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To oll whom, it may concern: '

Be it known that I, Jarss A. Hioxs, citi-
zen of the United States, residing at At-
lanta, in the county of Fulton and State of
eorgia, have invented certain new and use-
ful Improvements in Air - Control Steam-
Valves, of which the following is a specifica-
tion. .

The present invention relates to fluid pres-
sure eontrolling apparatus and in its present
application is shown as adapted to steam

eating appliances, particularly those used
in connection with steam heating systems for
railroad cars, although obviously not of ne-
cessity confined to that particular use ag it
may be adapted to other heating demands,
and to other apparatus where ar, automatic
apddeﬂective control of fluid pressure is de-
sired. - '

expression discloses the
the steam valve of g heating system, this au-
tomatic contro] being effected by air pres-
sure, preferably ‘
so that, as long as air pressure is maintained,

although not necessarily confined to this |
source, as the air pressure might come from

any suitable source, the steam valve will be:
kept in open position, but should. the air
pressure fall
by brcaking of train line or othey source of
ar-pressure, due to accident or other ph:

normal conditions, the steam valve wil} au- |
tomatically close and all danger of lling the
cars with scalding steam from the radiating

system will be eliminated.
Furthermore, my: system of air

pressure
control is of such construction

as to perit a

- very ‘close and accurate regulation of the i

amount. of steam-delivered fo the radiating
System: from the boiler; this regulation of

steam pressure, after such Pressure has been |
being automatically con--

once determined,
trolled by the apparatus. _ -

Another feature of the system is the pro-
vision of a manual valve controlling the air-
pressure for the automatic steam valve, so
that such steam valve may, if desired, be cut
oft from air-pressure, L

In order that the invention may be under-
stood by those skilled in the art, T have illus-’
trated in the drawings hevewith, one em-
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Briefly stated, my invention in its present !
automatic econtrol of

derived from the traim line,""

for any reason, as for example,

15,1908, Serial No, 453,185,

| bodiment of my invention, and in said draw-
| ings; Figure 1'is a view, partly in section, of
| my Invention. Fig. 2 is'a plan view of the
governot to illustrate the pipe connechions,
Referring to the drawings by numerals
[ and letters, like characters indicating like
| parts in the several views, 1 denotes the
;steam valve, which seats upon a suitable
j valve-seat in the valve-casing, which cas-
| ing communicates on one side of the valve
’ with - the radiating system of ‘the train
| and on the other side of the valve with
f the boiler, the inlet side of the valve
i casing being at A and the outlet side at
! B as clearly shown in fig. 1 of the draw-
| ings. This valve casing is surmounted by
| & diaphragm chamber which communicates
1 with said valve casing and in which is placed
2, which bears ioosely upon
the stem of the valve 1, said valve stem cay-
| Iying a perforated-collar op spider 3 which
 moves with w sliding fit in the neck 4 of the
i valve casing, so as to steady the movements
i of the valve. Bensath the valve 1 a light
| spring 5 is preferably placed, surrounding
i

. o diaphragm

5
| the tail of the valve, and of suflicient power
| to coutiter-balance and elevite the valve, and
i hold it noymally against its seat, although
| steh spring is not absolutely essential, as the
s valve 1'will operate nnder the varying ang
| opposed pressures without this spring.

I The upper part of the diaphragm, cham-
I'bery ahove th diaphragn 2. is connecied hy
Lineans of a passage. 6, i

| air-governor, which is coupled into the train
| Hne or the signal line, said LOVEIUGT ean-
,f- prising an ontlet-pressure-conirolled  dia-
{
!
|
I
]
I
l

Pliragni 8, which bears agninst the stem of
an_aiv-inlet check valve 9, which controls
the port leading to the chanber 10 beneath
the diaphragm. The said dixphragm 8 is
normally forced downwardly in position to
“open the check valve. 9, by means of 3 spring
11 surrounding the diaphragmn stemn and
‘compressed between the head of the dia.
phragm 8 and an abutment formed by an
adjustable slecve 12,7 preferably  screw-
threaded inte'the top of the air governor

!
1 casing, and the tension of the spring 11 may
| be varied by turning the sleeve 12 down or

up, S0 as.to exert greater or less force, as
| the case may be, upon the diaphragm &;

and pipe 7, with an.
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" diaphragm 2 be reduced for

o

~ u suitable lock nut 13 being provided by

10

means of which the sleeve 12, after adjust-
ment, may be locked in position. The said
governor is provided with a
formsa connection with the train line or 6ther
source of air pressure, and from pipe 14 air
pressure is 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 l[\)assage 16, pipe 7,
and“ passage 6, to the chamber above the
diaphragm 2. With this construction it

