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VALVE MECHANISM FOR DISCHARGING AIR AND WATER OF CONDENSATION FROM
| | STEAM-HEATING SYSTEMS | | -

951,751, | Specification of Letters Patent. Patented May. 8, 1910.
- | ‘Application filed March 12, 1906. Serial No. 305,857,

1o all whom it may concern: - vice 1n the act of discharging water trom the
Beit known that I, Byrox E. Vax Av KEN, | float chamber, the float being slightly raised.
a citizen of the United States, and a resident In said drawings, A designates the valve
of the city of Chicago, in the county of Cook mechanism, as a whole. Tt consists of a vers
5 and State of Ilinois, have invented certain tically elongated, chambered casting A! in g
hew and useful Improvements in Valve which is formed a float champber A2 Said
- Mechanisin for Discharging Air and Water Hoat chamber contains a vertically elon-
of Condensation from Steam-Heating Sys- gated, hollow float B, preferably made of
tewss; and 1 do hereby declare that the fol- | thin sheet metal. The upper wall of the
dowing is a full, clear, and exact description | chamber comprises, as herein shown, a re- gs
thereot, reference being had to the accom. movable cap or closure g, which permits the
panyig drawings, and to the letters of ref- ready insertion and removal of the iloat.
erenice marked thereon, which form a part of | The casing or shell is provided near its bot.
thls specification. - o tom with a laterally directed inlet branch
15 This invention relates to improvements in | A% and at its bottom with a vertically di- 7¢
valve mechanisms, in the nature of a foat rected, hiquid discharge branch A* the lat-
controlled steam trap, for discharging, by ! ter adapted for communication with a con.
differential pressure, air and water of coyp. densation water returp pipe through which
densation from steam heating sysiems or | water of condensation is discharged from
20 from other inclosures or devices in wiich | the float chamber. The said hiquid dis- 75
- sleam condenses, = - . charge pipe operates under 5. pressure con-
My improved valve mechanism, when ap- siderably less than the normal pressure of
plied to steam heating systems, 1s located be- | the radiating units of tha heating systen.
- tween the return side of a heating unit or | The said inlet brancl is adapted for con- = .
20 radiator of the system and the condensation | nection with a radiator. or other condensing 80

L

~ Water return pipe, which latter operates | device, through a short pipe C removably
under a pressure less than that of the radiat- | conunected with the branch A% The conduit
mg or heating unit. = formed by said pipe C and the branch A
- Among the objects of my invention is to communicates with the float chamber
- 30- produce a valve mechanism of this character through a seal at the inner end of the branch, 85
which may be attached to a radiator of ordi. arranged to be sealed by the accumulation
nary depth of leg or base, and so constructed | of water of condensation, and the air space
as not to extend below the general level of | in the upper part of the float chamber is
- the radiator base; to sim hify and cheapen adapted for open communication with the
°5 -the cost of construction of such valve mech- | iquid discharge passage of the device, pref- 90
anism;: to reduce the cost of maintenaliice erably through a restricted openmg, 1n 2
thereot, and to improve and render certain manner heremafter to be described, thereby
1ts operation. - establishing and maintaining a differential
“The mvention consists in the inatters pressure on opposite sides of the. seal where-
40 lierein set forth and more particularly point- | by a portion of the accumulated water is 95
ed out in the appeided claims, intermittently cischarged into said float
As shown in the drawings,—Figure 1 is | chamber. Tie float chamber A is provided
avertical section of a valve mechanism made | with a discharge passage D through which -
1 accordance with my mvention. Iig. 2 ig water, which collects in the float chamber,
A detail section, taken on line 2—2 of Fig. 1. | is itermittently discharged from the float 100
I1g. 3 is an enlarged, fragmentary detail | chamber to the discharge passage A* and
section of the upper part of the valve mech- | thence to the condensation water pipe adapt-
anisnm. Fig, 4 15 a section, taken on the in- ed for communication therewith. The said
direct line 4—4 of I1g. 1, with parts re- | opening D is herein shown as formed ip 1
°0 moved. Fig. 5 is a horizontal section, taken | vertical short tube o nipple D! that extends 105
on lme 5—3j of Fig. 3. I1g. 6 1s a horizontal | upwardly mto the float chamber and is ex.
section, taken on line ¢—6 of IFig. 1 Fig. 7 teriorly screw-threaded at its lower end to
Hlustrates a modification of the means. for | engage a screw-thread opening in the lower
i'ii;s‘clmrg'l_lg air.  Fig. 8.is a vertical section " wall of said float chamber. The discharge
92 of the valve mechanism, illustrating the de- | opening D of the float chamber is governed 110
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L msertlon of the float in the chamber.

plug’ fixed rlgidly to and depending from
the lower end of the float B and formed at

its lower end to close the discharge passage
. D. The upper end of the tube or nipple D,
in which is formed the discharge passage D 7

is provided with an upwardl

and _out-
wardly flaring recess d, and the lower end

“of the valve l 1s cerrespondmgly ta,pere% 11;0 |
e

“water level in the pipe

engage the flaring wall of said recess

presence of said flaring or conical recess 1s
- advantageous, inasmuch as it guides the
valve to its seat at the time the float 1s 1n-
serted into the chamber and facilitates the

The

~ float .is provided at its upper end with a
- gulde-stem F which enters a suitable guide

.
the float chamber, whereby the float is guided

in a boss o formed on the upper

opening
the removable cap or closure a of

wall o

111 1ts, vertical movements.

