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To all whom it may concern: 
Be it known that I, JoHN E. SAMUELSON, 

a citizen of the United States, and a resi 
dent of Bloomfield, in the county of Essex 
and State of New Jersey, have invented cer 
tain new and useful Improvements in 
Radiator Went Valves, of which the follow 
ing is a specification. 

This invention relates to a valve for per 
mitting the escape of air from a steam heat 
ing system as the pressure of the steam in 
creases to prevent the radiator from be 
coming air-bound and to allow the steam 
to enter and thoroughly heat the radiator. 
Further the invention relates to such a 
valve which also prevents air from enter 
ing a radiator when the steam pressure 
falls below atmospheric pressure, for in 
stance at night, thereby ensuring rapid cir 
culation of the steam through the system 
as the pressure rises, for instance in the 
morning. 
The primary object of my invention is 

to provide a valve of the character de 
scribed embodying novel features of con 
struction and operating in accordance with 
the varying pressures in the radiator to 
permit air to gradually escape from a radia 
tor as the pressure in the radiator rises 
above atmospheric pressure and preventing 
air from entering the radiator when the 
pressure therein is at or below atmospheric 
pressure. 

Another object is to provide such a valve 
including a cylinder or casing adapted to be 
connected to a radiator with one end com 
municating with the interior of the radiator, 
and a piston reciprocable in said cylinder 
and formed with a rod slidably mounted 
in and projecting from the other end of 
said cylinder, said piston being formed with 
transverse ports or openings communicating 
with said cylinder at opposite sides of the 
piston and said rod being formed with a 
port or opening communicating with the 
end of said cylinder opposite that connected 
cylinder being also formed with valve seats 
cooperating with said ports, said ports be 
ing so constructed and arranged as to cause 
movement of said piston and thereby co 
operation of said ports and seats to permit 
the escape of air and prevent the escape 
of steam from the radiator and to prevent, 
the entering of air into the radiator. 

Further objects are to provide a novel 
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and improved radiator went valve which 
is simple and inexpensive in construction, 
which will not easily get out of repair and 
which is dependable in operation; and to 
obtain other results and advantages as may 
be brought out by the following descrip 
tion. Referring to the accompanying drawings 
in which like numerals of reference indicate 
the same parts throughout the several views, 

Figure 1 is a vertical longitudinal sec 
tional view through a valve embodying my 
invention, showing the piston in position 
to prevent air from entering a radiator: 

Figure 2 is a similar view showing the 
piston in position to permit the escape of 
air from the radiator; 

Figure 3 is a vertical longitudinal sec 
tional view showing the piston in position 
to prevent the escape of steam from the 
radiator, and 

Figure 4 is a horizontal sectional view 
through the valve taken on the line 4-4 
of Fig. 1. 

In the specific embodiment of the inven 
tion shown on the drawings the reference 
character. A designates a casing or cylinder 
of the valve which is preferably formed with 
a body portion 1 having two co-axial internal 
bores 2 and 3 of different diameters which 
provide between them an annular shoulder 
or seat 4. A base 5 is fitted into the outer 
end of the bore 3 of the casing 1 to close 
the same, said base being provided with a 
laterally projecting screw threaded nipple 6 
for connecting the valve to a radiator or the like B. A passage 7 is provided through 
the nipple 6 and base 5 to permit the flow of 
air from the radiator into the bore 3 of the 
casing or cylinder. 
A piston 8 is slidably mounted in the bore 
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3 and carries a piston rod 9 slidably mount 
ed in an opening 10 in the end of the casing 
A opposite the base 5 and projecting out 
wardly from the said end of the casing. The 
inner end of the base 5 is preferably flat as 
shown, and the piston 8 is reciprocable be 
tween said end of the base and the shoulder 
4. The said piston is formed with a plu 
rality of circumferentially arranged trans 
verse openings 11 so positioned that when 
the piston is in engagement with the seat 4 
the said openings are closed by said seat. 
The piston rod 9 is provided with a plural 
ity of transverse openings, 12 which com 
municate with a longitudinal opening 13 
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which opens through the outer end of the 
rod into the atmosphere. The total capacity 
of the openings 11 is considerably smaller 
than the capacity of the passage 7 while 
the capacity of the passage 13 is consider 
ably less than the capacity of the chamber 
above the piston and greater than the capac 
ity of the openings 11. The outer end of 
the rod 9 has preferably threaded thereon a 
cap 14 for actilation of the rod and for orna 
mentation. 

