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- hormal conditions, the steam valve will au-
all danger of filling the -

35, from the radiatin o
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source, as the.
any suttable

tomatically close and

control 1s of such eonstruction |
- very close and accurate regulation of the
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o Application

1o all whom 4t may concern.: -

Be it known that I, Janss A. Hioxs, cii-
zen of the United States, residing at At-
lanta, in the county oi Fulton and State of
Georgia, have invented certain new and use-

ful Improvements in Air - Control Steam- |

Valves, of which the fOHowing. 1s a specifica-

The present invention relates to fluid pres-
sure conirolling apparatus and 1N its present
application is shown gas adapted to steam

‘heating appliances, particularly those used
‘steam heating systems for
obvidusly not of ne- |

11 connection with

railroad cars, although
cessity confined to

that particular use as it
may be adapted to other he,atingdemaﬂdaj,
and to other apparatus where ap automatic
a_nddeﬂ'ect-ive control of fluid pressure is de-
sired. . g o

expression discloses the

_ . automatic control of
the steam valve of

a heating sysiem

50 that, as Jong as air
although not necessarily confined ‘
' alr pressure might come from
source, the steam valve
kept in open ~position, but should. the air
pressure tall for

air-pressure, due to accident or other »b:

cars with éca.lding steamn
system will be eliminated., |

LFurthermore, my. systemy of air pressure
as to perit a

amount of steam - delivered to the radiating

‘system from the boiler; this regulation of

steam pressure, after such pressure has been

onee determined, being automatical] y con--

trolled by-t’he.apparatus. | N
_Another feature of the system 1s the pro-
viston of a manual valve controlling theé aiy-
pressure for the automatic steam valve, so
that such steam valve may, if desired, be cut
off from air-pressure. AT -

In order that the invention ma,} be unaéi‘-'_,
stood by those skilled in the art, T have illus- | & exer
m the drawings herewith, one em- | the case may’ be, upon

Briefly stated, my invention in its present, |

, this an-
tomatlc_control heing effected 'by.,:«.;;lr“'presf_'
sure, preferably derived from the train line, !
pressure 1s maintained,
to this

will be

. any reasomn, as for exampie, -
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| bodiment of my invention, and in said draw-
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with - the

B as clearly

spring 5 is preferably
hold it

Opposed pressures without this
- The npper part of the draphraom, cham-

with said valve casin

ey, above the diaph
means of a passage. 6. angd pipe 7. with an.
A1r-governor, which is coupled into the s
e or ] |

ings; Figure 1
my mnvention. Fig. 2 i a plan view of the
governor to illustrate the pipe connections.

Referving to the drawings by fumerals
and letfers, like characters indicating like
parts m the several views, 1 denotes the
steam  valve,
vaive-seab in the valve-casing, which cas-
g cominunicates op one side of the valve
radlating svstem of ‘the train
and on the other
the boiler, the
casing being at

¢y
et

inlet side of the valve
A and the outlei. side at
shown inn Fig, 1 of the draw-
mgs. This valve casing 1s surmounted by
a diaphragm chamber which communicatss
casing and in which 1s placed
a diaphragn | _
the stem i}i’_t]’za,valve'lﬁ sald valve stem cqr-
Iying a periorated -collar or sbider 3 which
moves with u sliding fit in
vaive casing €0 as to steady the movements
of the valve. Bensath the valve L a light
placed, surrounding
the ta] of the valve, and of suilicient power
to counter-balance and elevite the volve, and
normally against its seat, although
siich spring is not absolutely essential, as the
valve 1 will operate ander the varying and
' shring.

' agm 2l connected by
mn

e signal line, said COYETNOT eopi-

- prsing an couflel-pressure-controllod dia-
phiragn; 5, Wwhieh beatrs agaist the stem of

an an-inlet. check valve 2o whieh controls

adjustable slecve 12,

the port leading to the chamber 10 bheneath
the diaphragn. The said diuphraon 8 is

normally forced downwardly in position to
‘operi the check valve 9, bv means

of 8 spring

11 surrounding the ciaphragin  stem  and

‘compressed between the head of the dia-

phragm 8 and an abuiment formed by an
_ . | preterablv  serew-
threaded inte the. o of the aiy

be varied by . |
up, 8o as.to exert greater or less force, as
the ciaphragm &:;

' OFFICH,

which seats upon a suitable

side of the valve with

2, wlich bears loosely upon.

