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To all whom it may concern:

Be 1t known that I, Jesse B. Higsr, a citi- |
zen of the United States, residing at Chi-

cago, 1 the county of Cook and State of
Ihinois, have invented certain new and use-
tul Improvements in Gas-Pressure Reduc-

ing and Regulating Mechanisms, of which

the following is a specification.

Certain gas pressure-reducing and regu-
lating mechanisms, as now constructed, in-
volve the use of auxiliary diaphragms or
other means for controlling the main reduc-
ing valve, actuated by the low pressure gas,
$o that- when the lower pressure falls below

a certain predetermined value, the main

alve will be opened and high pressure gas
will |
sure to the low pressure main until the Jower
pressure has been raised to its proper value.

Then the main reducing valve is closed by

the auxiliary mechanism and the further ad-
mission of high pressure gas to the low pres-
sure main 18 cut off. These mechanisms, as
now made, are subject to several important
defects, among which are, that the aCCUIMU-
lation of water or mud in the manholes
where they are placed affects the operation
affecting the
pressure acting on the diaphragms, thus
throwing them out of adjustment and caus-
ing them to act at other than the desired oas
pressures; that the failure of one of these
auxiliary diaphragms, either by puncture or
bursting, will admit high pressure gas di-
rectly to the low pressure main without con-
trol, thus endangering meters, house regil-

lating mechanisms, and even the health of

the gas users themselves: and that the main
valve for the admission of high pressure oas

to the low pressure main is subjected con-

stantly to the opening tendency of a weight,
o that the failure of low pressure gas to
overcome this opening tendency might also
atlow excess of pressure to accumulate in the
low pressure main.

‘T'his invention relates to an improved de-

sign and construction of mechanisms for re-

ducing the gas from a higher to a lower
pressure and the maintaining of a prac-
tically constant pressure in the low pressure
main regardless of the rate of consumption
ot low pressure gas and of the fluctuations
of pressure of the high pressure gas, as well
as regardless of outside disturbing in-
fluences, such as the accumulation of water

ve allowed to pass from the high pres-

in the vault or manhole, where the regulat-
ing and reducing mechanism is placed; and
also the provision of an auxiliary mecha-

nism, the failure of any of whose parts will

automatically cut off the supply of high
pressure gas to the low pressure main. And
the invention consists in the features of
construction and combination of parts here-
inafter described and claimed. |

In the drawings, Figure 1 shows dia-
grammatically the arrangement of parts in

my improved reducing and regulating mech-

anism; and Iigs. 2 and 8 are enlarged de-
tails of the type of auxiliary and control
valves which I use, respectively.

Referring to Iig. 1, gas from a high pres-
sure main 1 passes through ports 2 and 3,
when open, into a chamber 4, and from
there into a low pressure main 5. The pas-
sage of gas from the main 1 to the main 5
through the ports 2 and 8 is controlled by

valves 6 and 7, acting in unison to open or

close the above mentioned ports. An aux-

1liary regulator 8 is operated by the pres- -

sure of gas from the low pressure main, act-
Ing through a pipe 9 to open or close a

valve 10, thus establishing or cutting off
ccommunlcation of chambers 11 and 12 of

auxiliary regulators 18 and 14 with the low
pressure main 5, through pipes 9, 15, 16 and
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17. Springs 18 and 19 of the auxiliary

regulators 18 and 14 respectively, are so
adjusted that these regulators will act to
open or close valves 20 and 21 at the same

gas pressure in the chambers 11 and 12, this

pressure being equalized at all times through
the pipes 16 and 17. The opening of the
valves 20 and 21 places a chamber 22 of a

main valve-actuating mechanism 23 in com-

munication with the high pressure main 1,
through pipes 24, 17, 16 and 25.
phragm 26 of the main valve-actuating
mechanism 23 connects with a stem 27, the
lower end of which carries the main valves
6 and 7, and the upper end of which passes
from the chamber 22 by means of a small
diaphragm 28, and is attached to one end of
a lever arm 29, which is pivoted to a ful-
crum arm 30. A weight 31, acting through
the lever arm 29, tends always to close the

ports 2 and 3 against the pressure acting

down on. the diaphragm 26, due to any ex-
cess of gas pressure in the chamber 22 over
that in the chamber 50 of the main valve-
actuating mechanism 23, and is of such
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(:0111b111ed Weloht of the V‘lh’BS 6 and T, the

‘stem 27, the dlaphmgm 28, and the maxi- |
mum Water pressure. which: might have to.
come upon the diaphragm: 28
" ing of the manhole or vault contamma* the |
. ‘mechanism.

