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o all whom it may concern: .

10

15

20

~water of condensation from

Be it known that I, Lewis EveeNe FoL-

'LER, a citizen of the United ‘States, and a

resident of Chicago, in the county of Cook

and State of Illinois, have invented eertain

new and useful Improvements in Drain-

Valves for Steam-Heating Radiators; and I
do hereby declare that the folowing is a full,
- clear, and exact description thereof, reference
being had to the accompanying drawings,
~and to the letters of reference marked there-
~on, which form a part of

L, Whic : this speeification.
. This invention relates to improvements'in

'thermosta,tiea,lly controlled drain valves for

use in steam heating systems for draining the

radiators or units;
ful escape of , _
tion consists in the matters hereinafter set
forth and more particularly pointed out in
the appended claims. =~ ~ ° ‘

- In the drawings:— Figure 1 is a side eleva-
~tion of a drain valve made in accordance with

207 s
- taken on line 3—8 of Fig. 2.~ Fic. 4 is a ver-
tical section, taken on line- 4—4 of Fig. 2.
- Fig. 51s a vertical section, taken on line 5—5
of Fig. 2. ' R }

80

36

my invention. Fig, 2 is a vertical axial sec-

tion thereof. Fig. 3 is a horizontal seetion,

As shown in the drawings, 10 designates a
horizontally arranged, elongated casing or
shell which is formed at ene end to provide a
tubular inlet branch 11 adapted for attach-

ment to the radiator or heating unit to be

drained, and with a tubular outlet branch 12

~ adapted for screw-threaded or other suitable

a0

1n the. casing between sai
branches is a valve closure 14, having the
general form of a disk and provided with a
| 1s designed to engage an |

annular seat 15 surrounding the inner end of
- the outlet braneh. Said seat 15 may be’

formed on the inner end of the pipe 13 oron a

connection with'an outlet gipeﬁ 13. Located

at lower face that

. 45 Ting seated in said outlet branch. - The said

valve disk 14 is supported on -and is con-

- trolled in its opening and closing movements

o0

by a thermostatic bar 16 which is pivotally

‘mounted within the casing or shell at its end

remote from the valve disk or closure. - The

~ said thermostatic bar consists, .as. herein

F B
[ ]

steam heating
while avoiding the waste-"
steam therefrom, and the inven-

inlet and outlet

|

toward the valve seat to close the valve,
while a reduction of température operates to
sWing said bar and the valve disk away from

sald seat to open the valve. The two strips
17 and 18 are fixed flatwise

s,

means of rivets 19, 19.

The  valve disk or closure" 14 1S loosely--

-

‘mounted on the thermostatic bar and in such

- Patented Oct. 6, 1908..
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1 of temPérature_seWes to sWing the free end
of the bar and the valve disk carried thereby

60

“tegether by .

60

manner as to give the same sufficient freedom .

bar 16 may be somewhat distorted or the

seat maecurately faced.. The means herein

shown for effecting this result cousists in pro-

viding the disk on its upﬁ»ep side with a cen--
tral stem or lug 20 whic
‘through an opening in the said bar made of

extends upwardly

greater diameter than the u

_ per end of the
stem. . The said stem is made

e conical at its

| of movement thereon to accurately engage
‘the seat 15 to reliably close the valve not-
‘withstanding the fact that the thermostatic - |

70

75

lower end where it joins the disk 14 and.of *

such diameter that 1t is engaged by the bar -
80

around the opening therein on a single circu-

lar line, while the part of the stem above said .

line of engagement 1s out of contact with the

bar.. A nut 21 having serew-threaded en-
gagement with the upper end of the stem
above the bar holds

_ _ _ the disk or closure in
place and said nut,

_, if desired, may be
rounded on its lower side for contact with

89

satd bar. Thus there is formed between the

‘bar and disk & connection in the nature of a
‘swivel joint which permits the valve to ac-
-curately accommoddte itself to the seat un-

der the abnormal conditions referred to. .
The pivotal eonnection of the thermo-

static bar 16 in the casing or shell is such as to
ermit the valve disk or closure carried there-
y to be accurately adjusted with respect to
1ts seat and to be maintained in such adjust-

