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~ tual safeguard against the passage of steam
or water Lhroun'h the valve when_ the air is
~ vented or exhausted from the radiator; and
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To all whom it TaY COMCCTTL:

‘Beit known that I, FRED W. LEUTI—IESSER
a cltizen of the Umted States, residing at Chi-
cago, in the county of Cookand State of Illi-
nois, have invented a certain new and useful

Improvement in Air-Valves for Radiators, of

which the following is a specification.
The object of the invention is to construct
a simple, reliable, and efficient air-valve for

application to steam-radiators for venting the.

air from the radiator and furnishing an eﬁee-

the invention consists in the features of con-

struction and combinations of parts herem-.

~after described and claimed.
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In the drawings, Figure 1 is a sectional ele--
vation of the outer &nd inner walls or shells

of the valve with the float and the stem car-
ried thereby for closing the vent-opening in
the top of the outer wall or shell in elevation;
Fig. 2, a ceross-section on line 2 of Fig. 1; Fig.

3, a pla,n view of the guide and centevmﬂ'—rmﬂ'
with the float in seetion; and Fig. 4 a similar
view to Fig. 1, showing a modification in the
construction of the upper end of the outer

wall or shell, and showing also an adjustable
plug having thereln the vent opemnn* f01 the

passage of the air.

The base or cup A has an annulam eha,mber |

o A’, and extendmﬂ* out from one side of the
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wa;ll of the base'or cup is a neck ¢, having
an exterior screw-thread for attachment to
the radiator, and the neck has a passage o'

in comm umeatlon with the chamber A’ in the
The wall of the base or
cup extends above the plane of the neck or

construetion shown.

nipple a and forms an annular rim ¢?, having

10

an interior screw-thread, and e*{tendmn‘ up
from the bottom of the base or cup into the

“chamber thereof is an annular rim a®, form-

45

ing a shallow annular chamber open at the
The outer wall or shell, as shown, is

tOp
formed of alower portion B zmd an upper por-

tion B, integral with the lower portion and

- joined the'reto by & curve or bend b, which

furnishes a curved shoulder or face on the

- interior, as shown in Fig. 1, against which
go curved inner face the alr will strike and be | passage of the inner wall or shell.

1‘

deflected without stoppage or impediment

into the upper compartment or chamber and
by which inner curved face the water of con-

densation will be guided and turned to flow

into the lower compartment or chamber, and
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the interior of the wall or shell as a whole has

a lower compartment or well B* and an up-

‘pel compartment or chamber B? of a less di-

ameter than the lower compartment or well.

‘The upper end of the wall or shell in the con-
struction shown in Fig. 1 is inwardly turned

to form a wall &', standing at an angle, ap-
proximately, of forty-five degrees to the wall
or shell and having at the apex or center an

opening or passage b% which furnishes the

vent for the outlet of the air.,
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- An open-ended cylindrical wall or shell C
is located within the lower chamber or well -
of the outer wall or shell and is of a less di- =~

ameter exteriorly than the interior diameter
of the chamber or well, leaving a channelor .
- passage b* between the outer wall or shelland
‘the inner wall or shell, which passage or chan-

‘nel extends up nearly to the curved shoulder
or surface at the juncture of the upper and

lower portion of the outer wall or shell, leav-
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ing a mouth or opening between the upper

end of the inner wall or.shell and the face of
the curved shoulder, as shown in Fig. 1. The
lower end of the open wall or shell C has an
mwaldly inclined wall ¢ and a straight wall

8o

¢, forming a mouth C', which has a narrow
inlet and a spread outlet into the chamber or

passage C? of the Wall or shell, and the neck .
or straight wall ¢’ enters into the chamber

formed b} the rim a8, which furnishes a step
or support for holdmﬂ' the inner wall or cyl-

inder in a vertical relatwn parallel with the

outer wall or shell to maintain the uniform-
ity of width for the passage or channel b® be-
‘tween the two walls or shells, so that the wa-

90

ter of condensatmn entering the chamber A’
through the inlet ¢’ is free 130 rise in the pas- -