“will be seen that the pressure upon the dia--

 phragm 2 may be varied by means of the

© 15

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

~ diaphragm 2:being open on thé one. side to
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‘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 pourids, the train line will give
up 5 pounds pressure, and this, exerted upon

-the diaphragm 1, will force said diaphragm

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-

g system will be accurately controlled and:

regulated. Should the’pressure above the
any reason,

cither accidentally or intentionally, the

steam valve 1 will at once close under steam |’

ressure, and steam shut off from the radiat-
ing system of the train. :

It will be seen that the operation of this
.controlling device for the heating medium

is dependent upon the train line pressure
or signdl line pressure (for it may be con-
nected with either line) being maintained,
and that the moment the train, line is re-
duced or destroyed; by breaking the pipe
connection on elther side of the air gov-
ernor, the automatic operation of the steam

valve is effected. :

I am aware that it has been proposéd to

. control a diaphragm-operated steam valv
. from 2 _source of air pressure, and I am

55

. as I am aware I am the

60

aware glso that it has been proposed to oper-
ate a steam valve by the opposed actions of
train line pressure and a spring, but so far
rst 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

. goveérnor, whereby a constant direct air pres-

sure is exerted on the diaphragm in. opposi-

tion to the steam pressure, and with ‘the
elements so combined and arranged as.that

pipe 14.which

046,635

failure of the air supply will instantly re-
lieve pressure on the other side of the dia-

phragm and effect the closing of the steam

valve under the opposing steam pressure.’

65

This construction gives a balanced eondi- -

tion and absolutely automatic action of the
valve without the intervention of apy in-

70

termediate devices to effect the ogeration :

of the valve, so that the action of the regu-
lator is uniform under working conditions
and direct and instantaneous upon failure
of air pressure. :

In the passage 7, between the pressure gov-
ernor and the automatic valye, I place 4 cut-
out and bleeder 17, which has a through pas-
sage 18 which is 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
relieve pressure.
and bleeder 17 I secure a manual control of the

valve 1, for air pressure may be manually -

intermitted on the diaphragm 2 by turning
the bleeder valve 17 to release position, the

\valve 17 when in this position relieving pres-

sure above diaphragm 2, which will then be
lifted by steam pressure on the outlet side of

y the use of this cut-out
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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 17 so that air pressure in the train line

95

or other. source of pressure will not bleed

away. Preferably the usual gage and»pop- L

valve connections 21 and 22 will
in the passage 7, as conventionally indicated.
In order that'the water of condensation

e provided.

100

may be automatically cared for, I place in -

the cap nut 23 a valve 24 normally upheld

by a spring 25, 50 s to be open and permit.
away .

the water cupped: below valve 1 to blee
‘through passages:26 in the skirt 27 and pas-
suges 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-

105

116

tion. will be effectively drained from the -

24.i5'so disposed relative to the -steamn pas-

‘| sages that steam. pressure cannot escape by
wry of;such Bleeder valve; for the construc--

tion gigges A valve which is absolutely free
from w

valye easing, and at the same time the valve. -

115.

ter or mud pockets so that sediment :

from impure water and steam.supply are . .
effectively cared for and no fouling of the. .

a]l)pumtus can occur: The said valve 24 is so
placed with respect to the steam valve Ithat

when the steam valve- opens”the drainage

valve 24 is ‘seated by the th
stem 29, - . e i

While I have shown. a part
ment of my invention, it will
that the construction may be w

idely

e ‘widely varied
without departing fromthe prinoiples in.
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volved, and I do not, therefore, limit myself
to the details shown and described, except so
far as T am limited by the pricr art to which
this invention belongs.

‘Having fully diselosed my invention, I
claim: .

1. Pressure controlling apparatus conl-
prising, in combmatlon, a steam valve cas-
ing, an automatic controlling valve in said
casing, a source of air pressure, a pressurs
motor subject on one side to QIQ‘(‘JH
in said casing to effect closing of said COn-
troller mi\'e. & pressure
said source of air pressure delivering io the
other side of said pressure motor and nor-
maily exerting a constant valve-opening
pressure +hereon, and a pressure governor in
said air pressure connection; the parts being
so disposed that brezking of said pressure
connection on mther side of said pressure
governor will relieve air pressure on said
motor and 1:0*‘1111{ said contro olling valve to
ln e under steam pressute.

. Pressure wnh'olhnr“ apparatus, con-
25 prmng, in combination, a steam \‘ﬂh casing,
an automatic. controlling-valve in said eas-
ing, a fluid pressure pipe, 2 s;lve— aperating
diaphragn subject on one gide fo stean pres-
siure to effect c?oqmg of said controfling valve,
an alr pressure connection from- said fuid
pressure pipe to the other side of said cii -
phraa‘m to norma uv exert a oc\rs*"n e
opening pressure thereon, an air rrovmmev' in
said air pressure connection, and manually
Operable means in said pressure c¢ nnection
to release -air pressure on said. diaphragm
and maintain pressure in said pressure con-
nectign and fluid pressure pipe.

