G. D. HOFFMAN.
AUTOMATIC AIR VALVE FOR STEAM RADIATORS,

APPLICATION FILED JUNE 5, 1914,

Patented Mar. 16, 1915.

1,132,009.

G%Zvrvv?ys.

~20

/7

Lo TE

Rt

X
ﬂ N

= i’i:‘ =

b
X l\“\

/s\\’(\‘\\\\w.v
&
G2
353
S0
9
’ Z s
2 W ot Py

T T T T T T T Y T T s
222

TSI T T

R
t#//o.‘.. v, N
% e
NS AN Y

[
+ R oy -




 UNITED STATES PATENT OFFICE.

GEORGE D. HOFI'MAN, OF PASADENA, CALTFORNIA, ASSIGNOR TO HOFFMAN SPECIALTY
COMPANY, OF BOSTON, MASSACHUSETTS, A CORPORATION OF MASSACHUSETTS.

7o all whom, it may co

‘State of California, have inven L
néw and useful Improvements in Automatic
*#Air-Valves for Steam-Radiators, of which

AUTOMATIC AIR-VALVE FOR STEAM-RADIATORS:

1,132,009,

Specification of Letters Patent.

Application fled June §, 1914, Serial No. 843,158,

cern:

Be it known that I?‘GEORGE D. HorrMay,
a citizen of the United States, residing at
Pasadena, in the county of Los Angeles and
- certain

the following is a specification.
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This invention has for its object to pro-
vide an automatic valve for venting a steam
radiator of air, adapted not only to auto-
matically close against the emission of steam
and water, but also to automatically close
against the entrance of outside air into the
radiator when the pressure in the radiator
and valve goes off temporarily.

The invention consists in the improve-
ments which I will now proceed to describe
and claim. : .

Of the accompanying drawings, forming

- part of this specification,—Figure 1 repre-
~ sents a longitudinal section of an air valve
“embodying my invention. Fig. 2 represents
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a section on line 2—2 of Fig. 1. Fig. 3 rep-
resents a section on line 3—3 of Fig. 1. Fig.
4 represents a section on line 4—4 of Fig. 1.
The same letters of reference indicate the
same parts in all of the figures. )
The casing of my improved air valve is
composed of a lower or base member and an

upper member, said members being detach--
agly connected. The base nember comprises -

a bottom 18 and a circular wall 14, rising
from .the bottom and internally screw-
threaded at 15 to engage an external thread
on the npper casing member 16. To the wall
14 of the base member is attached a screw-
threaded nipple 17 adapted to engage a
tapped orifice in a steam radiator. -

18 represents a tubular member seated at
its lower end on the bottom 13 and extend-
ing upwardly within the upper casing mem-
ber 16 above the float 19 hereinafter de-
seribed, said member and the bottom 13 con-
stituting a float chamber. -

The float 19 is provided with an acting
member 19* adapted to close an air vent 16°

©.in the upper end of the casing member 16.

50

The float chamber is provided with a
draining stem 20, extending through the

“nipple and having a swiveled terminal 21
-adapted to project downwardly into the ra-
-diator.

-85

The lower poi'tion of the tubular member

- 18 is separated from the base wall 14 by an

annular air space 22 outside the float cham-
ber and communicating with the nipple.
The air space 22 forms a part of an air
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conduit extending from the nipple 17 to the .

upper portion of the casing member 16, en-
tirely outside the float chamber and adapted
to conduct air expelled from the radiator
through the nipple to the upper portion of
the casing and to discharge air into the cas-
ing below the vent 16°, said conduit being
preferably formed partly by the member 18
and partly by longitudinal bosses 24 formed
on the member 16. The portions of the
member 16 between said bosses have a close
fit on the cylindrical portion of the tubular
member 18 above the casing base, so that the
bosses form the outer walls and the member
18 the inner walls of a plurality of air pas-
sages. The float 19 is preferably of the ex-
pansible hermetically closed type and is
provided with a flexible bottom 19 adapted
ta be deflected or bulged autwardly by the
eﬁanslon by heat of a liquid, such as alco-
hal, inclosed in the float. The deflection of
said bottom which takes place when steam
enters the casing, lifts the float and closes
the air vent.

