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To all whom it may concern: 
Be it known that I, EdwIN Z. MACK, a 

citizen of the United States of America, and 
resident of Marshalltown, Marshall County, 
Iowa, have invented new and useful Auto 
natic Air Valves for Hot-Water Radia tion, of which the following is a specifica 
tion. 
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radiator or supply chamber. 
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The object of this invention is to provide 
smeans for venting air and trapping water 
under. pressure in hot-water Rig and 
Supplying systems. 
A further object of this invention is to 

provide improved' means for retarding the 
operation of a float pending accumulation of 
surplus power therein susceptible of quick, 
positive and complete action to the end that 
opening and closing of a valve may be made 
instantaneous rather than: progressive, thus 
avoiding sputtering and the spattering of 
water during such operation. 
A further object of this' invention is to 

provide means for combining a circulation 
function with a relief valve function in pres 
sure operated hot-water heating and supply 
ing systems whereby the pressure of water 
in a valve chamber is equalized to that in a 

Afuather object. of this invention is to 
provide improved means for assembling. Va 
rious elements of a float-operated valve rela 
tive to a chamber containing and carrying 
the Sanae. . . . . . : 
A further object of this invention is to 

provide improved means for automatically 
cutting off or closing the vent of a float 
operated valve extraneous to the normal 
venting valve when certain elements asso 
ciated therewith are removed for cleaning, s 

tween the latter element and the casing. repair or substitution. . 
A further object of this invention is to provide improved means for closing, by 

manual operation, the normal vent of a float 
45. 

50. 
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ber in hot-Water 

operated valve mechanism. 
A further object of this invention is to 

provide improved means, for selectively ar: 
ranging, in different locations, an air relief 
valve relative to a radiator or supply chan heating and Supplying 
Systeins. m 

My invention consists in the construction, 
arrangement and combination of elements 
hereinafter set forth, pointed Ott in Jay 
elains and illustrated by the accompanying 
drawing, in which 

Figure 1. is a side elevation and Figure.2 

an end elevation of my improved device. Figure 3 is a longitudinal elevation, partly 
in section centrally of the device, illustrat 
ing the construction and arrangement of 60 
parts in normal operative positions. 

In the construction of the device as shown 
the numeral 10 designates a casing substan 
tially of cylindrical form but reduced or 
tapered slightly at its ends-in a somewhat 65 
irregular manner. The casing 10 is formed 
with bosses 11, 12 diametrically opposite 
each other and in the sides of the chamber, a 
similar boss 13 in the bottom of the chamber 
and a similar boss 14 at the apex of one ta. 70 
pered end portion of the casing. The bosses 
'11, 12 and 14 preferably lie in the same hori. 
Zontal plane and above the median line of 
the casing, it being understood that the cas 
ing 10 is adapted to be set level and recum- 75 
bent at all times as indicated in the drawing. 
The casing 10 preferably is secured to a ra 
diator or supply chamber of a hot-water 
heating and supplying system by means of 
a nipple 15 screwed in said radiator or 80 
ehamber and also tapped into one or an 
other of the bosses 11, 12 of 14; the holes 
provided in the remaining bosses of the se 
ries, mentioned being closed by plugs. 16. 
Thus the casing may be selectively located 85 
by employing the nipple 15 in connection 
with either of the inlet bosses. When the 
casing is mounted on a radiator or supply 
chamber as above suggested a communicat 
ing pipe 17 is tapped at one end into the boss 90 
13 and opens at its other end at Some conven 
ient point into the heating or supply system, 
preferably through a boss new common and 
well known in the radiater or chamber at a 
point below the inlet communication be 95 
Thus provision is made for maintaining a 
cireulation between the casing 10 and radia ter or supply chamber through the aipple 
15 and communicating pipe 17 whereby 100 
heat and pressure are substantially equalized 
between the two main elemaents. The end 
portion of the casing 10 opposite to the boss 
14 is formed with a circular opening and is interiorly threaded and adapted to receive 105 
a closing cap 18 having an angular socket 19 
opening outwardly therefrom. A stud 20 
is formed on and projects outwardly from 
the central portion of the cap 18 and is pro 
vided with a screw seat. A rabbet is 110 
formed in the cap 18 surrounding the socket 
19 and the bottom of the rabbet preferably 



falls in the same plane with the outer end 
of the stud 20. A name plate 21 is fitted to 
the rabbet and forms a closure for and flush 
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with the extremity of the socket 19 and said 
plate is removably and replaceably mount 
ed by means of a screw 22 seated in the stud 
20. The name plate 21 is removed and a 
combination socket and spud wrench is em 
ployed in the socket 19 to remove or replace 
the closing cap 18 relative to the casing. 
The casing 10 also is formed with an in 

ternal boss 23 in the outer end portion of 
its top and a small circular hole is formed in said boss and in the upperwall of the 
casing. A valve chamber 24 is mounted 
loosely in the hole last mentioned and is 
formed with an annular flange on its inner 
end portion adapted to approach the inner 
face of the apertured boss 23 and be sealed 
thereto by a gasket 25 of suitable form. 
The valve chamber 24 is thréaded externally 
on its outer end and is adapted to receive 
on its threaded portion a lockmut 26, which 
lock nut, when turned down, engages a flat 