‘sage or channel 0° and flow over the upper S
95

end of the wall or shell C and enter the cham-

ber or passage C?of such wall or sheil, filling

the chamber or passage from the bottom up-
wardly to the limit allowed by the float lo-

cated and operating within the chamber or
The float
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ig formed of sheet metal or other suitable ma-
terial and, as shown, has a lower portion D
and an upper portion D', formed integral one
with the other, with a ecurved shoulder or rest
at the juncture of the two portions or divi-
sions. This float is left open at the bottom
and is closed at the upper end, the top, as
shown, beinground orsemispherical inshape,
so as to form an interior chamber or compart-
ment within the float, open at the bottom and
closed at the top. 'The body of the lower por-
tion D of the float is of a less exterior diam-

eter than the interior diameter of the cham-

ber or passage C?, so as to leave a space or
channel ¢* between the float and the inner
face of the wall or shell, as shown in Fig. 2,
into which space or channel the water of
condensation overflowing the top of the wall
or shell C is free to pass down, filling the
lower portion of the chamber or passage of
the outer wall or shell and entering into the
chamber or compartment of the float at the

Jower end to the limit formed by the natural

pressure of the atmosphere within the float.
The upper end of the float has fixed thereto

in the construction shown a head d’, extend-

ing up from the center of which is a stem d=,
which passes through the vent hole or open-
ing b?, furnishing a guide for the rise and fall
of the float at the upper end—for the rise of
the float to cause the head to contact or seat
acainst the face of the end of the outer wall
or shell around the opening or hole 6? and
close the hole or opening, preventing the pas-
sage of steam or water therethrough, and for
the fall of the float to withdraw the head from
its contact or seat, opening the outlet or pas-
sage b? for the escape of air from the interior
of the shell or casing. A metal ring or band
T is slipped onto the upper smaller portion of
the float to rest on the shoulder d and fuar-
nish a guide for positively centering the float

‘in entering it into the shell or casing, so that

the stem ¢? will readily enter the outlet or
passage b* without the requirement of any
special skill, thus facilitating the assembling
of the parts, and this ring, in order to permit
of the passage of air into the upper compart-

ment or chamber B° is provided with open-.
ings ¢ of the form shown or other suitable

form, which openings also permit steam to
enter the upper compartment or chamber
after the air is expelled. = --

The parts are assembled by inserting the
inner wall or casing at its lower end in the
opening therefor within the rim a° of the base
or cup, placing the float with 1ts lower por-
tion D into the wall or shell Cin the chamber

or passage C°of the wall or shell, slipping the

ring or band E onto the upper portion D’ of
the float, and then passing the outer wall or
shell over the inner wall or shell and the floa
and serew-threading its lower end into the
rim a?, completing the assembling of the
parts with the inner wall or shell in place to
leave the channel or passage 0° between it and

the outer wall or shell and with the float in |

oal.
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place to leave a channel or space ¢* between
it and the inner wall or shell and with the
cuide-stem d? passing through the hole or out-
let b®in the inwardly-inclined end wall of the
outer shell or casing. It will thus be seen
that the parts can be readily and quickly as-
sembled, such assembling requiring only the
placing of the different parts in proper rela-
tive position and entering the outer shell or
casing at its lower end into the serew-thread
therefor in the base or cup, and when assem-
bled the valve is ready for use.

‘In use the valve as a whole is attached or
connected with the radiator-outlet for air,
water, and steam by the screw-threaded neck
a, so that the interior of the valve isin com-
munication with the interior of the radiator
through the inlet ¢’ for the passage into the
interior of the valve of air, steam, and water.
The initial admission of steam to the radia-
tor forees the air contained therein out there-
from, and the discharged air is free to pass
into the chamber or compartment A of the
base or cup and thence up through the pas-
sage or channel b®into the upper chamber or
compartment of the onter wall or casing, from
which, with the float down, the air is vented
or exhausted through the outlet or hole {*
around the stem d? into the outside air. The
air will be forced out or discharged until the
steam following it enters the chamber or com-

partment of the cup or base and passes up

through the channel or passage b’ into the
upper chamber or compartment of the outer
wall or shell, and when this occurs the heat

of the steam will rarefy and expand the air

contained in the float at the upper portion
thereof, causing such air to act as a lifter and