In the operation of the valve with the 
same in position on a radiator with the cas 
ing A sibstantially vertical, and assuming 
the pressure in the radiator below that of 
the atmosphere, the piston 8 is seated on 
the inner end 50 of the base 5 so as to close the openings 11 and prevent communication 
between the chambers 2 and 3 and the pas 
sage 7. As the pressure in the radiator rises, 
for instance due to starting the heating sys 
tem, air is forced from the radiator through 
the passage 7 beneath the piston 8 by the in coming steam. The said air being of a higher 
pressure than atmospheric pressure above the 
piston raises the piston 8 from the seat 50 
and permits the air to escape from the radi 
ator through the openings 11 into the cham 
ber 2 and from there through the openings 
12 and passage 13 into the atmosphere. Dur 
ing the said operation of the valve the cham 
ber 2 above the piston is constantly filled 
with air passing from the radiator through 
the openings 11, the pressure of which is less 
than the pressure below the piston due to the 
restricted size of said openings 11 and the 
outlet provided by the passage 13 so that the 
piston 8 is caused to slowly and gradually 
rise. As the pressure in the radiator in 
creases due to a rise in pressure of the steam, 
the piston 8 continues to rise in the chamber 
3 against the resistance of the air above the 
piston, the speed and extent of movement of 
the piston being determined by the pressure 
in the radiator B. The relative sizes of the 
openings 11, the chambers 2 and 3 and the 
outlet passage 13 and the weight of the pis 
ton 8 are such that when the radiator be 
comes filled with steam the piston 8 is forced 
into engagement with the seat 4, thereby clos 
ing the openings 11 and preventing steam 
from escaping from the radiator into the 
chamber 2 and the atmosphere. The open 
ings 12 of the piston rod are preferably so 
positioned with relation to the piston 8 and 
the seat 4 that they enter the opening 10 be 
fore the piston 8 engages the seat 4 so that 
the air from the chamber 2 must then leak through the opening 10 around the piston 
rod into the opening 12, whereby movement 
of the piston is further retarded to ensure 
that all air in the radiator escapes into the 
atmosphere. With this construction it will 
be observed that the piston 8 moves toward 
the seat 4 gradually and in accordance with 

the variations in pressure in the radiator, 
and that all the air in the radiator regard 
less of the amount is permitted to escape 
without the escape of steam. 
When the pressure in the radiator falls be 

low atmospheric pressure, the air entering 
the chamber 2 through the passage 13 forces 
the piston 8 against the seat 50, thereby pre 
venting air from entering the radiator and 
permitting a partial vacuum to be produced 
in the heating system whereby the distribu 
tion of steam through the system on the next 
lise in pressure of the steam is greatly facili 
tated. V 

While I have shown and described a valve 
embodying certain details of construction 
which are the best now known to me, it will 
be understood that this is mainly for the 
purpose of illustrating the principles of the 
invention and that many modifications and 
changes can be made in the construction of 
the valve without departing from the spirit 
or scope of the invention. Therefore, I do 
not desire to be understood as limiting my 
self except as required by the following 
claims when construed in the light of the 
prior art. . . . . 

Having thuis described the 
what I claim is: 

1. A valve of the character described 
comprising a relatively slidable piston and 
cylinder, said cylinder having an inlet at 
one side of said piston and an outlet at 
the other side thereof, said piston being 
provided with a port communicating with 
said cylinder at opposite sides of said pis 
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ton and said cylinder being provided with 
a seat adapted to close said port upon en 
gagement of said piston with said seat, said 
port being of less capacity than said inlet 
and said outlet, and said outlet being of 
a capacity substantially smaller than that 
of said cylinder at the outlet side of said 
piston, whereby a difference in fluid pres 
Sure may be maintained at opposite sides 
of said piston to cause a gradual relativa 
movement of said piston and said cylinder 
in either direction in accordance with the 
greater pressure. 

2. A valve of the character described in 
cluding a casing provided with a chamber 
having an inlet and an outlet, a piston slid 
able in said chamber between said inlet and 
said outlet and formed with a port coin 
municating with both said inlet and said 
outlet and of a capacity smaller than said 
inlet and said outlet, said chamber being 
formed intermediate said piston and said 
outlet with a seat adapted to close said port 
in the piston upon engagement of said pis 
ton with said seat, and said outlet being 
of a capacity substantially smaller than that 
of said chamber at the outlet side of said piston, whereby a difference in fluid pres 
sure may be maintained at opposite sides 
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of said piston to cause the piston to gradual 
ly move in either direction in accordance 
with the greater pressure. 