"The chamber 22 of the 11’1f1111'
valve- qctruat»mo mechanism: 93 18 connected

"”j.through a pipe 32, a needle valve 33; and:a

connectlon 84, with the low pressure main

,-s0-that When the. high- pressure. gas-is cut

PR Off :Er()]_f[lr thlS Ch&mber b the Cl{)Slng O’f thef_

- - valves. 20 fmd 921, the gas in: 1t wall escape
- anto. th& main, d, thuq fl.llowmﬂr the. weight, 31

o spectively,

-~ 15 _to-raise the. r%tem, 27 and. close the vqlve% 6._-
- and' 7. Upper chambers 85, 36 and, 87,
|  the’ auuhary regulators. 8, 13 and: 14, re-
SRR commummte Wlth ‘the: atmos--'-
‘ R __phere th'_['()uO‘h plpeS 38 39 4:0 4:1 ‘111(‘]_ 4‘) ‘lt
a point, where water: collected in.the vault or
- manhole cannot. enter them and= thus ‘Lf’fect,

- their, operation.,

~ The low pressure. chamber 50-of the main
-"."vqlve actuating mechanism 23 is connected:
with the low pressure main. 5 by the pres-
- sure- ethzmo' connection 48.

ber 50 1s: separated from the ch*xmber 4 by },

The. cham-

'.:_f-f_-means, of a. baffle wall 49, which has. in 1f. a.

~hole 51 ]ust large enou*::'h to easily pass the-
stem, 27, ‘This. baffle wall is for the purpose.
of; preventnw' the accumulation of dynamic-
. pressure in the.chamber. 50 due to.the. rush-

- ing--of gqs throuo*h the: port 2 When 1t 15:__

“Vopened o - _
In. practlce the. operatlon of the mecha-ﬂ_

_nism, 1s.as. follows: Low pressure gas. com:
 municates. from the main 5 throu0h the
. pipe 9ito.the lower face of-a dnphlaom 43

of the. regulator- 8. The upward. pressure

“on, the ‘diaphragm 48, caused by the low.
.- pressure gas,. 1S res:lsted by a weight 44, and:
- thev 1lve 10 is opened-or closed by the action.

' of the gas pressure: through the:medium. of.

S 45 the. main- 5. falls t
‘ - lopenedg and. some gas.is allowed: to- pass

from the- pipe 15 and the- mechanisms. con-

a lever 4:5 “When the pressure.of the gas.in.
the valve 10: is- slightly

~ nected with-it, thereby reducing the pressune
. acting on the: 1ower face of: the: diaphragms.

50 46, «‘Lnd 47 of the auxiliary regulators 13.and.
- 14, respectively. -

dlqphraﬂm% 46. and: 4( are- resisted by the |

- The gas pressures on the

- gprings: 18-and: 19 which springs, as:above-

o
. 3;3_1 |

“stated, are so ‘1d]usted that the- dlaphrafrms
& will act in:unison, the gas:pressures in the

-*aumlmry reguhtms 13 and 14 being: equftl--

 ized through pipes 16.and- 17.
~the reduction: of pressure:in the main ‘3

Therefore,,
5.-wall

- allow: the I*eﬁuhtor 8 to- open the- valye: 10;,

thereby reducmo the gasrpressure under: the |

_dlaphraoms 4:6 and’ 47 and. allowing the

springs 18: and- 19+ of- these- regulators- to.