~ tures of the present invention, the discharge
passage of the device communicates with the
~air space in the upper part of the float cham-
ber through suitable ports in the hollow float

-

30

~ made hollow to provide a passage. f
cominunicates at its upper end with the ﬂeat'.
ehember and at its lower end with the. inte- -
‘rior of the hollow float; and the valve K 1s
‘made hollow to. prowde a passage ¢ which

In accordance with one of l;lie pr1ne1pal fea-

B. -For this purpose, the stem F 1s shown as
‘which

. communicates at its upper end with the in-

30
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that when the float B is raised,

terior of the hollow float through an opening |
b in the bottom wall thereof and communi--
| cates at its lower end with the outlet passage
. D of the float chamber. i
~ through the float is restricted at one point.
As herein shown, the passage f 1s formed |
with a restricted portion or
constitutes a contracted vein that limits the
passage of air “or air and vapor there—_.
“through. _
It Wlll be observed by reference to the

ort

drawings that the cross-sectional area. of the
said restricted opening .or contracted vein f*
is, relatively, very considerably less than the

area of the discharge opening & whereby,
wheén the valve is seated and the interior of |
the float is in communication with the ex-
haust device through said opening b, there
‘will exist-a difference of pressurg on. oppe-'-_
- site sides of the float wall.
‘there will be less pressure in the interior ef-,
‘the float B than in the interior of the sur-
There may, for |

That is to say,

rounding float chamber A2,
example, be atmespheric pressure in the float

chamber and several inches of vacuum with- :f
Tt will thus be manifest
(see Fig. 8),

in the hollow float.

and the opening b sealed by the temporary

inrush of ‘water of condensation, the air-will |
~ continue to flow into the ﬂoat thrbugh the re-'

etncted openmg fro

The air passage.

7+ which.

{

by 2, Va,lve E eentrelled by the ﬂoat B. As
herein shown, said valve consists of a short

.951 *751 .

The seal in the condmt through which
water of .condensation is. dlsclmrged from .

the rad1a,t01 into the float chamber 1s shown

as formed by -a lip or weir A? lecated Just

inside the inlet branch A®* and dipping into
“a pocket A® formed in the shell at the mnner

end of said branch, the lower edge of said

weir being shown as located below the floor

70

or bottom of the pipe C, or the radiator con- -

‘nected therewith. The loeatmn of the lower

edge of said lip or flange determines the

radiator adapted for communication there-
with. Said seal may, however, be otherwise

'-produeed In the present conetruetlen the

pocket A% communicates with the float chan-

ber above the line.of flotation of the float
through a vertical passage A" located at one
side of the float chamber, said passage dis-
ehm*gmg at its upper end into the float
chamber near the npper end of the latter.

The said passage A7 and pocket A® consti-

e accumulatwn of the water of
condensation in said conduit, Whexeby the
superior Freesure 1n the heatmg system
serves to force a portion .of the water accu-

"‘mulatmg in said conduit into the float cham-

pe C and the base of the

75

80

85

tute, therefore, together with the pipe C and
“branch A3 a 'conduit designed to: provide

_.eommumcatmn between the heating system
and the float chamber, and in which is lo-
cated a liquid seal tha,t is arranged to be
“sealed by t C]h

90

ber ‘and to discharge the air from said heat- |

ing system with a minimum loss of steam.
The illustrated: construction  for estab
l1sh1ng communication betwéen the upper

end of said hollow stem F- and the upper
part of the float chamber, is made as fol-

an aperture in the boss @ into, and commus-

engagement with the boss at.

of the float chamberthrough an annular pas-

sage ¢?' formed between the loosely ﬁt‘tlnﬁ:’

stem F and the wall of the aperture throug
Wthh it extends. The u
stem 1s provided with notches & adapted to

be engaged with a screw.driver or. like im-.

plement to turn.the stem out of its screw-

entirely closed when ‘the float is raised to

such height to engage the end thereof with
_,the upper wall of the closing cap.G. |
' rovided for d1seharg1ng the
pocket A%

“Means are
water of con eneatmn from the"

100

lows: The said stem’ extends loosely through .. -
105
cates with, a chamber ¢ formed in a hollow- -
cap G that fits.over and has screw- threaded', .-
‘The said -
‘chamber ¢ communicates with the upFer end

110

pper end of said *'

115.

threaded . engagement -with the float. Said
“notches also prevent the air passage being

120

and. vertical passage A’ when desu'ed con-

sisting, as herein shown; of a port or open--
‘ing @*affording commumcatmn between the
_pocket and the discharge branch A%, said

125

ort being normally closed by a conical valve
, the stem H* of which extends across the

l dlscha.rge passage of the dev1ce and laterally

130'_ .
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~vaive E at this point will produce the same

290

- closecl.
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~the top of said passage,