3. Pressure regulating - apparatus com-
prising, in combmatum. @ valve casing hsv-
g steam inlet and outlet ports, 2 valve seat
the npper surface of which is substantially
in iine with the outlet port to ehmmate wa-
ter pockets on the outlet side of the valw
seat, an gutomatic controlling-valve on said
seat, a source of air pressure, a valye-cperat-
ing motor subjeet on one side to steam pres-
sure to permit said Loqtv'nﬂmy valve to c‘me,
and on the other side to valve-opening air
pressure, and a valve-conis nlif-d drainags
chamber on the inlet side of said val
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4. Presshre “urahwlv{y apparatus,
prising, in combinati ion, a fwm vaiv
1ng, an automatic conirciling vaive in & id
casing, 2 souree of air preseure, o valve-oper-
ating disphragm subjeet on rugerside o
steam, pressure mnd on the . gide to air
pressure, and a Gmm on the iﬂ tat
i 19 of ¢ a*d steam clesed when
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5. Pr sssire controili
])!‘lalxl“’. 1*1 mrnbhmmm

pressure

t-r) mnection from | a

555 %

ating diaphragm subject on one side tosteam
pressure and on the other side to air DrEs-
sure, & v normally open drainage valve on the
niet su:le of said steam. valvef and connee-
tions between soid steam valve and said
rainage valve which operate to close said
drainage valve when the steam valve is
nﬂned
. Pressure controlling apparatus . com-
19}]’10' in ﬂombmmmn, a steam Valve cas-
ing, an automatic controlhnrr valve in said
casing, a source of air pressure, a valve-oper-
ating dmyhmo’m sm)cct on one side tosteam
pressure and on the other side to air pres-
sure, n chambered drainage cap below said
steaim valve, & normaily open drainage valve
in said cap, and 2 valve stem extending
irom said steam valve md bearing against
said drainage valve to close the dmn&&c

valve when said steain valve is opened.
’4. ? TESSUTE r*ont rolling mrnmtuc‘ com-
won, & tv'a=n line pme. 3

?i 01:3“&7‘0111"?”” Vf/llVf‘ in

said con Dﬂ‘[*f' Vaive md a train l‘r\e peo-
sure- con 'wct,to“ no;ma";.v delivering a con-

0t

g pressure 1o the opposite
Tve- fmerf ting méhns,
-i)&_tﬂ[l").@
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saim va
dure sontrolli ling ai

Cha

ks
Wt
r
¥
[

com-

(o]
g
sy
o

o B
-

prising, fn combination, & frain line plfe,

steam valve casing, s \,ontr Hmr valve m
said casing, & diaphragm charber above said
o g valve in open communieation
= i valve casing on the cutlet side c»f

zaid vaive, a diaph *'afrm in sich chamber
subject on ite under side te steam- oumet—
pressure from said valve casing to effect clos
ing of said conirolling valve, a train line
pressure connection normally exeriing & con-
stant valve- ar)omnfr pressure against the
other side of said diapbragm, and & air
governor in said connection befswen said
dwp"u:agw ndG train lins.

9. Pressurs regulating apparatus eompy
ing, in bf‘ﬂ"ﬁ]ﬁuﬂinh, & steam qi Ve OB

havum inle? and outlet ports, a valve in &
sing, o disphragm chamber open to sa
vaive oo on the ouilet side of the vs
:rb}eﬂ

& dxanhmgm in said chamber
stenm- m;uef-pfemre on ons side to eff
‘ ri controlling valve, a source of

connection de-
8 to tho other

iy pressura

v{—opem*zg pressu
‘=5£k= i di agm, and an air governor
in ,:mc o) wei'ion ﬂzscn automatica Hy re-
Yevee szw;’v, f'x !.’)h'_»!ﬁ‘m upon failure of air
connschion.
rs-gulat: g impaf'& 4S5 GO
BUINA )m;,,, & steam va 1 /% RS-
and outlet ports, & valve in
ource of sir pra smrc; and
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valve-operating nieans ,pdmprising a dia- | matically operable to reliey’e Pressure on said 18
phragm subject ori one side {o steam-outlet- | regulating means upon failure of air supply
pressure to effect closing 6f said controlling | in said connection.

valve, an air pressure conmection normally | In testimony whereof I affix my signaturs
exerting a constant valve-opening pressure | in presence of two witnesses. '

on the other side of said diaphragm, and an : JAMES A, HICES.
air governor to automatically ‘maintain a | Witnesses: - o L
constant pressure on said valve-regulating - P H Him, . '

means under normal conditions and auto- R. 8. Orrurr,



