it is si win as is a ?et frol) the seat 
h () 'i'i is tilt air ass roll the inlet i up 
Wardly tireligi the passage () and outwardly 

7o 
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through apertures it in the top section citures 49. The upper end of the section 46 is 
has its upper end secured to the nipp 
while its lower end encircles the upper end of 
the float and extends downwardly to a point 
in proximity to the seat a at the lower edge of 
the inlet i. This tubular cap w is open at the 
bottom and is somewhat larger than the in 
closed portion of the float, so that the air is 
free to pass from the inlet beneath the bot 
tom of the cap and upwardly through the 
same through the , ssage g and outwardly 
through the openings w. It is apparent 
from the foregoing description that the cap 
4t is carried by the diaphragme, and when a 
p83tial vacuum is created in the radiator by 
i.e. coldensation of steali: therein this 
diaphragm is forced downwardly by atmos 
pheric pressure until the seat, h is engaged 
with the uppet end of the valves, and at the 
saint time the lower edge of the cap u is 
seated against the seat g at the upper end of 
the tubular extension is of the shell a. In 
this device the float, is actuated by the ex 
pansiti of heated air in the chamber O in said 
fioat, to close the valves against the seat h 
when the steam enters the shell ct, and inas 
inch as the partial vacuum begins in the 
radiator and shell while this valve is thus 
scated it is evident that the excessive atmos 
heric pressure above the diaphragm will 

hold the seat against the valve, and thereby 
force the diaphragm and cap 11 and also the 
float in downwardly, 

In Fig. IO I have shown a modified con 
struction of air-valve having a well 6 and a 
chamber 9, similar to the well 6 and air 
chamber 9 seen in Fig. 1; but instead of ad 
mitting the steam through the side of the 
outer shell above the air-chamber I insert a 
steam-inlet tube 40 through the bottom of 

above the diaphragme. A tubular ty 
e J, 

the well 6 and upwardly through the upper 
wall i 1 of the air-chamber 9, so as to dis 
charge into the upper end of the shell above 
the wall 11. In this construction the lower 
portion of the shell forming the well 6 and 
air-chamber 9 is conposed of inner and outer 
sections 41 and 42, which are united at the 

So 

55 
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top by the wall 11, and the inner section 41 
extends downwardly through the lower end 
of the section 42 and is provided with a clo 
sure or cap 43, which forms the bottom of the 
well, said inner section 4 having communica 
tion with the air-chamber 9 through suitable 
passages 43. The upper portion 44 of the 
outer shell is screwed to the upper end of the 
section 41 and carries a diaphragm 22, hav 
ing a central air-vent 24. The float 45 is 
movable within the tubular section 41 and 
consists of inner and outer sections 46 and 47, 
which have their lower (ends secured together 
and closed by the cap 48. The outer section 
47 is open at the top to form a well in the bot 
tom of the float, which communicates with 
the interior of the section 46 through aper 

818,606 

closed to form an air-chamber 50, in which 
the air is trapped by the accumulation of wa 
ter in the bottom of the section 47; otherwise 
the operation is very similar to the device 
seen in Fig. 1. 

In Fig.11 have shown an outer shell 51 
as provided with a lateral projection 52 in 
one side for forming a vertical steam and air. 
passage 53, the lower end of which termi 
nates in a nipple 54, which is adapted to be 
secured to a radiator. The bottom of this 
shell is closed by a cap 55 and the top is 
closed by another cap 56, carrying a dia 
phragm 57, having a central air-vent, 58. 
The inner shell 59 is fitted within the shell 5i 
and is provided with an inward depression 
in one side for forming a vertical steam and 
air channel 60. This shell 59 is rotatable in 
the shell 51, so as to vary the cross-sectional 
area of the stealin and air inlet passages 
formed by the channels 53 and 60, and in 
order to perimit this by hand when desired 
the lower end of the shell 59 extends down 
wardly through the bottom of the shell 51 
and the cap 55 is screwed upon the lower end 
of this extension, but is made so as to a but 
against the lower end of the section 51, so 
that by loosening the cap slightly the inner 
shell may be rotated for the purpose above 
mentioned, after which the cap is retightened 
to hold the shell 59 in place. in Riscon 
struction have shown an ordinary float 62, 
which is open at the bottom and communi 
cates with the well in the base of the shell, so 
that the water of condensation accumulating 