GO

951,761 - L

outwardly through a branch AS and has
screw-threaded engagement therewith. A
stuffing box A° prevents the leakage of va-
por,air,and water around said stem. A leak-
age passage 1s provided at the lower end of the
float chamber to permit the escape of water
therefrom at tiines when the valve is out of
service. As herein shown, the leakage pas-

sage 18 provided at the outlet valve for the |

chamber by forming a groove (Iig. 2) in
the conical face of the valve seat. Ob-

viously, the forming of such groove in the

liesu}.t. ) ' e N
In the operation of the valve mechanisin,

the upper part of the float chamber is in

open commuiication with the discharge pas-
sage thereof through the hollow float at
tmes when the valve governing the dis-
charge of water from the float chamber is

the heating system accumulates in the con-

duit leading to the float chamber and said

conduit is sealed by the accumulation of said
water of condensation therein, thereby oper-

atmg, in connection with the lower pressure
of the discharge side of the valve mechan-

s, to Increase the differential pressure on

the opposite sides of said seal. The superior .

pressure on the radiator side of the seal op-

‘erates perlodically to force the accumulated

water of condensation into the float chamber
until a suflicient quantity of water has been

~deposited in said chamber to raise the float

snd* the outlet valve E, whereupon water
escapes trom said float chamber through the
discharge passage thereof until the body of

water 1 said chamber is lIowered below the

line of fiotation of the Hoat. Thereupon
the float is lowered by gravity and the valve
i 1s seated to cut off the escape of water
from the iloat chamber. During the period
of ncenmulation of water
ber, air and vapor tinding their way into the
tpper part of said chamber are éonducted

therefrom through the hollow float and the
Ports or passages thereof, and the differen-

tial pressures on the opposite sides of the
seal, caused by the combined action of the
seal and the lower pressure into which the
| vapor is discharged, cause the wa-

At . yed, |
ter to be gradually forced into the float
chamber until it accumulates therein 1n-suffi-
cient quantity to raise the float and valve

and permit the escape of a portion -of the

water from said float chamber, as described.
In ‘the normal operation of the form of the

Valve meehanism herein shown, wherein the

water of condensation is directed into the
top of the float chamber thron gh the ver-
tical passage A7, the water finds its level -at
. _ as shown in Fig, 1,
and overflows into the float chamber, due
to the superior pressure on the radiator side
ot the seal, assisted also by the disturbance

The water of condensation from

m the float cham-

of the

‘water, as shown in Fig. 1.

alternately sealed or closed

Fig. 1)

through
pressure in the float chamber outside the

T U ey Wy umam e am

f

8

of the column of water in said passage A7,
due to the momentary breaking of the seal
and the passage of slugs of air and small
quantities of steam beneath the weir A5 and
upwardly through said water column. The
agitation of the water in said passage A",

caused by the rising of air and steam there.
-through in the manner stated, has the effect

of spilling water over the upper edge of

the mner wall of said passage in greater or

less quantities, depending upon the violence
of the disturbance of said water by the pas-
sage of the air and steam therethrough, ag
described. So long as the normal operation
apparatus continues, therefore, the
passage A will be substantially filled with
During the tine
the float is raised and the valve is open to
permit the escape of water from the float
chamber, the lower end of the hollow valve
is cut. out of communication with the liquid
discharge pipe, so that
escape of air through the hollow float is cut
off. When the valve is seated the esca pe of
water from the float chamber is cut off. Tt

will. thus be seen that the action of the

mechanism is ihtermittent to alternately dis-
charge air and water therefrom. That 1s to
say, the air 1s continuously drawn from the

float chamber into the interior of the hollow.

float through the restricted opening ' but
1s intermittently discharged from the holiow
fioat through the opening b, the latter being
(see Fig. 8) by
water and opened to the discharge D, (see
_ while the contracted passage or vein
/* 1s.always open. '

at this time the

70
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By reason of the fact that the interior of -

the hollow float
the discharge passage of the valve mechun-
1sm when the float is down (see IF1g. 1), and

the water discharge valve is closed. and is
cut off from said passage when the float i

rased (see Fig. 8), and the valve is open,
the pressure in said float is subject to con-
siderable variation during a given cycle of

1s subject to the pressure of

105

116

the operation of the valve mechanism. That

15 to say, when the valve is closed, by reason

of the restricted size of the opening f* the

Interior pressure of the float is less than that
ot the float chamber, so that, when the float
1s raised and
the hollow valve E, the superion
Hoat forces the air into the space of lower
pressure within the float, therehy decreasing
the differential preéssure on the opposite sides
of the wall of the float. When tic float

‘drops and the valve E again seats, the pres-
sure will be again decreased to correspond

with the outlet side of the valve mechanism,
thereby increasing the differentia] pressures

on the opposite ::gide,s of the wall of the hol.
_ It wil thus be seen that air or
 1r and vapor is constantly passing from the

low float.