“open: tlie valves 20- and 21. The instant' | mechanism, so-that the weight 81" will main-

these” valves open, sonie high. pressure: ‘gas’

-.-'.615»- wﬂl be admltted from the m"llIl 1 throuﬂ‘h*-',

lation of water in the mfmhole

“their action: can in no wise be affected by such
flooding.

o f '985,175' }

_mfwmtude as to 110111131]13? ove 1‘001110 the ! the plpc 94 the mlm 91 the plpes 17 and

16, and tlie valve 20, through the pipe 25, to
‘the upper face of the diaphragm 26 of the
‘main valve-actuating- mechamsm 23. There-

due to flood- | upon, this higher pressure gas, acting on the

the Wewht 31; and the diaphragm 26 will:

be- ﬁorced down carrying with it the stem 27
£ | and. the V‘llVGS 6 and 7, thus opening: the
ports:2-and 3.and. ‘dlowmm gas to pass from
the main 1 to the chamber 4 a,nd thence to

the: main 5.

~ As soon as. the. oas pressure in the low:
‘pressure main has been raised: to its nor-

mal value, the qu'{ﬂlary recrulfltor S Wlll close
the valve 10; whereupon. the pressure.in the
pipes- 15, 16 6 and: 17 will rise- until the pres-

sures on the diaphragms 46 and 47, become
sufficient to close: the: valves 20 andi 21, re-
spectively.

valve - actuamno' mechanlsm

These valves will then. r%hut oif.
the supply of high pressure gas to the main
When. this
has been ‘10(301111}]18116(31 thie Weltrht 31 wall
force up the stem: 27, carrying; with it the
diaphragm. 26, the dmphraﬂ'm 28, and: the
valves 6 and 7, 'thus closing the ports 2 and.3.
And the gas 1 the chqmber 29; will: escape
through: the pipe 32, the needle valve 33,
and the connection 34 mto the low pressur
main: 5.

70
large upper Qurface of the dmphraom 26,

will overcome the upward pressure of the -

low pressure gas acting on the bottom sur-
face of this dlaphraom, the small upward
gas--pressure on the dmphran'm 28, the up-
wqrd force due to the high prcssure gas act-
ing; on. the. surfaces of the closed: valves 6.
and: 7, and the.excess upward force due to
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Tt is. seen that this. 11111:)1‘0ved mechanism

‘overcomes the first of the above enumerated.
~objections, for the flooding:
valve-actuating mechanism 23 by
cumulation of water of mud. in the manhole
“or vault where it-is placed: will: merely; serve

to throw a downward pressure. upon- the

‘small: diapliragm 28: but we have above
stated- that the wewht 31 1s of a-magnitude.
sufficient to overcome the maximum . water
‘pressure whicli might ever come upon the
“diaphragm: 28 through flooding, so- that
flooding: cannot.: flctu‘lte the mechanism 23,

and! thus abnornmlly raise the gas pressnre
in the main.

where they cannot be flooded by the accumu-
Therefore,

Also. the failure of the regulators
3, 13 and 14 to operate will merely prevent

“the admission of high pressure gas into the

chamBer 22 of the main v'llve—achmtmﬂ

tain the valves 6 and 71in the closed position,
thus merely allowmw the pressure in the

of the main
the ac-

Also the chambers. 35, 36
andi37 of the ‘nmlh‘u"v regulators 8, 13 and

‘14 are, as above stated, su1tably connecfeds -
‘through pipes to the atmosphere at a point
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main 5 to fall below its normal value, and

1 no wise endangering the apparatus con-
nected with it. - '
Those familiar with the present state of
the art of regulating gas pressure will ap-
preciate the fact that the devices used 1in
this 1mproved system can be made of simple

and durable construction, and that the in-

creased safety above mentioned, attainable
through the use of it, will in itself consti-
tute a large advance in the art.