90 
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in the well serves to trap the air in the upper 
end of the float, which is closed. The opera 
tion of this device is also very similar to that 

Io5 shown and described in Fig. l. 
Having thus described my invention, what 

I claim, and desire to secure by Letters Pat 
ent, is 

1. An air-valve for radiators comprising a 
shell having an inlet above the bottom form 
ing 'a well, and an air-vent above the inlet, 
said well being divided into two chambers 
communicating with each other near the bot tion of the will, one of the chambers being 
open at the top forming a float-chamber, and 
the other closed at the top forming an air 
chamber, a float situated in the float-cham 
ber, said float comprising a well open near its 
top, and an air-chamber closed at its top and 
communicating with the float-well near the 
bottom thereof, the inlet and air-vent being 
in free communication with the float-cham 
ber. . 

2. In an air - valve for radiators, a shell 
comprising a well. and an air-chamber coin 
municating with each other near the bottom 
of the wolf, the air-chamber being closed at 
the top, said shell having an inlet and an air 
vent, both in free communication with the 
upper end of the well above the closed top of 
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formed to receive water of condensation, said 

30 
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. ed to open and close said valve. 

nation, a shell having an inlet and an air 

comprising a well closed at its lower end and 

818,606 

the air-chamber, a float in the well, and a 
valve actuated by the float to close the air 
Went. - 

3. In an air-valve for radiators, a shell hav 
ing an inlet above its bottom communicating 
with the atmosphere, a float comprising a 
well closed at the bottom and opening near 
its top and an air-chamber closed at the top 
and communicating at its bottom with the 
float-well, and a valve actuated by the float 
to cut off communication between the inlet 
and atmosphere, said float-well having free 
communication with the inlet and with the 
atmosphere. 

4. An air-valve for radiators comprising a 
shell having an inlet and an air-vent, a float 
in the shell having a closed bottom and an 
opening above the bottom whereby a well is 

float also having 8n air-chamber closed at 
the top and opening near its botton into said 
well whereby air is trapped in said chamber 
by the accumulation of water in the float 
well, and a valve for the air-vent, actuated by 
the float. 

5. In an air-valve for radiators, in collabi 
vent, a float comprising outer and inner hol 
low parts, one part being closed at the bot 
tom and having an opening above the bot 
tom whereby a well is formed, and the other 
part having its lower end open and dipping in 
the well and its upper end closed forming an 
air-chamber in which the air is trapped by 
the water in the float-well, and a valve actu 
ated by the float to close the air-vent. 

6. In an air-valve for radiators, a float, 

an air-chamber opening at or near its lower 
end into the well and id at the top, said 
float having an opening in one side above the 
bottom to determine the depth of the well. 

7. In an air-valve for radiators, a shell hav 
ing an inlet above its bottom communicating 
with atmosphere, and forming a well, in con 
bination with a float, closed at the bottom 
and having an inlet above the botton form 
ing a well below the inlet, said float having 
an air-chamber opening at the bottom into 
the well and closed at the top, and a valve 
actuated by the rise of the float to cut of 
communication between the inlet and atmos 
phere. 

8. In an air-valve for radiators, a shell hav 
ing an inlet and a vent above the inlet, in 
combination with a baffle-tube surrounding 
the vent and extending partially across the 
inlet and having its lower end open to receive 
the escaping air, a valve for the air-vent, and 
a float in the open end of the baffle-tube and operable by varying temperatures and adapt 

9. In an air-valve for radiators, ashellhay 
ing an inlet above its bottom forming a well, 

3. 

communicating with the inlet, a bafile-tube 
Surrounding the vent and extending partially 
across the inlet but having its lower end con 
municating with said inlet, a float, in the well 
and baffle-tube, and a valve actuated by the 
float, to close the vent. 