O ‘governor
casing, and the tension of the spring 11 may
turning the sleeve 12 down op

209,

1€ 8 view, partly in section, of
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the neck 4 of the
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" a suitable lock nut 13 béihg provided by -fni.lure of the

10

~and‘ passage 6, to the

&

means of which the sleeve 12, after adjust-

ment, may be locked in position. The said . _ _ .
{ valve under the opposing steam pressure.

governor is provided with a pipe 14 which

?orms a connection with the train line or other |

source of air pressure, and from pipe 14 air
pressure 1s led by a passage 15 to the port
controlled by the spring check valve 9,-which
delivers to the chamber 10 beneath the -dia-
phragm 8, and thence by passage 16, pipe 7,

diaphragm 2. With this construction it

“will be seen that the pressure upon the dia-

~ phragm 2 may be varied by means of the

- 19

automatic regulating diaphragm 8, so as to
exert any desired number of pounds, from
zero to maximum, upon the upper side of the

- diaphragm 2. It will be obvious that the
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~~ diaphragm 2 be reduced for any
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diaphragm 2-being open on thé one-side to

alr pressure 'and on the other side to steam

pressure, will be balanced.or equalized be-
tween these two pressures and that the steam
valve 1, will be correspondingly controlled.
For example, if the automatic air governor
be set at 5 pounds, the train line will give
up 5 pounds pressure, and this, exerted upon

the diaphragm 1, will force said diaphraom

downwardly and open up the steam valve
1 until the steam pressure passing said valve
1 from the boiler to the train heating system

equalizes diaphragm pressure, and so long

as the air pressure is maintained on the dia-

phragm 2, the steam pressure in the radiat- |
Ing system will be accurately controlled and

regulated. Should the’pressure above the
Teason,

cither accidentally or intentionally, the

steam valve 1 will at once close under steam

pressure, and steam shut off

from the radiat-
g system of the train. | - |

It will be seen that the operation of this

- controlling device for the heating medium

45
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15 dependent upon the train line pressure |
1t may be con-
line) being maintained,

or signal line pressure (for
nected with either _
and that the moment the train, line is re-
duced or destroyed; by breaking the pipe
connectlon on either side of the air gov-
ernor, the automatic operation of the steam
valve is effected. = ) I

I am aware that it has been proposed to

" control a diaphragm-opornted steam yalve

_from a source of air

56
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pressure, and I am
aware also that it has been proposed to oper-
ate a steam valve by the opposed actions of
train line pressure and a
as 1 am aware I am the first to disclose a
regulating valve which is balanced by op-
posed steam and air pressures with the air

-pressure supply under the control of an air

governor, whereby a constant direct air pres-
sure 1s exerted on the diaphragm in opposi-
tion to the steam pressure, and with ‘the
elements so combined and arranged as that

chamber above the |

|

, 241550 disposed relative to the steam pas-
| sages that steam.pressure cannot escape by
. way ofisuch bleeder valve; for the construe-
‘tion gi%es a valve which is absolutely free
ter or mud pockets so that sediment

spring, but so far |

valve 17 when in this poesition re

or other. source of pre
away. Preferably the usual eage |
e provided

‘the water cupped below valve 1 to blee
‘through passages!26 in the

936,535

air sﬁpplj will 1instant1y' re-
lieve pressure on the other side of the dia-

65

phragm and effect the closing of the steam

~ This construction gives a balanced eondi- -

tion and absolutely automatic action of the

70

valve without the intervention of apv in-

of the valve, so that the action of the Tegu-

‘termediate devices to effect the operation -

lator is uniform under working conditions

and direct and instantaneous upon failure

-of air pressure. ] -

75

In the passage 7, between the pressure gové |

ernor and the automatic valye, I place 4 cut-
out and bleeder 17, which has a through pas-
sage 18 which 1s normally open, as shownin

full lines, and a bleeder passage 9, which,
when the cut-out is turned to block the pas-

sage 7, will open the chamber above dia-

phragm 2 to atmosphere through port 20 and
y the use of this cut-out

relieve pressure.

80
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and bleeder17 I secure a manual control of the = -

valve 1, for air pressure may be

the bleeder valve 17 to release
leving pres-
sure above diaphragm 2, which
lifted by steam pressure on the

manually -
| intermitted on the diaphragm 2 by turning
osition, the

90 -

will then be
outlet side of

the valve 1, and said valve 1 will close, cut- -

ting off the flow of steam from the inlet side:

At the same time the air pressure coming
from the governor will be cut off by the

valve connections 21 and 22 will be pro
in the passage 7, as conventionally indicated.