I claim: | -

1. In a gas pressure-reducing and regulat-

ing system, the combination, with auxiliary

regulators, of a main valve-actuating mecha-

nism comprising a shell, a relatively large
diaphragm dividing said shell, a relatively
small diaphragm placed in one side of said

shell and symmetrically with respect to said

larger diaphragm, a needle valve cotnection
connecting the space between saxd  dia-
phragms with the low pressure main, a stem
suitably attached to said larger and smaller
and carrying main valves
acdapted to open and close the ports for the
passage of gas from the high pressure to the
low pressure main, said smaller diaphragm

‘suitably attached to a weight acting upon

the smaller diaphragm and stem normally
to keep the main valves in the closed posi-
tion, substantially as described. |

2. In a gas pressure-reducing and regulat-
ing system, the combination, with auxiliary
regulators, of a main valve-actuating mecha-
nism comprising a shell, a relatively large
diaphragm dividing the inner space of said
shell, a relatively small diaphragm placed in
the upper side of said shell symmetrically

with respect to said larger diaphragm, a

connection from said auxiliary regulators

for the admission of high pressure gas to
~the space between said larger and smaller
ciaphragms, a needle valve connection con-

necting the space between said diaphragms
with the low pressure main, a stem sultably
attached to said larger and smaller dia-
phragms and carrying main valves acapted
to open and close the ports for controlling

the passage of gas from the high pressure to
the low pressure main, said smaller dia-

phragm suitably attached to a welght act-
ing upon the smaller diaphragm and stem
normally to keep the main _
closed position, substantially as described.

3. In a gas pressure-reducing and regulat-

g system, a main valve-actuating mecha-
nism, comprising a shell, a relatively large
diaphragm dividing the inner space of said
shell, a relatively small diaphragm placed
1 one side of said shell symmetrically with

respect to said larger diaphragm, said larger

diaphragm attached to a’stem, said stem car-
rying the main valves for opening and clos-
ing the ports between the high pressure and
low pressure mains, said stem connected to

valves 1n the

' close a main control valve and a secondary

said smaller diaphragm, said smaller dia-

phragm connected through a lever mecha-
nism with a weight, said weight exerting a
tforce on said lever mechanism and stem in a
direction tending normally to maintain the
main valves in the closed position, the high
pressure chamber of said main valve-actuat-

ing mechanism communicating through n

needle valve with the low pressure main, in
combination with an auxiliary regulating

mechanism actuated by the pressure of ihe.
gas 1n the low pressure main, for controlling

the admission of high pressure gas to the
space between said larger and smaller dia-

‘phragms of the main valve-actuating mecha-

nism, substantially as described.
4. In a gas pressure-reducing and regunlat-

ng system, a main valve-actuating mecha-

nism adapted to be operated by high pres-

sure gas admitted thereto under the control

of an auxiliary regulating mechanism, com-

posed of a control auxiliary regulator com-

prising a shell, a diaphragm dividing the
inner space of said shell, a weight tending
normally to depress said diaphragm against

80

89

90

a pressure thereon due to the pressure of low

pressure gas, and an auxiliary control valve
connected to said diaphragm, said auxihary
control valve connecting the pressure cham-
bers of a main auxiliary regulator and a sec-
ondary auxiliary regulator with the low
pressure main, the diaphragms of said main
auxiliary regulator and said secondary aux-
1liary regulator acting at equal gas pressures
to operate a main control valve and a sec.
ondary control valve, said secondary control
valve, when open, placing the pressure
chambers of the secondary auxiliary regu-

lator and the main auxiliary regulator in

communication with the high pressure main,
and sald main control valve, when open,
admitting high pressure gas to operate the

main valve-actuating mechanism, substan-

tially as described. -

~ 0. In a gas pressure-reducing and regulat-
INg system, a main valve-actuating mecha-
nism adapted to be operated by high pres-
sure gas under the control of an auxiliary
regulating mechanism, said auxiliary regu-
lating mechanism composed of a ‘control
auxiliary regulator, comprising a shell, a
diaphragm dividing the inner space of said
shell, a weight tending normally to depress
said diaphragm against a pressure thereon
due to the pressure of low pressure gas, and
an auxiliary control valve connected to said
diaphragm, said auxiliary control valve.
when open, placing the pressure chambers of
a main auxiliary regulator and a secondary
auxiliary regulator in communication with
the low pressure main, the diaphragms of

said main auxiliary regulator and said sec-
ondary auxiliary regulator acting at equal

gas pressures against the force of springs to

956
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7-_00111:101 valve respectwely eald SECODd‘Lly | 111.-_1111 sa]d smaller dlaphrafrm cmmected b)ﬂ