90

96

ment. The eonstruction whereby such ad- .

justment is effeeted is made as follows:

25 desigrates a stationary fulerum block

screws or rivets 26, and 27 designates a pivot

piece which is fixed to the lower side of the-
adjacent end of the thermostatic bar and is
- ptvotally mounted on said fulerum block 25.
‘As herein shown said fulerum block 25 is pro-

- 100
‘which is attached to the lower wall of the -
~casing 10 inside said casing, as by means of -

105

shown, of upper and lower flat strips 17 and
‘18 having digerent coefficients of expansion
such, for instance, as zinc and spring steel,
55 the strips being so arranged that an Imcrease

vided on its upper face with a transverse V-
shaped noteh or groove 28 and the pivot -
Ppiece is provided on its under face with a like 1160




shaped transverse rib 29 engaging said notch |

‘to constitute a knife edge pivot between said
parts. ’
31, 32 designate two screws which extend

by |

ings in the upper wall of the casing or shell

10, one at each side of said fulerum. The

screw 31 constitutes a presser screw which
serves to hold the pivot piece 27 engaged
with the fulerum block, and the screw 32 con-
stitutes an adjusting screw which acts on the
thermostatic bar in rear of its fuletum to ad-
just the valve or closure 14 towards and
- away from its seat. ' The said adjusting
15 screw 82 bears at its lower end, as herein
- shown, on the upper rounded head 33 of one
of the rivets 19 by which the strips of the
thermeostatic bar are fastened together.
The presser screw 31 may bear directly
20 against the thermostatic bar between its ful-
crum and the valve disk 14. Preferably,
however, and as herein shown, the lower end

of said presser screw bears against a spring

35 carried by the bar and separated a dis-

25 tance therefrom in the part thereof which 1s
engaged by the presser screw to afiord a
yielding connection of the presser screw with
sald bar.

10

- 351s attached at one end to the thermostatic
30 bar by the rivet 19, against the head 33 of
- - which the adjusting screw bears, and the
free end of said spring extends towards the
disk and is separated a distance from the bar.
In adjusting the parts after they have been

35 assembled within the casing or shell, the

presser screw 31 may be turned downwardly
against the free end of the spring 35 until the
‘disk or closure 14 is pressed against its.seat,
~after which the adjusting screw 32 may be
40 turned down against the bar, or the rivet
- head 33, to swing said bar, against the action

 of the spring, upwardly to move the disk |

“away from its seat the required distance, in
which position said disk or elosure is held by

45
“sides of the fulerum of the bar.

If it be desired to adjust the disk closer to
its seat the adjusting screw is turned back-
wardly or eased and the spring 35 swings the

50> free end of the bar and disk towards 1ts seat.
By reason of the yielding engagement of the
presser screw with the thermostatic bar, such
adjustment of the valve towards and from
its seat may be effected without adjustment

55 of the presser screw, such as would be neces-
. sary if the presser screw should bear directly
against a rigid or non-yielding part of the
thermostatic bar. It will be observed that

~ the valve disk or closure may be adjusted to
60 its seat and held in such adjusted position
without ‘imposing a bending stress on the

strips and without in any way interfering

with their usual action under varying tem-
peratures. Moreover, the arrangement de-
65 scribed provides an extremely accurate ad-

downwardly through screw-threaded open- |

As herein shown, the said spring

the two screws 31 and. 32 acting on opposite

‘radiators or heating units.