The construction thus far described is in
all respects excepting the bearing on which
the flexible bottom 18" rests, substantially
like that described in my pending applica-
tion for Letters Patent of the United States,
filed March 29, 1913, Serial No. 757,581. In
the air valve shown by said application, the
bottoni 19° of the float bears directly on the
rigid bottom 13 of the casing, said bottom
being of crowning form so that its central
portion is elevated and forms a fixed seat
or bearing for the float bottom. The tubu-
lar member 18 differs from that shown by
said application in that its upper end is ex-
tended above the bosses 24, and is provided
with an annular bead 18 having an air
port 18P, ’

In carrying out the present invention, I
provide a yielding seat for the float bottom,
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said seat being adapted to be de%ressed by

pressure within the casing to lower the

float and the acting member 192, and thus =~

open the air vent 16%, and normally slevuted
to hold the member 19° closed. Said yield-
ing seat is preferably composed of a con-
cavo-convex sheet metal diaphr 80 of
phosphor bronze, or other smitable metal,
supported by the bottom 18, with its convex
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" portion of said diaphragm and.
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side- uppermost, and a pin 31 attached to
‘and’ projecting upwardly from the central
bearing on
the central portion of the float bottom 19°.
The diaphragm 80 has a marginal flange 32
which is soldered to the rim 33 of a circular
cup,- the bottom-34 of which bears on the
casing bottom 13, and has a tubular stem 35
which projects through an.opening 13* in
the bottom 13 and.is internally threaded to
engage an externally threaded adjustable
spring abutment 36. - '

37 represents a sprin
on the abutment 36 and at its other end on
the pin 31, said spring exerting a degree of
ugw‘ard pressure on the pin and on the dia-
p

ragm 30, which is determined by the ad--

justment of the abutment, the latter being
rotatable in the stem 83
ered by such rotation. L

The cup formed by the bottom 34 and
rim 33 constitutes g diaphragm " holder
bearing on the bottom 13 ‘and of smaller
diameter than said bottom. - The abutment
36 is tubular and has an opening 36* in its
bottom, so_that the abutment and stem co-

- operate with the bottoin opening -13* in

s

o g:eferably guided by
_ portion of the member:
40

-below _the ‘diaphra
-+ orificé through which
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* The diaphragm is adapted
« ; or deflected downwardly by
- degree of pressure within

" 55

forming an air inlet communicating with
the diaphragm and. with the atmosphere:

The diaphragm is therefore free to be de-
pressed by pressure within the casing. The

~escape of water through said air mlet is’
" prevented by the diaphragm and its holder, .

the latter having a water-tight comnection
with the- casing bottom 13. The P

aring on the bottom 13 between the mar-
gin ‘of the diaphragm holder and the base
18, and having a
central orifice in which the pin is movable.
. I have: shown'a stop piece or spider 39
n 30, having a central
the spring 37 passes.
Said stop piece serves to limit the de ression
of the-diaphragmi 30 and prevent 1t from
being: sprung too far downwardly. The
ragm 30 and pin 31 by exerting a con-
stant upward pressure on the float, normally
hold the valve member 19* closed against its
seat independently of the action of heat.

a predetermined
the casing, and

when so depressed the float and the valve

member 19* are correspondingly depressed
to open the vent 16*. The vent is therefore

. adapted to be automatically opened by a

.60

- air from the radiator fillin

given increase of cold air pressure in the

casing, and is automatically closed by the
diaphragm when the pressure decreases,

Tt will be seen therefore, that when cold
the casing is

~ under pressure from approac ing steam, the

i8p

air pressure depresses'thediap.hr_agm 80 and
-opens. the vent.  When the air pressure is

bearing at one end

 througl the vent. Since it has taken fu

and raised or low-

‘being automa
emission of steam

in 31 is-
a spider 88 having legs

at. -either an excess
to be depressed- : !
resistance regulatin

1,132,009

released the diaphragm returns to its_nor--
mal position and causes the closing of the *
vent. The action of the diaphragm is inde--
pendent of temperature, the diaphragm be- o
ing depressed by pressure alone and re-
turned to its normal position when the de-
pressing pressure is absent.