Yaise the float for the head d' to contact and

seat around the hole or passage 0%, closing the
hole or passage tightly against the escape of
waterand steam. Thereduectionof thesteam-
pressure and a consequent reduction of heat
reduces the expansion of the air within the
float, allowing the float to fall, opening the
vent hole or passage 0% allowing outside air
to enter the valve for such air to pass back
into the radiator, as the discharge of the wa-

ter of condensation will leave the channel or

passage b° between the outer and inner wall
or shell clear when the water of condensation
is wholly withdrawn, and the entered air will
be again forced out with the admission of
steam and the action of the heat of the steam
on the float. It will thus be seen that the
operation of the valve is perfectly automatic
in educting or venting the air from the ra-
diator and that the water of condensation
and the steam act as a means for the educ-
tion of air when the float is down, the air
traveling in the-channel or passage between
the outer and inner walls or shells, and the
water of condensation which flows over the
top of the inner wall or shell into the cham-

ber or passage containing the lower portion

of the float forms a perfect seal against the
escape of air from the float and also furnishes

70

75

30

(2

95

100

105

115

120

125

130




IO

IS

20

30 ¢l

35

- 695,616

an abutment against Whlch the 1areﬁed or |

expanded airin the float acts to raisethe float.
The parts composing the valve are simple

in constructionand can bereadily and quickly

assembled for use, and in use the valve will
operate in a perfect and uniform manner for
the purpose intended.

A modified form of construction for the up ,
per end of the outer shell or wall is shown in

Fig. 4, in which a continuation or neck B?,
joined to the body of the outer portion I3’ of
the wall or shell by a curve b4, is employed.
The neck B*at its upper end, on the exterior,
has a screw-thread, and at _1ts lower end, cn
the interior, has a serew-.thread, and a cap I,
having a chamber f,with vent-openings there- |

from,(not shown,) is secrew-threaded onto the
~exterior of the neck. A plughavinga screw-
thread on its exterior is entered into the in-

terior serew-thread of  the neck, and its pro-

jecting inner end has a tapered or ineclined
face ¢', and through thisend is a central out-.
~let or hole ¢g* which opensinto a passage g

lonﬂ'ltudmally of the plug. The outlet or
hole ¢® receives the:stem d* on the float, so
that the head d" will contact or  seat- around

the outlet or hole at the apexend of the stem
-~ and close the outlet or hole.

le. The assembling
of the parts, so far as concerns the base or

with its tapered end. entered 1nt0 the neck

and properly adjusted for the contact or seat

of the head on the end of the float and .the

~entry of the vent-cap onto the neck. The
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operation is thesame as described for the con--

struction of Fig. 1; but by means of the ad-

justable vent- plug compensation is provided
for any wear between the valve-head and the-
- valve-seataround the outlet or vent-hole,and
- the adjustable plug also enables the space.

between the end of the head -and the end of

the plug to be adjusted to regulate and con- |

trol the venting or educting of the air.

A screen H can be loeated in the inlet ¢’ to.
operate as a check against a too-rapid cireu-
lation of the water 'of- condensation between
the radiator and the valve, - and this screen

also serves asa means formaintaining a more

‘uniform flow of the steam and water into’
and out of the valve, giving the float a more
moderate.and positive action in opening and
closing the outlet or vent- passage for the air
as the float falls and rises. -

~ What I regard as new, and desne tos secure

by Letters Patent, is—

6o

1. In an air- Valve for radlators the combl-r
nation of a base or cup having an interior
chamber and a neck with an -_inlet opening
into the interior chamber, an outer wall or
shell fixedly entered into the base or cup and

having initstop orupperend an inlet or vent

passage, an inner wall or.shell seated at its.

lower end in the base orcup and closed atits-

lower end against communication with- the

|

p, the outer wall or shell, the innner wall
or shell, and the flocat is thesame.asdescribed.
for the construction of Fig. 1, with the addi-.
‘tion for final assembling of - havmn' the plug:

chamber of the base or eup and ha,vmcr a
body of a less diameter than the interior dl-
ameter of the outer wall or shell leaving a

channel.or passage between ths two walls or

shells, a float loosely entered into the inner

wall or shell and having a body of less diam-

| eter than the diameter of the inner wall or
shell leaving a channel or space between the

float and the inner wall or shell, and a head
carried by the float at the upper end for

closing and opening the outlet or vent-pas-
sage with the fall and rise of the ﬂoa,t sub-

stantl ally as desecribed.