10. In an air-valve for radiators, a she 
having an inlet above its bottom forming a 
well and an air-vent above the inlet, a fixed 
valve between the inlet and vent, a flexible 
diaphragm between the fixed valve and at mosphere and provided with an air-passage 
having its lower end seated on the valve, said diaphragm being operable by varying pres 
Sures to seat the passage upon and to unseat 
it from the valve. 

11. In an air-valve for radiators, a shell 
having an inlet above its bottom forming a 
well and a diaphragm above the inlet, said 
diaphragm having an air-passage coiniluni 
cating with the inlet, and with the atmos 
phere, the interior of the shell being divided 
into two chambers communicating with each 
other near the bottom of the well, one of said 
chambers being open at the top forming a 
float-chatmber and the other ciosed at the top 
foilning an air-chamber, a floist situated in 
the float-chamber and a valve actuated by 
the float, for controlling coininuilication be 
tween the inlet, and at nosphere through the 
passage in the diaphragni. 

12. in an air-valve for radiators, a shell 
comprising a well and an air-chamber, the 
well being open at the top and the air-cham 
ber closed at the top and communicating 
near its botton with the well, said shell hav 
ing an inlet above the well and an air-vent 
a jove the inlet, a diaphragm between the in 
let and a tinosphere and provided with an 
air-passage, a fixed valve between the inlet 
and diaphragm and coacting with said pas 
sage to close communication between the in 
let and atmosphere, a float in the well, and a 
valve actuated by the float to control colm 
munication between the inlet and passage in 
the diaphragan. 

13. An air-valve for radiators comprising a 
shell having an inlet in one side, forming a 
well below and cominuinicating with the in 
let, said shell having an air-chamber closed 
at the top and its lower end opening into the 
well, a flexible dial in the top of the shell having a passage therethrough commu 
nicating with the inlet and atmosphere, a 
valve for said passage, a float in the well, and 
itself having a well in its base communicating 
with the first-named well and with the inlet, 
said float having an air-chamber closed at its 
top and its lower end opening into the well in 
tie float, and means brought into operation 
by the float, to close communication between 
the intet, and passage in the diaphragm. 

14. In combination with a radiator, a shell 
having an inlet therein, of a cap for the shell 

35 and an air-vent above the inlet, said well having an air-passage in its bottom, a dia 
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phragm within the cap and also having an 
air-passage therethrough, a heat-actuated 
valve for the passage in the bottom of the 
cap, and a fixed valve for the passage in the 

5 diaphragm, said diaphragm being actuated 
by varying pressures to seat and unseat the 
fixed valve, and a float in the shell for operat ing the first-named 'y'alve. 

15. In an air-valve for radiators, a shell 
having an inlet, a cap removably secured to 
the shell and provided with a valved passage, 
and a diaphragin in the cap having a valved 
passage the valve of the latter passage being fixed in the cap. 

I5 16. in an air-valve for radiators, a float 
having an inlet above its bottom forming a 
well in the base of the float, in combination 
with 8, inclosing shell having an inlet above the float-inlet. 
i. A float, having an in is: 
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and having its lower end dipping in the well, 3o 
the chamber above the well being closed at the top. 

19. in an air-valve for radiators, a shell 
having a removable bottom and an inlet 
above the bottom, a packing between the 
bottom and adjacent end of file shell and 
having a raised center, and a float in the 
shell guided on said center of the packing. 

20. In an air-valve for radiators, a float 
comprising a well and an air-charaber com municating with each other near the bottom 
of the well, the air-chamber being closed at 
the top and the well having an inlet, above its bottom. 

21. In an air-valve for radiators, a shell having a removable cap, said cap having an 
air-passage through its bottom and a dia 
phragm above the botton forming a cham 
ber between said diaphragm and the bottom 
of the cap, said diaphragm having an air- 5o 
passage therethrough, and a waive for the passage of the diaphragm. 

In witness whereof have hereunto set my hand this 28th day of July, 1904. 
THOMAS WHEATEY. Witnesses: 

H. E. CASE, 
MILDRED M. Noir, 
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