3. A valve of the character described 
comprising a relatively slidable piston and 
cylindel', said cylinder having an inlet at 
One side of Said piston and an outlet at 
the other side thereof, said piston being pro 
vided with a port communicating with said 
cylinder at opposite sides of said piston and 
of less capacity than said inlet and said 
outlet, said outlet being of a capacity sub 
stantially smaller than that of said cylin 
der at the outlet side of said piston, where 
by a difference in fluid pressure may be 
maintained at opposite sides of said piston 
to cause a gradual relative movement of 
said piston and said cylinder in either di 
rection in accordance with the greater pres 
Sure, and means for closing said port when 
said cylinder and said piston reach a pre 
determined relative position. 

4. A valve of the character described 
comprising a relatively slidable piston and 
cylinder, said cylinder having an inlet at 
one side of said piston and an outlet at 
the other side thereof, said piston being pro 
vided with a port communicating with said 
cylinder at opposite sides of said piston and 
said cylinder being provided with seats one 
between said piston and said inlet and the 
other between said piston and said outlet, 
said seats being adapted to close said ports 
upon engagement of said piston with said 
seats, said port being of less capacity than 
said inlet and said outlet, and said outlet 
being of a capacity substantially smaller 
than that of said cylinder at the outlet side 
of said piston, whereby a difference in fluid 
pressure may be maintained at opposite 
sides of said piston to cause a gradual rela 
tive movement of said piston and said cylin 
der in either direction in accordance with 
the greater pressure. 

5. A valve of the character described 
comprising a casing provided with a cham 
ber having an inlet at one end and an open 
ing at the other end, a piston slidable in 
said chamber and formed with a piston rod 
slidable in said opening, said rod having a 
passage communicating with the atmos 
phere and with the side of said piston op 
posite said inlet to form an outlet, said 
piston being provided with a port communi 
cating with said chamber at both sides of 
said piston, and said chamber being formed 
with a seat adapted to be engaged by said 
piston to close said port. 

6. A valve of the character described 
comprising a casing provided with a cham 
ber having an inlet at one end and an open 
ing at the other end, a piston slidable in 
said chamber and formed with a piston rod 
slidable in said opening, said rod having 
a passage communicating with the atmos 

8 

phere and with the side of said piston op 
posite said inlet to form an outlet, said pis 
ton being provided with a port communicat 
ing with said chamber at both sides of said 
piston, and said chamber being formed with 
seats one at each side of said piston adapted 
to be engaged by said piston to close said 
port. 

7. A valve of the character described 
comprising a casing provided with a chann 
ber having an inlet at One end and an open 
ing at the other end, a piston slidable in 
said chamber and formed With a piston rol 
slidable in said opening, said rod having a 
passage communicating with the atmos 
phere and with the side of said piston op 
posite said inlet to form an outlet, said 
piston being provided with a port communi 
cating with said chamber at both sides of 
said piston, and said chamber being formed 
with seats one at each side of said piston 
adapted to be engaged by said piston to 
close said port, said outlet passage in said 
piston rod being so positioned relative to 
said piston and the one of said seats op 
posite said inlet that said passage is re 
stricted before engagement of said piston 
with said last-mentioned seat. 

8. A valve of the character described 
comprising a casing provided with a cham 
ber having an inlet at one end and an open 
ing at the other end, a piston slidable in 
said chamber and formed with a piston rod 
slidable in said opening, said rod having a 
transverse passage adapted to communicate 
with said chambers at the side of said pis 
ton opposite said inlet and also having a 
longitudinal passage communicating with 
said transverse passage and the atmosphere 
to form an outlet, said piston being pro 
vided with a port communicating with said 
chamber at both sides of said piston and 
said chamber being formed with seats one 
at each side of said piston to be engaged 
thereby, to close said port, said transverse 
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passage of the piston rod being so posi 
tioned relative to said piston and the One 
of said seats at the corresponding side of 
said piston that said passage enters said 
opening in the casing before said piston en 
gages said last-mentioned seat. 

9. A valve of the character described 
comprising a relatively slidable piston and 
cylinder, said cylinder having an inlet at 
one side of said piston and an outlet at 
the other side thereof, said piston being pro 
vided with a port communicating with said 
cylinder at opposite sides of said piston, 
means for closing said port, when said cylin 
der and said piston reach a predetermined 
relative position, and means for restricting 
said outlet before said piston and cylinder 
reach said predetermined relative position. 

JOHN E. SAMUELSON. 
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