2. In an air-valve for 1ad1ators, the combi-
nation of a base or cup having an interior
chamber and a neck with -an mIet opening
into the interior chamber, a rim on the upper

face of the base or cup alound the Interior
chamberand havingan mterlor serew-thread,

a rim on the bottom of the base or cup ex-

tending into ‘the chamber and having. a

smooth interior face, a eylindrical outer wall -

or shell having the lower portion of its body

of greater dlameter than the upper portion
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and having in its top an.outlet or vent-pas-

sage and screw-threaded atits lower end into
the outer rim of the base or cup, aninner wall.

or shell open at both ends and having itslower

| end contracted .and seated in.the inner.rim
of the base or ecup and closed at itslower end

against communication with the chamber.of

_the base or cup and of a less diameter than
the interior diameter of the outer wall or
shell leaving a channel or passage between

the two. wa,lls or shells, a float having-an
open. lower end and loosely entered into. the
inner wall or shell and having a body of

less diameter than the dlameter of the inner
wall or shell leaving a channel or space be-
tween the float: and. the inner wall or-shell,
and a head carried by the float at-its upper

end for closingand opening the outlet or.-vent-

passage with the fall and rise of the ﬂoat sub- '

Sta,ntlally as described.
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3. In an air-valve for radlators, the combl-- o
nation of.a base or cup having an 1nter10r |

chamber and a neck ‘with an 1nlet opening

into the interior chamber, a rim on the up-
per face of the base or cup around the.inte-

rior chambel and having an interior screw-

thread, a rim on the bottom of the base or

5

cup extendmg into the chamber and. having

a smooth interior face, a cylindrical outer
wall or shell having the lower portion of its

120

body of.a greater diamete_r ‘than the upper
portion with a curve at the juncture of the. -

upper and lower portions.and having in ‘its

top: an outlet or vent-passage and screw-

threaded at its lower end into the outer rim

of the base or cup, an inner wall or shell

open at both ends and having its lower end

confracted and seated in the inner rim of the.

base or cup and closed against communieca-.

130

tion with the chamber of the base or cupand

of a length approximately the same as.the -

length of_ the-lower portion of the outer wall

or. shell and of a less dmmetm than the. in-
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terior diameter of the ouber wall or shell

leaving a channel or passage between the two

walls or shells and an opening at the upper
end of the inner wall or shell, a float having
an open lower end and loosely entered into

the inner wall or shell, having a body of a

less diameter than the diameter of the inte-
rior wall or shell leaving a channel or space
between the float and the inner wall or shell
in communication with the channel or pas-
sage around the inner wall or shell at the
opening around the top, and a head carried
by the float at.its upper end for closing and
opening the outlet or vent-passage with the
fall and rise of the float, substantially as de-
scribed.

4. In an air-valve for radiators, the combi-
nation of a base or cup having an interior
chamber and a neck with an inlet opening
into the interior chamber, a rim on the upper
face of the base or cup around the interior
chamberandhavingan interiorscrew-thread,
a rim on the bottom of the base or cup ex-
tending into the chamber and having a
snmooth interior face, a eylindrical outer wall
or shell having the lower portion of its body
of a greater diameter than the upper portion
with a curve at the junefure of the upper
and lower portions and having in its top an
outlet or vent-passage and screw-threaded at
its lower end into the outer rim of the base or
cup, an inner wall or shell open at both ends

|
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and having its lower end contracted and
seated in the inner rim of the base or cup
and of a length approximately the same as
the length of the lower portion of the outer
wall or shell and of a less diameter than the
interior diameter of the outer wall or shell
leaving a channel or passage between the
two walls or shells and an opening at the up-
per end of the inner wall or shell, a float hav-
ing an open lower end and loosely entered
into theinner waill or shell and having a body
with a lower portion of greater diameter than
the upper portion with the lower portion of a

less diameter than the interior diameter of

the inner wall or shell leaving a channel or

| space between the float and the inner wall or

shell having communication with the channel
or passage around the inner wall or shell
through the opening at the top, a head car-
ried by the float at its upper end for closing
and opening the outlet or vent-passage with
the fall and rise of the float, a guide ring or
band entered onto the upper portion of the
body of the float for centering the float, and
a screen located in the inlet and controlling
the flow into and out of the valve from the
radiator, substantially as described.

FRED W. LIEUTHESSER.

Witnesses: .
OsCAR W. BOND,
SAMUEL W. BANNING.
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