25 tened outer end portion of a boss 2 formed 
on the exterior of the upper wall of the cas 
ing in registration with the boss 23. It is 
the function of the nut 26 to clamp the 
valve chamber 24 rigidly to a seat in the 
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casing 10. An arm 28 is formed on and ex 
tends radially of the casing substantially to 
the median line thereof and a float lever 29 
of forked form is fulcrumed at one end on 
a pin 30 extending through said arm. PA 
float 31, preferably made of imperforate 
metal, generally cylindrical in form with 
rounded ends, is mounted on the inner end 
ortion of the forked lever 29 and extends 
ongitudinally of and within the casing. A 
leaf spring 32 is fixed at one end to the 
valve chamber 24 at a point diametrically 
opposite to the arm 28 and depends through 
the forked lever 29 radially and across the 
center of the casing 10. The spring 32 is 
formed with a wedge-shaped lug 83 on one side and said lug is adapted to engage, a 
trigger 34 adjustably mounted on said lever 
and, in turn, formed with a ygher. 

. end portion adjacent to the spring. 
er 34 may be manually adjusted longi 

tudinally of the forked lever 25 to regulate 
and determine the tension of the spring 32. 

5 5 

in respect of cooperation or coaction of the 
lug 33 and wedge-shaped end of said trig 
ger. It is the function of the spring 32, in 
association with the lug 33 and trigger 34, 
to sustain the float 31, extraneous to the 

5) 

buoyancy of said floatin water in the cast ing against movement'in one direction and 
also to limit return movement of said float 

- by buoyancy until said buoyancy attains to 

65 

an abnormal degree. In either event the 
spring is a retarding or “hold-back' element 
in the combination tending to the accumula 
tion of power in the float to a predetermined 

the valve chamber 24 across the threads 

uppermost 
15 is slightly above a horizontal plane inter- les a . 

1,588,049 
degree, whereby, upon the release of the re 
tarding influence, the resultant action of the 
float is quick, sudden and snappy. A valve 
seat 35 is screwed into the outer end portion 
of the valve chamber 24 and is provided with 
a central bore 36 having a conical seat in its 
lower end and a cylindrical cavity 37 at its 
upper end. The valve seat 35 also is formed 
with a nut-flange 38 on its upper end por 
tion whereby it can be manipulated through 

O 

the use of a wrench to place or remove the 
same relative to the chamber 24. A valve 
stem 39 is screw-seated in a hub 40 and se 
cured adjustably therein by a jam-nut 41. 
The hub 40 extends within the forked lever 
29 and is pivoted thereto by a pin 42. The 
valve stem 39 also is formed with a sub 
valve 43 entering a cavity 44 in the inner 
end portion of the valve chamber 24 and 
adapted to seat at times and prevent upward 
flow through said valve chamber. The 
valve stem 39 also is formed with guide pins 
45 radiating therefrom and adapted to slide 
on the wall of the bore of the valve cham 
ber and guide the valve stem in reciproca 
tion therein. A valve plug 46 is pivoted on 
the outer end portion of the stem 39 and is 
provided with a tapered end portion adapt 
ed to engage and close at times the seat in 

80, 

85. 
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the inner end portion of the bore 36 of the 95 
valve seat 35. The valve plug 46 has a free 
dom of oscillation on the stem 39 and is 
spaced from the wall of the bore of the 
chamber 24. Thus is provision made for 
self centering and seating of the plug 46 in 
the lower en 35 and also for the passage of air through 
the valve chamber around said plug. . " . 

of the bore 36 of the valve seat 
00 

Grooves 47, 48 are cut in the outer wall of 
thereof and thrdugh the plane of the upper 
end of said chamber. 