-, The function of any air valve is to vent

the radiator of air when steam enters it and
then close when steam fills the radiator.. It 45
happens bowever, that when the steam: pres-
sure goes off and the steam in the radiator

begins to condense, an air valye not pro- .

~vided with a pressure-controlled device,
such gg the diaphragm 30, will

open and a}- 80
the r§dlnt0r

to get up sufficient pressure to push eold
out of the radiator, the exclusion of the
air after it has been once expelled, i
desirable. 'This exclusion is accom
by the diaphragm 30, and its ad
The general operation of the valve
my former application, the ve
ally closed “agamnst
Oof steam and water, by the
sion of the float by steam heat and
lifting of the flost by water. 'Th
of the present valve goes a step
automatically closing the vent ags
entrance of air through the va Ve
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radiator, when the pressure goos off, and as.
long as the ft_em;i.\émture in” the casing is
relatively high. The sprin 37 and the ad-
justable abutment ‘36 enable the istance 109
of the diaphragm to pressure in the casing

to be exactly :m%ﬂatedi, so that the dia-
phragm will yield o a predétermined de-
gree of pressure and remain fixed under a
lower pressure. It is practically impossible
to secure uniformity: of tension am} resist-
ance to pressure in all the diaphragms made-
in the usual manner in large quantities..
Prior to the adoption of adju ,,(’})16- pegist:
ance regulating means, such as the abutment 110
36 and the spring supported thereb; 5 it was
necessary to discard many diaphragms be-
cause they were not inherently responsive to
the desired predetermined pressure and had
or a 115

105

: deficiency of resist-
ance. This difficulty is overcome by the said
means.

- In adjusting an air valve of the described
construction for service, the inspector by
turning the abutment 86, which may be
provided with any suitable means for en-
gaging a wrench or other tool, applies just
the amount of pressure through the spring
37 to the diaphragm to hold the valve mem-
ber 19* closed and resist an internal  pres-
sure on the diaphragm of S&y ‘six ‘ounces.
Every valve is adjusted to resist the same -
pressure, and the result in ractice, is that -
every radiator equipped with the air valve,
freely . vents when the internal pressure 130
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reaches six ounces, and the internal tem-
perature is insufficient to expand the float,
as presently described. When the pressure
£alls below six ounces, the diaphragm 30 re-
acts and closes the vent against entrance of
air therethrough, without regard to the
temperature. The flexible bottom 19° of
the float (which is in effect a diaphragm),
is deflected by heat when the temperature in
the casing rises to about one hundred and
ninety degrees F. This -deflection of the
float diaphragm 19° holds the diaphragm 30
at the limit of its downward movement, so
that the pin 31 becomes an unyielding seat
or support for the floant diaphragm 19°, and
the valve member 19* keeps the vent closed
as long as the temperature in the casing re-
mains above one hundred and ninety-five
degrees. If there is a decrease of internal
pressure below the six ounces and the tem-
perature in the ecasing remains
hundred and ninety-five degrees, the valve
member 19® remains closed in spite of the
decrease of pressure, but when the tempera-
ture falls sufficiently, the float diaphragm
19v reacts or rises, and the diaphragm 30
returns to its normal position, and holds the
valve member 19* closed, even under the
conditions last described, until there 1is
again an internal pressure of cold air suffi-
cient to displace the diaphragm 30.

‘After the abutment 36 has been adjusted
it may be secured against the possibility of
future adjustment. To permit this the stem
35 may be provided with an orifice 42
through which portions of the screw-thread
on the abutment are exposed. Said exposed
portions may be distorted to prevent fur-
ther rotation of the abutment.

The diaphragm and the cup or holder on
which it is ‘mounted may be conveniently
assembled outside the casing and inserted as
one part in the casing, so that it is not neces-
sary to secure the diaphragm by a soldering
or brazing operation after it is inserted in
the casing and when it is in a relatively in-
accessible position. The abutment 36 1s in
effect a part of the diaphragm holder and is
applied to the casing t rerewith. The open-
ing 3G* in the diaphragm holder (said inlet
being formed in the abutment portion of the
holder) coGperates with the bottom opening
13 in the casing in forming the described
air inlet communicating with the diaphragm.
The relatively small diameter of the cup or
holder and diaphragm provides room for
the legs of the pin-guiding spider which
therefore bear directly on the casing bottom
within the base of the member 18, as shown
by Fig. 1.