- control valve, when open, plecmg the pres-
7 sure cha,mbers of the main auxiliary regu-

- lator and the secondary aumhery regulator |
in communication with the high preseurei
‘main, and said main control Valve, when
~ open, admitting high pressure gas to oper- |
- ate the maln “valve- actuatmc' mechmmsm,v
: substantm]ly as described. o
6. In a gas 11)1‘eesure Ieduemo fmd l*egu-f-__
flatmo System a control aumlmry regulator,
- comprising a shell, a diaphragm dlwdmfr-_
- the inner space of- said shell, a- welght tend- |
~ing normally to depress said diaphragm
aoamst a pressure thereon due to the pres-
- sure of low pressure gas, and an auxiliary
~control valve connected to said diaphragm,

1 D

said auxiliary control valve connecting the

~valve, when open

350

- pressure

 pressure chambers of a main au\ﬂmry reg- |
ulator and a secondew ‘111\111‘11‘57 retruhtor'
- with the low pressure main, the dlaphrao*ms :.
~of said main auxiliary and said - secondary:
_euuhaly reﬂu}ators acting  at equal - gas
. pressures wmnst the toree of springs to-
o5
- ary .control valve, said secondary control
- ‘placing - the pressure
- chambers of the. eecondary auxiliary regu-
- “lator and the main auxiliary 1"e011lat0r in
the hwh pressure
~ -main, and said main control Y‘llve, when
- open, ‘ldl‘ﬂlthng Iigh pressure gas to the
| chamber ef a  Main mlve actuat-
7'_.1110 mechanism, substantially as described.
~In a gas preeeme -reducing and regu-
R ;]atmo eystemj a control. fm'*nllary I'egulatm:', |
~comprising a shell, a diaphragm dividing

operate a main control valve and a second-

eonnnunwatlon Wlﬂl |

o the 1nner space of fmd shell, a we 1crht tend
- ing mormally to depress said dmphragm

40
~ sure of low pressure
. ‘control valve _

| ¢aid auxiliary control vqlve connecting the_

45 plator and a

. pressure-

against a pressure thereon due to the pres-
ogag, and an auxiliary

connected to said diaphragm,

pressure chambers of a main aumhary reg-
secondary

oS to a

_1101‘111a]hr in the- e]o e

“auxiliary reﬂ‘uhtorh.
with the low pressure main, the dnphrfmme
of said main auxiliary and said secondary |-
~auxiliary regulators acting at eqn‘ll oas.
pressures against the force of ¢ springs to op-.
erate a main control valve and a secondary
. control valve, said secondary control valve,
~when open, phcmo the. preeem'e chambers

. of the secondary auxiliary regulator and the
~main auxiliary regulator n eommumcatlon_
.55 with the high pressure main, and said main
"~ control Talve, when open, edml‘rtmw high |
‘main  valve- qctuatmo"
- *_mechﬂmsm comprising a_shell, a 1"61‘1t1ve1y3_
- large dlephlefml dividing the mner space
60 of said shell, a- 1‘e1f1t1ve1y small diaphragm
" in one side of said shell, a stem attached to-
- said- larger and smeller diaphragms and

" wwmo main valves adapted to open and

R close: ports for regulating the flow of gas |
- 65

means of a lever mechanism with a weight,
‘the tendency of said. .weight acting upon

sald stem being to-keep the main valves

_tl ally as deS(:l 1bed

8. In a gas pl'essme -reducing ‘md regu-

poeltlon eubst‘ln-_

70

lating syfstem a control fum]mry 1‘e0‘111‘1t01".- '-

comprising a shell, a diaphragm leldlno
the inner space of said shell, a weight tend-

ing 1101‘11‘1f111y to depress said dlaphragm:
qnamet a pressure thereon due to'the pres-
sure of low pressure gas, and an auxiliary
‘control valve connected to S‘Ild (1111)111‘&0111,-
said auxiliary control -
‘pressure chambers of a’ main auxﬂmry reg-
ulator and a secondary- auxiliary regulator

with the low pressure main, the dl&phI‘
of said main auxiliary and sald secondary
auxiliary regulators acting at equ‘ll oas
pressures - acramst the force of springs to
operate a main control valve and a second-
| ary control valve, said secondary control