- In order that'the water of condensation

95

~valve 17 s that air pressure in the train: line:
pressure will not bleed .
and POP- e

100

may be automatically cared for, I place in

the cap nut 28 a valve _ (
by a spring 25, 50 8s to be open and permit

| _ skirt 27 and pas-
sages 28 below the valve. Tt will be.seen that
by providing this valve 24 on the inlet side

of the steam valve 1 all water of condensa-

24 normally upheld
- 105
away

116

tion. ,igill‘ be effectively 'd:_'rained “from the
valye easing, and at the same time the valve. -

from wati

from impure water and steam.supply are

116

EffECtiVBIy CﬂI‘(‘d for and no f@u]ing1 of the. o

paratus can occur: The said valve 24 is so

when the steam valve-opensthe: drainage

a R 120
p%aced with respect to the stemn valve I.that

| valve 24is seated by the thrust of the

While I have shown & particular embodi- 125

ment of my invention, it will he understood o

that the construction may he widely varied

without deparfing from the principles in.”
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volved, and I do not, therefore, limit my%?li |

to the details shown and descer 1bed except so
far as I am limited by the pricr art to which
this invention helongs. -
5 ~Having fully disclosed my invention, I
claim: | -
L. Pressure controlling apparatus  conl-
prising, in combination, a steam valve cas.
- Ing, an automatic cont o]hnﬂ vaive 1 said
10 casing, a source of. A1 Pressure, 4 Dressurse
motor subject on 011e side to %team
m said casing to effect closing of ‘-T"l]d Comn-
{rolier 1:'*11?{3.. q pressure
saxd source of air pressure deiivering io the
15 other side of said pressure motor and nor-
maily exerting a constant valve-opening
pressure +here(}11, and a Pressure governor in
said air pressure connection; the parts belng

S0 dlSpOSE’ﬁ that breaking cf said pressure
20 connectlon on mther side of zaid pressure

governor witl : auleve Al pressure on sald

motor and 10‘*‘1111{ said contro otling wvalve to
h_ln e under steam pressure.
. Pressure um‘t olling  apparatus, con-

25 pmamg, in combination. a steam valve casing,
an automatic. controlling-valve in said oS-
g, a fluid presswure pipe, a velve-operating
diaphragm subject on one side v0 stean: pres-
sure.to effect claqmg of saic controlling valve,
an alr pressure connection from- said ﬁ'-"ﬂd

[ Sar

- pressure pipe to the other side of said dig-

30

phragm to normaliy exert a constant vz e." i

OPENING Pressuire e therecn, an air rfmmme i

said alr pressure connection, and manually

f}pm‘able means i said pressure C{}lli‘ﬁb‘tlu‘ﬂ
1o release ‘air pressure on sald. diaphragm

and maintain pressure n %ald DYESSUTe CoOni-
nection and fluid pressure pipe.

3. Pressure regulating appﬂmtu% 0T -
Prismg, 1n combmatmm noveive casing hav-
ine steam inlet and outlet ports, 2 valve seat
the upper surface of which is qnnc:tantr”]v

44

in iine with the outlet port to ehrmm;te wa-

ter pockets on the outlet side 03: the valw

seat, a source of air pressuxe, & vaive-operat-

ing motor subject on one side to steam pres-

sure to permit said mm*'ﬂ‘hng valve to e?{‘snu,,

aind on the other side to valve-opening air
and a valve-cont: ﬁﬂf*ﬂ drainags

Pl L
et

pressure,
ch*nnher on tne iniet side of said valve seat.
4. Presmre %wahtﬂnﬁ APPRTALS

j _
prmng, in combinati fon, n steam vaive cas- |

1ng, an automatic controiling vaive i $a1d
35 casing, 2 SOLYee 0 aly pressure, a valve opeE-

- ating disphragm subject on n its ungersids to
steam, pressure and on the other side to 11:‘*
pressure, aud a {Fii’ﬁ"m‘i—ig{“ g ‘v on bng *a:-, it
sicle of sald ¢ hn A % "J.’%a: 15 closed whnen

50 mlld steam vaive is GDENE |
. Pressure contre !m 7 m} arstus
prmngg. in combinat Ef‘“_,.q 5 steain valvs cas-
111;:?: AN Antomat & f&m“uﬁm valve 1 aaid
casing, & source of al j..f:.‘e"?‘?:ﬂll'%: 2 VRIVE-OPET-

pressure

01 nﬂrﬂmn rom

seat. an ﬂ'ntoma‘[i(, controliing-valve on said

- — e — o

& dig mhmgm 31

4

1 osaid

- -

',...l

r

1‘.1.