05 

A cap 49 is screwed 
on the extremity of the valve chamber 24 
and is provided with a bibb washer 50 
mounted in a countersink centrally-of its 
inner face, which bibb washer is adapted at 
times to close on the upper end of the valve. 
seat 35 and entirely cut of the flow of air 

... and water through said seat; a holding 
bibb washer being re screw 51 for sai 37 of the bore ceived loosely in the cavity 

36. The cap 49 is adapted for manual ac 
tuation in either direction and for such pur. pose preferably is formed with a milled 
head. . r \ 
In practical use the device is so mounted 

that the horizontal plane defining the . 
point of the bore of the nipple 

secting the axis of the pin 30. Thus sufi 
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cient buoyancy of water is applied to lift 
the float 31 into the position shown. There 
or supply chamber, and consequently in the 
after when the level of water in the radiator 

casing 10, falls there is a tendency on the 130 
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part of the float 31 to descend and open the 
valve, which tendency is retarded or held 
back by engagement of the wedge-shaped 
end of the trigger 34 with the upper inclined 
face of the lug 33 backed by the pressure 
of the spring 32. This retarding influence 
is continued until the level of water recedes 
to a point where the weight of the float and 
elements carried thereby, relieved of the 
buoyancy of the water, is sufficient to over 
come the pressure of the spring 32 and cause 
it to recede and withdraw. the lug 33 from 
the trigger, at which time the float drops 
suddenly and quickly and carries the 
trigger beyond the lug. Such descent 
of the float, acting through the lever 29, un 
seats the valve plug 46 suddenly and per 
mits venting of the confined air under pres 
sure through the valve seat, the chamber 
of the cap 49 and the grooves 47, 48. The 
venting of the air is continued and, conse 
quently, the level of water in the casing 
rises, until the buoyancy of the water raises 
the float 31 with sufficient force to overcome 
the retarding influence of the lug 33 (en 
gaging by its lower face with the upper 
inclined face of the trigger 34) and causes 
the spring 32 to recede and permit, the 
trigger to pass the lug suddenly and quick 
ly, thus replacing the valve plug 46 in clos ing position. 
If it be desirable to remove the cap 49 

and valve seat 35 for cleaning, repair or 
substitution, then, in that event, the float 31 
is raised by the water sufficiently to seat 
the sub-valve 43 and cut off the flow through 
the valve chamber 24. . . . 

Should it occur that the valve-plug 46 
cannot seat or... adjust itself to the valve seat 
35, due to floating or separable particles in 
the water, then the cap 49 may be screwed 
down manually until the bibb washer 50 en 
gages a seat on the upper end of the valve 
seat 35, thereby cutting off all flow through 
the port 36 thereof. Following such emer 
gency operation, the valve seat 35 may be 
renoved and, if the cause of trouble can be 
corrected by cleaning the valve seat 35 and 
plug. 46, then the valve seat can be reset 
and the automatic feature of the valve be 
restored. . 
I claim as my invention- - 
1. An automatic air valve for hot water radiation, comprising a casing adapted to 

be mounted on a radiator or supply chamber 
and communicate therewith horizontally, 
air-venting valve mechanism carried by said 
casing, and a float pivoted on a horizontal 
axis, within said casing and acting on said 
mechanism, together with retarding means 
acting on said float, said means including 
a trigger carried by the float device and a 
spring formed with a lug adapted to engage said trigger. 

65 2. An automatic air valve for hot water 

radiation, comprising a casing adapted to 
be mounted on a radiator or supply chamber 
and communicate therewith horizontally, 
air-venting valve mechanism carried by said 
casing, and a float pivoted on a horizontal 
axis within said casing and acting on said 
mechanism, together with retarding means 
acting on said float on opposite sides of the 
neutral point in its range of movement, said 
means including a trigger adjustably con 
nected with the float and a spring formed 
with a lug adapted to engage said trigger. 

3. In a device of the class described, a 
casing having means of communication hori 
zontally with a radiator or supply chamber 
and further means of communication ver 
tically therewith, one end of said casing 
being formed with a relatively large open 
ing and provided with a closing cap, said 
casing also being formed with a vertically 
apertured boss in its top, a valve chamber 
mounted through the latter boss, a nut on 
said valve chamber engaging said casing, a 
valve seat threaded in said chamber, a cap 
superposed on said chamber and overlying 
said seat, there being ports between said 
chamber and cap, a float-operated lever piv 
oted on said chamber and arranged wholly 
within said casing, and a valve carried by 
said lever and adapted to close said valve 
Seat. 

4. In a device of the class described, a 
casing having means of communication 
horizontally with a radiator or supply cham 
ber, and further means of communication 
vertically therewith, one end of said casing 
being formed with a relatively large open 
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ing and provided with a closing cap, said 
casing also being formed with a vertically 
apertured boss in its top, a valve chamber 
mounted through the latter boss, said valve 
chamber being formed with a flange on its. 
inner end adapted to engage the inside of 
the wall of the casing, a nut on said valve 
chamber engaging said casing, a valve seat 
threaded in said chamber, a cap superposed 
on said chamber and overlying said seat, 
there being ports, between said chamber and 
cap, a float-operated lever pivoted on said 
chamber and arranged wholly within said 
casing, and a valve carried by said lever 
and adapted to close said valve seat. 