800,159

justment and renders the operation of the
valve highly sensitive to variations in tem-
perature. The adjusting and presser screws
31 and 32 are provided at their upper ends
with slotted heads 36, 37, respectively, which
are located in a chamber 38 formed within an
annular flange 39 rising from the upper wall
of the casing 10. Said chamber is closed by
a screw-threaded plug 40. The end of said

casing 10 adjacent to the fulerum of the ther-

mostatic bar is closed by a screw-threaded
plug 42, the removal of which afiords access

to the casing to assemble the parts therein

and remove them therefrom. |
In some instances it may be desirable to

provide means for discharging air from the

valve at a time when the valve disk or clo-
sure 14 is seated. This may be effected by
providing the said valve with a restricted
passage 50 which affords communication be-
tween the upper and lower sides of the valve
disk when the latter is seated. As heremn
shown the-air is withdrawn from the upper
part of an air chamber 51 formed in the up-
per part of the valve casing adjacent to the
discharge branch thereof through the me-
dium of a pipe 52 rising from and having
screw-threaded engagement with the valve
disk and communicating with said passage
50. An inverted weir 55 is located at the in-
ner end of the inlet branch 11 and extends
below the level of the lower wall or floor of
said inlet branch. Said weir provides a seal
at the inner end of the inlet branch when the

valve casing is filled with water to the level of

the lower margin of said weir to prevent the

escape of steam to the air chamber 51 and

thence through the tube 52 and passage 5U

{0 the outlet branch of the valve casing. The

said air chamber 51 is closed at its upper side
by a screw-threaded plug 56.

In use, the drain valve is attached to the
radiator or heating unit at a point to receive
the water of condensation therefrom and the
outlet pipe 13 of the valve leads to a place tor

70

80

890

G0

100

100

110

the disposal of the water of condensation.

If the heating system in which the valve 1s
employed be a vacuum system, said pipe 13
will lead to a vacuum pump by which air and
water of condensation are removed from the
The thermo-
static bar 16 is so constructed and arranged
that when cold and before steain 1s admitted
to the radiator or heating unit to which 1t 1s
attached, the valve disk 14 is held m 1ts open
position as shownin Fig. 2. When steam 1s
admitted to the radiator it drives the air

‘therefrom through the valve to the discharge

pipe 13, and when live steam enters the valve,

' the thermostatic bar is heated and 1t 1s ox-

panded to close the valve disk against its
seat and prevent the wasteful escape of steam
through the valve. As the water of conden-
sation collects from the radiator m the.valve

| casing and becomes cool the reduction of

115

120

1256

130




- 35

. ‘t.e'i'np _
- to move the valve disk off its

10

- escape of
-unit.

15

- freezing within the casi
- same. By reason of th
tion of the

25

30

_closure for control
4 horizontally arr
said casing on one
closure is mounted

40

said

‘of expansion.

45

- b_ra,nch and with discha,

50

end to the

- &b
60

65

held open

& -:bending

‘branch and with .an outlet

.

tatic bar serves

 seat and permit
the escape of the water until steam again en-
ters the valve casing and Impinges against
the thermostatic bar, whereupon. the valve

disk is again moved to its closed

erature of the thei'mos

steam from the radi
en the supply of st
continued the val
30 a8 to drain the
thus avoiding -

ator ot heating
eam to the radi-
ve 18 opened and

ator is dis
therefrom hability of water

ng and disrupting the
e horizontal elonga-

)

valve casi

valve. _ h.
- I claim as my invention —_
1. A drain valve for removing water of

rge branch having |
ing the same, a valve

ling said discharge branch,

anged thermostatic bar in

end of which said valve
» eans for pivoting the

bar at its opposite end to the casmg to swing
d from said discharge branch, and
means acting on the Fivotedend of the bar |
for adjusting the valv

a valve seat surround

{

e towards -and from
seat, said bar being composed of two
strips of material having different coeflicients |

=

ve for removing water of
m steam heat; Systems ,
asing .provided with an inlet |
Isch r-%e ‘branch having
g the same, a valye '

- 2. A drain val
condensation fro
COMPrISINg a ¢

pivoting said bar at its opposite
casing, and means acting on said
ivoted end for adj usting the valve
nd from its seat without imposing
stress on said bar. N
8. A& drain valve for removing water of
condensation from steam heatin | l
151 casing -proyided wi_tﬁ an inlet
h branch having a
valve seat, a valve. closyre for controlling
said- outlet ‘branch, s thermostatic bar on.
one end of which said “valve closure is
mounted, means: for Pivotally ‘connecting |
the other end of said bar‘with the casing, a |

i

bar at its p
towards a

159
1 the bar on

‘| comprising: a ca

preventing the wasteful |
water completely |

ng and the -‘horizo'nt_a,l K

_ ongated casing |
_ with a water inlet branch and af | .
- one end with a water discha

| bar betwee

of its fulecrum for holding

‘the bar against its
fulerum, and an adjust

Ing device acting on
adjusting  the valve closure towards and
away from its seat. . '