115

‘the passage of air cut off -

120

125

130



ﬂoat chamber to the 111ter10r of the ﬂoat and

. that it is 1nterm1tte11t1y discharged from the

float at times when the valve E is seated

. The extension of the stem F into the eham-

10

15

20

‘ber formed in the removable cap, as .de-
seribed, or other constructmn exposin

" end of the stem when the cap is remove%
. fords ready access. to. the passage or pert

the

thereof to clear the same of any obstruction

be convenierntly cleared by inserting there-

~through a wire or like implement without

removal of the float or stem from place.’
.. The provision of .a passage at the lower
end: of the hollow float is of considerable.
part of the |
7 passage for the escape of air from the float | g
. ‘inasmuch ‘as this construction -
avolds the disadvantage of the leakage of
water into the hollow float, such as oceurs |
in constructions wherem the hollow_ float:is

advantage, aside from formm

cham

without such outlet. - In the present con-
struction, water leakm into the hollow float

1s drawn off as rapidly as it accumulates

25

therein, whereas in a constructmn ‘wherein
the float has no such opening, the leakage of
 water thereis.to acts to vary the ‘weight. of

“the float, with the result 0 Varymg s ac—i

“tion.
30

In I‘J

. passage may be varied or regulated In this

35
o
. 45

00

~air or vapor will

. 60

65

construction, the stem F?, corresponding to.

the stem F shown in the other figures, 1s

provided with a screw-threaded plug I which:
enters the sanie and has screw-threaded en- |
gagement therewith. In -this instance, the;
- communication between the interior of the
_ ‘provided .

- through the medium of radial ‘ports 7 73.|
- leadmg through the walls of the stem below |

stem and the float chamber is

the screw-threaded plug L. ‘Said plug has a

_conical end ¢ that opposes a comcal surface-

f* in'the stem F below said ports.

mov-

ing said plug upwardly or: downwargly the.
- --capamty of the passage may be varled as 15
~ obvious. - .
It will be noted that by reason of the re-
stricted opening leading from the float cham--
~ ber to the interior of the float and by reason
- of the larger opening leading from the in-

terior of the float to the liquid'.discharge

passage, water Wlll more freely pass through
the lower opening from the float chamber:
~into the float when the float is‘raised than |
_ ass from the float cham-
ber into the float through the upper restrict-
ed opening. The construction is such that
° thé upper opening: leading from' the float.
- chamber into the float is so restrlcted as com-.
~ pared to the lower opening that water will.
- more freely pass through the lower opening:|.
than will the air or vag)r through the upper |

openmg It follows

af-

71 have shown a constructlon in:
- the air passage leading to the upper end of.
- the hollow float whereby the capacity of the.

lished in “the

951,751 :

Ialsed 1t is lig ht but When the water ﬂows

more certain of operation because the buoy-

-ancy of the water is assisted by the light-
“ness of the float and the weight of the water .-

within. the lower end. of the float assists in

I claim as my invention:—

into the 10wer end of the float. the float be- -
comes . heavy.. .The float is thus rendered .

70

returning the float so as to close the d1s—-'
charge opening from the float ehambel A
that may lodge therein. Such passage may-| - S
'1.. Valve mechanism for . dlschargmg air. +-

and water of condensation from steam heat- | )

| Ing systems. by differential - pressure :.com-

prising a float chamber, a liquid- discharge .

- passage communicating therewith, a conduit
adapted to provide comnmmcatlon between @
‘radiator.and said float -chamber, a liquid

seal arranged to be sealed by the aceumula-:-,
tion of water .of condensation in said con-
35
sure on opposite sides. of said liquid seal =~
whereby a portion of the accumulated water
‘of condensation is . forced .into said float .
“chamber, a hollow float for governing said
| dlscharge passage, said float being provided
with a restricted air inlet ogemn

duit thereby increasing the differential pres-

a8 comparatwely unrestricted outlet opening

‘affording ‘communication, through the hol-
| low float,  between, the ﬂoat chamber and -a
zone of lower pressure, whereby .a partial

80

90
cand with =

vacuum is established i in ‘the. float when,said: -

liquid dlscharge passage is closed and where-'

by water is forced into the. float when the

latter 1s ra1sed and said 11qu1d dlseharge as-

-sage 1s'in open commumcatlen with the loat
'.'chamber ER T

2. Valve -IIL}.BChaIHSIII fer dlschargm
and water of condensation from steam

6100

air
eat--;_j_ -
ing - systems by differential pressure com-
‘prising a: float .chamber, a liquid ‘discharge

105

ﬁassage communicating therew1th a hollow -

oat ‘having a valve for governin

sald
| liquid discharge passage, a canduit adapted’
to provide: communication between a: radi-
“ator and"said float chamber, a liquid -seal
‘arranged .to be sealed- by the accumulation . :
| of ‘water of- condensatlon in sdid. conduit
| thereby increasing - the: differential pressure

on opposite sides of said liquid seal whereby

a portion of the accumulated water of con-

115

densation -is forced .into said float chamber, '

the said float bemg prowded with. a restrlct-'
‘ed ‘air inlet opening and ‘with a compara-
tively unrestricted outlet opening affording - -
communication, through the hollow float, be-
-tween the float:chamber and a zone of lower] o
| Fressure whereby 'a partial vacuum is estab- .
oat when -said liquid dis--

120.