g

&

ating diaphragm subject on one side to steam
pressure and on the othe:t sige to alr pres-

65

sure, a normslly open drainage valve on the

1*1!9“ side of said steam. mlve and connec-
tions be tweeﬂ said steam valve and said
d:f‘:ma,ge valve which operate to close said
drainage valve when the steam valve is
onﬂned |
. Pressure controlling apparatus  com-
| 1smgj in combination, a steam valve cas-
g, an automatic c{mtmllmﬁ valve in said
casing, a source of air pressure, a valve-oper-
ating imi,—hrmrm Si_ma:ct cn one side tosteam
pressure anc on the other side {c air pres-
sure, & chambered drainage cap below said
steam valive, a normally open drainage valve
cap, and 2 valve stem extending
iToin s21G steam valve :md bearing against
said drainage valve to close the dmrm&{,
valve wbm said steain valve is opened,

7. Pressuve controlling anp%mmﬁ* COm-
priging, 1n combination, & train jme pmﬁ. 3
stearm valve casing, a -::*ur*"r*mlin_g. vaive In
mhm—ul crating means located
vaive (o prevent dramaﬂm thereto
to stearn pressure {rom “the ouatlet
nive casing to eflect closing of
1 valve, and 2 train line grea-
‘wcimm J;}.mmaf,.w delivering a con-

q}pﬁnm Dressure 1o the opposite
3 valve- rﬁerﬂhng MERNS. |
sure  controlling a*a:namma com-
n compination, o fraia line PEEC‘ )
30 Talve caging, 8 controtling valve in
{‘i CASING
q‘zfm'i“@iha& Tf:_ive W gpen communication
with gaid valve casing on the ocutlet side of
said valve, ! r.:"!hmfrf'a@m 1 stich chambery
supject on ife under side to steam-oublet-

bomd &
(o
£
)
73
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P
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- pressure from said valve casing to effect d{}s
ing ot said controiling valve, a train line

pressure connection normally exeriing a con-
stant valve- oD 111110* pressure against ‘me
agther Sld”‘" 0.5' Sd-i.{z. Elﬁpﬂ FL‘TH‘ ’1‘1&. &1l II’
covernor 1m said mﬂmemm be Cween sald

-{h -m“u:ag.m ang train s,

. Pressure regulating apparatos coinprie
mgq in -.,,n:m‘ﬂmiimh, & SLeam qi V& LUEIg

ha v;mﬂ* 11 1'&3'; and outiet }‘}I‘I‘f’%.. 8 Vaive 1 § u‘.l;’&
casing, a dizphragm chambsr open to s said

' vaive casiug on t 1@ oudlet side of the valve,

&*

e
3 G

£ sald chamber "
o eriest

et-—pﬁw%m O OfiS

qi‘ibj}f—“&: 3

SLORS ”Tl Gy siae.

¢ {ymw 0.,. .h.a..d ﬁﬁh.:?dhln"‘"’ vaive, o SOUTCS 43._

(}nlf‘.ﬁﬁulf}ﬂ ﬁB”
L‘:} the other

v
'HE".-

"iiv 1% 3—0, Ezm*zg nTes
side 01 921 .::fE digphragm, H“"‘
zz1d connestion which a.mech Hy ra-
Sﬁ.ia:ﬁé_ digphragm vpon failare of air
Sai¢ connsciion.
Pﬂ:’%ur# rs:guhf g {lﬂpf-&h‘i GOIN -
L eont mmmhw g siaam X th:?: 285-
ined anda outet ports, a

‘ “H_il‘zﬁ' )
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ma?}hmﬁ’m charmber above said

oy air FOVEINOY
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valve-operating Hieans coimprising o dia-
phragm subject on one side to steam-outlét-
pressure to efiect closing of said controlling
valve, an air pressure conrection normally
exerting a constant valve-opening pressure
on the other side of said diaphragm, and an
air governor to automatically "maintain a
constant pressure on sald valve-regulating
means under normal conditions and auto-

536,535

| matically operable to relieve pressure on said 3 4

regulating means upon failure of air supply
in said connection. - __ .
In testimony whereof I affix nuy signaturs

‘in presence of two witnesses.

JAMES A, HICES,
Witnesses: - ' |
X H. Hiww,
R. S. Qo
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