4. A drain valve f
‘condensation fr

_ for removing water of
om steam hea,tin.%rl
sing provided with :

ranch and. with

sa1d presser device and s 1d

- 9.. A drain valve for removing
condensation from steam heating

' rovide Wli}:}i an inlet

pivotal connection be-
of said bar.and the cas-
‘8 fulerum block fixed in the

_ ounted,
he other end
1ng comprising
'C&Sillg, @ inO
having a knife-e
said fulcrum block,
bar to a

seat. | |
- 6. A drain valve

condensation fro

b

and means acting on the

“for removing water of
m steam heatin

ar on one end of which said valve.clo-
sure 1s mounted, pivotal connection between
the other end of said bar _
prising a fulerum block fixed in the ¢
1vot piece fixed to the bar _
ife-edge pivotal ‘connection with said ful-
crum block, a presser device actine on ‘the
n 1ts fulerum and said<closure to

_press the bar towards said fulery lece, and
an adjusting device acting on the

asing, g,

valve closure

- 7. Adrain
densation fr _
prising a casing rovided with
and with a disc arge branch, the latter hav-
Ing a.valve seat, a valve closure for control-

towards and from its seat,

. _ ich said valve closure is
‘mounted, - givotal- connection between the
‘other end of said bar and the easing compris-

ing a fulerum - block™

-
L Rl
a
N
ii‘ -

N

r on one end of which said valve

l' presser device acting on said bar at one side

the other side of the fulerum for

70

75

80

80 -

water of
systems

90 -

95

t piece fixed to the bar and
dge pivotal corinection with

100

djust:the valve towards and from its

105

110

and the casing com-

and having a

115

valve for removing water of con~
om steam heating systems com- a
aninlet branch -

E&r at the
other side of the fulecrum for adjusting the

120



5

- ing

10

10

<

yivot piece fixed to the bar and having a
tnife-edge pivotal connection with said ful-
crum block, a presser device acting on the bar
between its fulerum and said closure to press
the bar toward said fulerum piece, an adjust-
device acting on the bar at the other side
of the fuleruin for adjusting the valve closure
towards and from its seat, and a spring mter-

posed between the presser device and said

bar. |

. A valve for removing water of conden-
sation from steam heating systems compris-
ing a horizontally elongated casing provided
at one end with a discharge branch having a
valve seat surrounding the same and pro-

vided also with an inlet branch, a valve clo-

sure for controlling said discharge branch,
and a horizontally arranged thermostatic bar
carrying at oneend said valve closure and Piv-
oted at its other end to the casing, sald clo-
sure being provided with a restricted air pas-
sage arranged to permit the passage of air
from the valve casing to the discharge branch
when the closure is seated.

ence of two witnesses, this

900,159

0. A valve for removing water of conden= :

<ation from steam heating systems compris-
ing a horizontally elongated casin provided
ot one end with a discharge branch and pro-
vided also with an inlet branch, a valve clo-
sure for controlling said discharge branch, a
horizontally arranged thermostatic bar piv-

oted at one end to the casing and carrying at
o other end said closure, said closure being
provided with a restricted alr escape open-
ing, a tube communicating with said opening
and rising from the closure '
ber formed in the upper part of the casing
above the closure and an inverted weir ar-
ranged at the inner end of the inlet branch.

In testimony, that I claim the fore%oing s
my invention I aflix my signature in the pres-
25th day of Jan-

uary A. D. 1908.
LEWIS EUGENE FULLER.

Witnesses:

G. R. WILKINS,
A. M. Bunn.

into an air cham-
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