charge : passage. is. closed and. whereby. water

|.is forced into -the float when the latter is

en the ﬂoat

c.ham er,

eommumcatlon w1t
3. Valve mechamsm for dlschargm

128
‘raised and said hqmd discharge passage is::
‘In’ o

m.- o
at when the ﬂoat is |, and Water of condensa.tmn from Bteam eot- 1.80E




951,751

1ng systems by differential pressure coin-

10

15

20

25

=2
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o
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40

15
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heating systems by differential |
prising a shell formed with g float chamber,

float, said
comparatively unrestricted outlet opening

low tloat and a zone of lower

prising a float chamber, a liquid discharge
passage communicating
adapted to provide communication between
2 radiator and said float chamber, a liquid
seal arranged to be sealed by the acenmula-
tion of water of condensation in said con-
uit thereby Increasing the aifferontial pres-
sure on opposite sides of said seql whereby
a portion of the accumulated water of con-
densation is forced _
a2 hollow float in said float chamber provided
with a valve for controlling said liquid dis-
charge passage, said float being provided
with an air passage extending through the
float and valve
hquid discharge passage,
sald alr passage being a restricted inlet
opening and the lower part being a compara-
tively unrestricted outlet opening through
the valve whereby a partial vacuum 1s estab-
lished in the float when the valve 1S seated
and whereby water is forced
from

alsed from its seat. | |
4. Valve mechanism for’ discharging A1r |
and  water of condensation from steam

1 liquid “discharge passage communicating

~with said float chamber, a hollow float in said

chamber, a valve

¢ carried by the float which
governs the liquid

discharge passage, a con-

~dutt adapted to provide comniunication be-
tween a radiator

and said float chamber, a
liguid seal arranged to be sealed by the ac-
ctimulation of watey of ‘condensation in said
condut thereby
pressure on oppesite sides of said hquid
seal whereby a portion of the. accumulated
water of condensation is forced iuto said
float-chamber, a hollow guide stem extending
upwardly from s:did float '
Ing engagement with said
Ing a restricted opening f
are from

shell and provid-
or the passage of
the float chamber to the hollow
float being provided also with a
affording communication between the hol-
pressure than
that of the float chamber whereby a partial
vacuum 1s established in the float when the
valve ecarried thereby . is seated and water
15 forced into the float from the fleat cham-
ber when said valve is raised.

5. Valve mechanism for
and water of condensation from steamm heat-
Ing systems by differential pressure com-
prising a shell, a float chambep therein, a
concuit adapted to provide communication

“between a radiator and said float chamber,

»

3

a liquid seal arranged to
accumulation of water of |
sald conduit thereby mcereasing the differen-

therewith, a conduit

into said Boat chamber,

| > thr 1€ 1 float chamber,
and discharging into said
the upper part of

alr
into the float
the float chamber when the valve is

pressure com- |.ing . systems by

mereasing the differential

and haVII]g g1;11d~f.

~discharged from the hollow

by the water

vided with liquid inlet

discharging air

1ts upper end with a restricted
‘through. which air is
be sealed by the | float chamber to the.interior of the hollow

condensation in

seal whereby a portion of the accumulated
water of condensation is forced into.said
float chamber, a liquid discharge passage
communicating with the float chamber, a
adapted to govern said dis-
charge passage and provided with an air
passage extending throngh the float and
discharging into said liquid discharge pas-
sage, the upper part of said air cdischarge

passage being a restricted inlet opening and-

the lower part bemg a compa atively un-
restricted outlet opening affording com-

munication between the hollow float and a

zone of lower pressure than that of the
‘whereby a partial vacuum 1S
established in the float when the lignid dis-
charge passage is closed against communi-
cation with the float chamber. and. whereby

water'1s forced into the float from the float

chamber when the float is ralsed, and means
for partially closing the upper part of the
discharge passage, whereby the flow of
air from the float chamber mto the.hollow
float becomes more

18- raised.

6. Valve mechanism for discharging air
and water of condensation from steam heat-
differential pressure con-

o

restricted when the float

70

75

20

950

prismng a float chamber, a conduit adapted

to provide communication between 2 radi-
ator and said float chamber, a liquid seal

auranged to be sealed by the accumulation

- of water of condensation in said conduit

thereby increasing the differential pressure
on opposite sides of said liquid seal whereby
A portion of the accumulated water of con-
densation 1s forced. into.said float. chamber,
a’ hquid discharge passage communicating
with the  float chamber;, a hollow float, a
velve carried by said float fop governing

sald discharge passage, said float being pro-

vided at its upper end ‘with a restricted

opening through which air is discharged

from the float chamber to the interior hol-
low float and being provided «t its lower
end with an opening through which air is
float, through
sald valve, to the liquid discharge opening
the lower opening of the float being sealed

In the float chamber when the
Hoat is raised. . . :

7. A valve mechanism for the purpose de-
seribed, comprising a float chamber pro-
and discharge pas-
sages, the latter operating under a pressure
less than that of the former, a hollow float
In said chamber, a valve closure attached to
sald float for controlling the liquid dis-
charge passage, said float being provided at
opening
discharged from the