I claim:

1. An air valve for steam radiators com-
prising a casing having an air outlet at its
upper portion and an opening in its bottom,
a fioat movable by heat and by an accumu-

above one.

8

lation of water in the casing and having an
outlet-closing member, a diaphragm holder
bearing on the bottom of the casing, and a
float-supporting diaphragm mounted on said
holder and codperating therewith to prevent
the escape of water through said bottomn
opening, the said holder and opening form-
ing an air inlet communicating with the dia-
phragm..

9. An air valve for steam radiators com-
prising a casing having an air outlet at its
upper portion and an opening in its bottom,
a float movable by heat and by an accumula-
tion of water in the casing and having an
outlet-closing member,
bearing on the bottom of the casing, a float-
supporting diaphragm mounted on said
holder and coGperating therewith to prevent
the escape of water through said bottom
opening, the said holder and opening form-
ing an air inlet communicating with the dia-
phragm,and a diaphra gm-reinforcing spring

_carried by the diaphragm holder.

3. An air valve for steam radiators com-
prising a casing having an air outlet at its
upper portion and an opening in its bottom,
a float movable by heat and by an accumula-
tion of water in the casing and having an
outlet-closing member, a diaphragm holder
bearing on the bottom of the casing, a float-
supporting diaphragm mounted on said
holder and codperating therewith to prevent
the escape of water through said bottom
opening, the said holder and opening form-
ing an air inlet communicating with the dia-
phragm, a diaphragm - reinforcing spring
carried by the diaphragm holder, and an
adjustable abutment for said spring also
carried by the diaphragm holder.

4. An air valve for steam radiators com-
prising a casing having an air outlet at its
up{)er portion and an opening in its bottom,
a float movable by heat and by an accumu-
lation of water in the casing and having an
outlet-closing member, a diaphragm holder
Learing on the bottom of the casing, and a
float - supporting diaphragm mounted on
said holder and cobperating therewith to
prevent the escape of water through said
bottom opening, the said holder and open-
ing forming an air inlet communicating with
the diaphragm, the said holder being pro-
vided with means for limiting the down-
ward movement of the diaphragm.

5. An air valve for steam radiators com-
prising a casing having an air outlet at its
upper portion and an opening in its bottom,
a float movable by heat and by an accumu-
lation of water in the casing and having an
outlet-closing member, a diaphragm holder
bearing on the bottom of the casing, a dia-
phragm mounted on said holder and co-
operating therewith to prevent the escape
of water through said bottom opening, the
caid holder and bottom opening forming an

a diaphragm holder
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air inlet communicating -with the dia-
phragm, a pin interposed between the dia-
phragm and the bottom of the float, and a
pin-guiding spider having legs bearing on
the bottom of the casing between the base
wall thereof and the diaphragm holder.

6. An air valve for steam radiators, com-
prising a casing having an air outlet in its
apper portion, a float movable by heat and
by an accumulation of water in the casing
and having an outlet-closing member, a dia-
phragm supported by the bottom of the cas-
ing and yieldingly supporting the float, the
casing having an air inlet communicating
with the diaphragm, and a cup having a

- water-tight connection with the casing bot-

tom and the diaphragm.,
7. An air valve for steam radiators, com-
prising @ casing having an air outlet in its

1,132,000

upper portion, a float movable by heat and
by an accumulation of water in the casing

20

and having an outlet-closing member, a dia-

phragm supported by the bottom of the cas-

ing and yieldingly supporting the float, the -

casing having an opening in- its bottom, a
cup marginally connected . with the dia-
phragm and having a tubular stem project-
ing through the said opening, a spring abut-
ment adjustably engaged with said stem,
and a spring interposed between said abut-
ment and the diaphragm.

In testimony whereof I have affixed my
signature, in presence of two witnesses.

GEORGE D. HOFFMAN.

Witnesses: :
L. H. Bassgrr; .
H. G. Litirsonn.
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