5. In a device of the class described, a 
casing having means of communication hori 
zontally with a radiator or supply chamber 
and further means of communication ver 
tically therewith, one end of said casing being forthed with a relatively large open 
ing and provided with a closing cap, said casing also being formed with a vertically 
apertured boss, in its top, a valve chamber 
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mounted through the latter boss, a nut on 
said valve chamber engaging said casing, a 
valve seat threaded in said chamber, a cap 
superposed on said chamber and overlying 30 



casing, a valve chamber on and extending 
0. 
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valve chamber formed with a 
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said seat, there being ports between said 
chamber and cap, a float-operated lever 
pivoted on said chamber and arranged 
wholly within said casing, and a self-center 
ing valve carried by said lever and adapted 
to close said valve seat. 

6. In a device of the class described, a 
within said casing, a seat member threaded 
therein and formed with a downwardly 
opening seat, a float lever within but inde 
pendent of said casing and pivoted on said 
chamber, a valve stem adjustably mounted 
on said lever and pivoted thereto, and a self 
centering valve on said stem adapted to 
engage said seat. . . 

7. In a device of the class described, a port of two 
diameters, there being a seat at the junc 
ture thereof, a seat member carried by said 
valve chamber and having a seat at one end, 
a float lever fulcrumed on said chamber, a 
valve stem pivoted on said float levers, a valve 
on said stem adapted to engage the second 
seat and a sub-valve on said stem adapted to 
engage said first seat at times. 

8. In a device of the class described, a 
valve chamber having a port formed with 
a seat, said port being of different di 
ameters on opposite sides of said seat, a 
seat member screwed in said valve cham ber and having a downwardly opening seat, 
a float lever pivoted on said valve cham 
ber, a valve stem pivoted on said float lever, a self-centering plug on said stem adapted 
to engage the second seat, and a sub-valve 
on said stem adapted to engage the first 
seat at times, 

40 
9. In a device of the class described, a. 

valve chamber having a port formed with 
a seat, said port being of different di 

45 

ameters on opposite sides of said seat, a 
seat member screwed in said valve cham ber and having a downwardly opening seat, 
a float lever pivoted on said valve chamber, 
a valve stem pivoted on said float lever, said 
stem being adjustable relative to said lever, 
a self-centering plug on said stem adapted 
on said stem adapted 
seat at times. 

1,538,049 

10. In a device of the class described, a 
valve chamber having a port of two di 
ameters forming a seat, a seat member 
screwed in said valve chamber and having 
a downwardly opening seat, a float lever, 
pivoted on said valve chamber, a valve stem 

55 

pivoted on said float lever, a self-centering . 
plug on said stem adapted to engage the 
second seat, and a sub-valve on said stem adapted to engage the first seat at times, 
together with guide pins on said stem adapt 
ed for sliding engagement with the bore 
of the valve chamber. . 

11. In a device of the class described, a 
valve chamber formed with external threads 
and also formed with grooves intersecting 
said threads, a seat member mounted in 
said chamber, a valve adapted to engage said 
seat member, the seat member being formed with a bore having an enlarged cavity at 
one end, a cap adapted to be screwed on 
said intersected threads of the valve cham 
ber, and a bibb washer mounted within said 
cap and adapted to engage the adjacent end 
of the seat member and close the cavity of 
the bore thereof. 12. In a device of the class described, 
a float lever mounted for oscillation on a 
horizontal axis, a float fixed to said lever, 
a leaf spring, fixed at one end, extending 
across said float lever, and formed with a wedge-shaped lug and a member adjust 
ably mounted on said float lever and adapt led to engage selectively on opposite sides 
of said:lugs whereby said float is held back 
or retarded on opposite sides of the neutral 
point of its movement. . . . . 13. In a device of the class described, a 
float lever mounted for oscillation on a hori 
zontal axis, a trigger mounted thereon, and 
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a spring extending transversely of said lever . 
and formed with a 
said trigger. .. 

14. In a device of the class described, a 
float lever, a trigger adjustably mounted 
thereon, and a spring formed with a lug. 
adapted to engage said trigger. 
Signed at Marshalltown, in the county of 

of March, 1921. . EDWIN Z. MACK 

lug adapted to engage 
95. 

to engage the second seat, and a sub-valve Marshall and State of Iowa, this 30th day' 
to engage the first 

  