_ . _ 1ts lower end
with an opening through. which air is dis-

float and being. provided -at

tial pressure on opposite sides of said liquid | charged from the hollow float to the liquid

95

100

110

115
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10
~ between_ s radiator and said float chamber,

- gassa e

discharge opening, the lower. opening of |
“the float being sealed by.the water, in the |
float chamber when the float is ratsed. . |
‘8. Valve mechanism for discharging air
'and water of condensation from steam
pressure, com-, |1ng -thé dLi essure on .
a liquid discharge’| s1des of:said seal whereby a portion of the

| acéumulated water of condensation is forced

“into said float chamber, a hollow float in

- cont eat-
ing systems by differential
prising a float chamber,

a conduit adapted to provide communication

~a liquid seal arranged to be sealed by the ac-

~ conduit, thereby.increasing the differential
pressure on.opposite sides of sald liquid seal, .

15

cumulation of water of condensation 1n said

~ whereby-a portion of the accumulated water

20

- said liquid discharge passage, the upper part.
- of said passage being a-restricted opening,.
" and the lower part of said passage being |
 adapted to be sealed by, water in the float
- 25

| - gir
and water of condensation from steam %eat- |

30 ing systems by differential pressure com-
g syst p _

- 3b

45

- prising a ] :
- conduit adapted. to provide. communication

 of condensation is forced into said float
. chamber, said float: being provided with a.

continuous air Eassage extending as an en-
tirety through the float and discharging mto

-
1

chamber when the float is raised to release

the water from said -float chamber. to said
liquid discharge passage. . . - = .
9. Valve mechanism for dischargi

-

shell, a float chamber therein, a

~ between a radiator and said float chamber,

- a liquid seal arranged.to be sealed by theac-
cumulation of watér of condensation in said-
7 conduit thereby increasing the differential |
‘pressure on opposite sides of said liquid seal |
- whereby a portion of the accumulated water |
- 4-0.-.,_,0f_ ‘condensation is forced. into -said float

chan}bér, a .liflllid '-_diSCh_ arge . pass@ge' com-
municating -with said float chamber, a hol-

- low float provided with a valve for con--
- trolling said .liquid " discharge passage, a
stem extending upwardly from said float
and provided with a restricted opening for |
the passage of .air from the float chamber

R to the hollow float, said stem having l%uic;ling
t

engagement with the top wall of

QI' end ofsald i_StGm, _said ﬂcra,t bemg pro-

up
let-opening through the valve carried by the

 float to afford communication between the

60

A4

hollow float and a zone of lower: pressure

prising: a float chamber, a .conduit adapted

to  provide communication between -a radi- |

¢ommunicating therewith, a hollow |
oat for. governing said discharge passage, | 1NLG SO LS )er, -3 __ _
‘ | said float chamber provided with a valve
closure - for controlling said -discharge pas--
sage and provided: also with an upper re- .
stricted air and vapor opening and a larger
“whereby water will more
_ the lower opening from,
| the "float chamber. into the float when the
float is raised than the air-or.vapor will pass
from the float - chamber into the. float - -
‘through the said restricted opening.- = =
~.-11. Valve mechanism for- discharging air
~and }wa,te'r-df-condeﬁsatio'n from steam heat-
differential pressure compris-
adapted to

DL Wit e 1 e float
~ chamber, a cap having detachable engage-

50 ment with: said top wall .and inclosing the

vided with a comparatively unrestricted out-

eat--

t lower - opening

than that of the float chamber, whereby a |
partial vacuum is established 1n- the float.
when the valve is seated and water 1s forced |
" into the float from the float chamber when |
‘the valve is raised from its'seat.. .. .. - .
- .10. Valve mechanism for discharging

‘and water of condensation from steam %
" ing systems by differential pressure, com-

ing a float chamber, a conduit
provide communication between a radiator
90
‘ranged to be sealed by :the accumulation of
| water of condensation in the conduit thereby
increasing ‘the differential pressure on oppa-
site sides of -said liquid seal whereby a por-
| tion.of the accumulated water of condensa-
tion is forced ‘into said float chamber, &
| Hguid - discharge passage communicating -
| 'with the float chamber, a hollow float for.
said float
_ whereby .
air may be forced continuously from the .
float chamber to the interior of the float and -

'

I

951,‘7;_1_'

charge passage communicating with said

ator and said float chamber; a liquid' dis-

float chamber, a liquid seal arranged to be -

sealed by the accumulation of water of con-
densation in said conduit, thereby increas-
‘ing -the differential pressure on opposite

- L

freely pass through

ing systems by

and said. float chamber, a liquid seal ‘ar-

governing said discharge passage,
being provided. with an air passage

| being also” provided with. an ai Fassage'
| whereby air. may be intermittently dis-

| chareed from the interior of the float to

the hiquid discharge passage, the air inlet
passage
restricted opening... -

19. Valve mechanism for discharging air

70
15

80.

85

95

100

105

being a restricted opening and the =
“air outlet passage being a comparatively un- -
110
and water of condensation from steam heat- -
ing systems by differential pressure compris-
'ing a float chamber, a liquid discharge pas-
‘sage "communicating -therewith, a conduit
“adapted to provide communication between
a radiator and said float chamber and open-

115

ing into said float chamber above the line of

‘flotation of said float, a liquid seal arranged.
to be sealed by the accumulation of -water of -
condensation in said conduit:thereby increas- 120

ing the differential pressure on opposite sides
of said liquid seal whereby a portion of:the
accumulated water of condensatioi 1s forcéd” . .

into said float chamber, a hollow float for
. Eov,erning said discharge passage, said float -
alr |

-opening -and
. stricted outlet opening affordin%‘

eing. provided ‘with a restricted "air inlet

cation, through the hollow float,
float chamber and a zone of lower pressure

125

with a comparatively umre-
communi-
etween the

130




951,751

whereby a partial vacuum is established in |

the float when said hiquid
¢ closed and whereby w
the float when the latter
hauid discharge passage 1s 1n open commu-
nication with the float chamber.

13." Valve mechanism for discharging air
and water of condensation from steam heat-
ing systems by differential pressure compris-
g a float chamber, a liquid discharge pas-
sage communieating  therewith, a conduit
adapted to provide communteation between
a radiator and said float chamber and open-
g into said float chamber above the line of
flotation of said float, a hquid seal arranged
to be sealed by the accumulation of water of
concensation in said condult thereby inereas-
g the differential pressure on opposite sides
of said liquid seal whereby a portion of the
accumulated water of condensation is foreed
“mto said float chamber, a hollow float cham-,

ber having a valve adapted to govern the
hauid discharge
with a restricted _
- comparatively unrestricted outlet opening
~affording communication,

discharge passage
ater 1s forced into
18 raised and said

Y

10

20

zone ot lower pressure, whereby a partial
vacuun is established in the float when said
hquid discharge passage 1s closed and where-
by water is forced into the float when the
latter is raised and said liquid discharge pas-
sage 15 1n open communieation with the flogt
tfhzmlbel'. . o S
- 14 Valve mechanism for discharging air
and water of condensation from stemm heat-

mg systems by differential pressure cont-

prisitig a - float chamber, a liquid discharge
‘Passage communicating therewith, a conduit
adapted to provide commiunication. between
a radiator and said float chamber and ODeN-
e into said float chamber above the hne
of flotation of said float, & hqud seal ar-
ranged to be sealed by the accumulation of
water of condensgation in said condmt there-
by increasing the differential pressure on
opposite sides of said seal whereby a portion
of the dccumulated water
15 forced into said float chamber, a hollow
float provided with a valve tor controlling
sald liquid discharge passa e and being also
provided with an air passage extending
through the float and valve and. discharg-
mg into said hquid discharge passage, the
upper part of said air passage being a re-
stricted inlet openine and the lower part
being a comparatively unrestricted ontlet
opening through the valve. whereby a par-
tial vacuum is established in the float when
the valve 1s se ‘
forced into the float from the Hont chamber
when the valve is raised from its seat |
- 15. Valve mechanism for cischarging air
and water of condensation from steam heat-
ing systems by differential pressure com-

40

45

0

passage and being provided:
alr 1nlet opening and with

through the hol-
low float, between the flont chamber and a

of condensation

ated and wherebv water s

tion of water

| of condensation is forced

——

prising a shiell formed with a float chs mber,
a liquid discharge passage communicating
with said float chamber, a hollow float in
said chamber, a valve cartied by the float
which governs the hquid discharge nagssa e,
a condult adapted to provide communieation
between a radiator and said float chamber
and opening into said Hoat chamber above
the Iine of flotation of said float, a liquid
seal arranged to be sealed by the acenmula-
of condensation in snid con-
duit thereby increasing the differential pres-
sure on opposite sides of said Lquid seal
whereby a portion of the accnimulated water
into said float:
chamber, a hollow guide stem extending up-
wardly from said float and having euiding
engagement with said shell and providinge
a restricted opening for the passage of air
from the float chamber to the hollow float,
sald float being provided slso with g Ccon-
paratively unrestricted outlet - ening afford-
1Ny communication between the hollow float
and a zone of lower pressure than that of
the float chamber, whereby a partial viaeunm
15 established in the float when the valve
carried thereby is seated and whereby water
1s forced into the float from the float cham-
ber when said valve is raised. +

16. Valve mechanism for cischarging air
and water of condensation from steam heat-
ing systems by differential pressure com-
prising a shell, a- float chamber theremn, =
cohduit adapted to provide communies fron
between a radiator -and sard float chamber
and opening into said Hoat chamber above
the line of flotation of satd Hoat. » hognnd
seal arranged to be sealed by the accumula-
tion of water of condensation in said con-
duit thereby increasing the differential pres-
sure on opposite sides of said liquid seal
whereby a portion of the accumulated watey
of condensation is forced imto. said Hoat
chamber, a liquid discharge pissage com-
riunilcating with the float chamber, a hollow
float for governing the liquid discharge pas-
sage and provided with an air passage ex-
tending through the Hoat and «ischarging-
into said liquid passage, the upper part of
saud air-discharge passage being a restrictec
mlet opening and the lower part being a
comparatively unrestricted outiet . opening
affording communieat ion between the hollow
float and a zone of low

80

AL

110

115

wer pressyre than that
ot the float chamber, wherehy a partial 1
yacuum 1s.established in the float when the’

liquid  discharge passage is closed against:

communiecation with the flont chamber and:
whereby water is foreed mto the float from
theufloat chamber when the float s rawsed, 125
and’ means for partially closing the npper
part of the air discharg: passage wherehy
the flow of air from the float chamber into
“the ‘hollow float beconies more restrieted
when the float is raised,

7H
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15 . .
- with the float chamber, 2 hollow float in said
float chamber, a valve carried by said fiodt

-8 * "

o - . N *
] L] ' 1 .

I ]

'
. -
I
o

] .
......

- 17. Valve mechanism for discharging sir|
~and water of condensation from steam heat- |
* ing systems by differential pressure compris-.

.

provide communication between a -radiator
and said float chambeér and opening into

said-float chamber above' the liné of flota-

10

tion of'said float, a liquid 'seal arranged to
‘be sealed by the accumulation 'of water of

condénsation in ‘sdaid conduit ‘theréby in-

creasing the differential préssure on oppo-
 site $ides of said liquid seal whereby a por-
" “tion of the 'accumulated water of condensa-

~ tion is forced ‘into ‘said 'float c¢hamber, a

liquid --discharge’ passage communicating

ing a float’ chamber, a ‘conduit adapted to

. for govérning said discharge passage, said

20

30

float being providéd at’its upper end with

a réstricted ‘opening afid through which air
~ is'discharged from the float ¢hamber to the

interior of ‘the hollow float and ‘being pro-
vided at ' its lower ‘end with' an opening

~ through which air'is discharged from 'the
25
. discharg
-~ float being seale

hollow float through said valve to the liquid

and ‘water of coridensation from steam

.. ing a shell, a float’.chamber therein a con-
- duit adapted to provide communication: be-
© tween a radiator and said float chamber and.
~ line of flotation of said float, a i

ation of

. by increasing the “differential pressure on

. ~§3353g9 of air from the float chamber to the
gagement withthe top wal

opposite sides of said liquid seal whereby a

ortion of the accumulated water of con-

densation is forced-into said float chamber,
~aliquid discharge passige communicating
., with said float’ chamber
45
~conitrolling said liquid ' discharge passage,

~ a stem extending upwardly from said float

_ nid 1ber, & hollow float in
said float chamber provided with a valve for

. .

and providing a restricted openirig for the

-t
4
+

ollow' float, said stem’ haﬁnlg guiding en-

. - ) . :
L} v ' . ) " '

. 1
' :.__._k'l‘!t

opening, the lower opening of the
. ' by the water in' the float |
.chamber when. the float is raised.” * =~ = -
18, Valve mechanism for diéchargiﬁﬁ.a'il‘
. PIISA L1010 | neat-
ing systéms by differential pressure compris-

opening into’ said- float “‘chamber above .the
on float, a liquid seal

. arranged to be sedled by the acénmtﬁ )

.. water of condensation 1n said conduit there-

‘Witnesses:

U esuTel

the -

F
- a4 F

a partial vacuum is established in the hollow

water is forced 4into the float from the float
' 19. Valve :mechﬂhi_sm for 7"'d_is_c_'ha'1"gi:1'-1-g air
and water of condensation from steam heat-
ing systems by differential pressure compris-

chamber, a cap having detachable engage-
ment with said top wall and inclosing the
- upper end of said stem, said float being pro-
vided with a comparatively unrestricted out-
lét opening through the valve carried by
| fﬁ)at' ‘to afford communication ‘between.
the hollow float and a zone of lower, pres-
‘sure than that of the float chamber, whereby

55

60
' ‘float when the valve is seated and whereby .
chamber when the -valve is raised from its -
85

ing a float chamber; a conduit adapted to -~ .

provide. communication between a radiator

and . said ' float chamber and opening ‘into

said float chamber above the line of flota- -
| tion of said float, a liquid seal arranged tobe
‘sealed by the accumulation of water of con-
1 densation in the conduit thereby increasing

the differential pressure on opposite sides

70

75"

of said liquid seal whereby a portion of the -

- -
i .

er, & hollow float for governing said dis:

charge passage, said float being rovided

+with an air passage whereby airmay be forced

“dccumulated water of condénsation is forced -
into said float chamber, a liquid discharge
‘passageé communicating with the float cham-

80

continuously from the float chamber into the

interior of the float and being provided also

with ah air discharge passage whereby air

may be intermittently discharged from the

85

interior of the float into the liquid dis-:

charge passage, the air inlet passage being
a restricted opening and the air outlet pas-

a comparatively unrestricted 90

sage  béin

opening, the float being adjusted -whereby

the said outlet opening of the float is sealed’
| by the water in the float chamber when the
| float is raised. © T
- In testimony, that I claipy the” fo'regoil}g

95

as my' invention I aflix- my signature 1n -

presence of two witnesses, this 9th day of

March A. D. 1906,

.~ Tayror E. BRowN,

§f the float |~ Gemruos J. Bryce.
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