-alve connecting the

ms

valve, when 0pen, ‘placing the pressure

chambers of the secondarv 'u,rﬂlmry regu-

lator and the main auxiliary regulator in
commummtwn with the high pressure main,

and said main control valve, when open,
admitting high pressure gas to a main

valve - actuatmg mechanism, comprising a

shell, a relthely large dlaphraﬂm dividing
‘the inner space of s*ud shell, a relatively
small diaphragm in one side of sald shell
placed symmetrlcal]y with respect to said
larger diaphragm,a needle valve connection

connectmcr the space between said dia-
phragms “with the low pressure main, a
stem suitably attached to said smqller :md
‘arger diaphragms and carrying main

valves adapted to open and close the ports

for the passage of gas from the high pres-

sure to the low pressure main, said smaller
diaphragm connected by means of a lever

nrechanism Wlth a welght acting 1101‘11‘1'111v
to keep the main valves in the c]oeed poe]-

_tmn, subetantlally as described..

9. In a gas pressure-reducing and regu-

.latmg system, a control auxﬂmry regulator,
comprising a shell, a diaphragm
the inner space of said shell, a weight tendmg
normally to depress said dmphraﬂ'm agalnst.
~a pressure thereon due to the pressure of low

w1d1no'

pressure gas, and an auxiliary control valve
connected to said diaphragm, said auxiliary

control valve connecting the pressure cham-
bers of a main fmmhary regulator and a sec-
| ondary auuhqrv regulator with the low pres-
‘sure main, the diaphragms of said main aux-
_1hary and sald secondary auxiliary regulators

acting at equal gas pressures against the force
of springs to opemte a maln control valve

and a secondary control valve, said second-
ary control valve, when open, placing the

pressure chambers of the secondary auxil-.
__----from the hlU‘h pressure to the low pressure | 1ary reguhtor and the main a,umhary regu-

75

80

S5

90

95

100

105

110

115

120

129

130




10

Lo

2U

ot

oot
(e}

60

985,175

lator in communication with the high pres-

sire main, and said main control valve,
when open, admitting high pressure gas to
a main valve-actuating mechanism compris-
ing a shell, a relatively large diaphragm di-
viding the inner space of said shell, a rela-

tively small diaphragm placed in one side of

satd shell symmetrically with said larger
and smaller diaphragms, said larger dia-
phragm attached to a stem, said stem car-

rying the main valves for opening and clos-

mmg the ports between the high pressure and
the low pressure mains said smaller dia-
phragm and stem connected by means of a
lever mechanism with a weight, said weight
tending normally to maintain the main valves
1n the closed position, the space between said
larger and smaller diaphragms communicat-
ing through a needle valve with the low
pressure main, substantially as described.
10. In a gas pressure-reducing and regu-
lating system, a main valve-actuating mech-
anism adapted to be operated by high pres-
sure gas admitted thereto by means of an

auxiliary regulating mechanism, composed
of a control auxiliary regulator comprising

a shell, a diaphragm dividing the inner

space of said shell, a weight tending nor-

mally to depress said diaphragm against a
pressure thereon due to the pressure of low

pressure gas, and an auxiliary control valve

connected to sald diaphragm, said auxiliary
control valve connecting the pressure cham-

bers of a main auxiliary regulator and a sec-

ondary auxiliary regulator with the low
pressure main, the diaphragms of said main

auxiliary regulator and said secondary aux-

iiary regulator acting at equal gas pres-
sures to operate a main control valve and a
secondary control valve, said secondary con-
trol valve, when open, placing the pressure
chambers of the secondary auxiliary regu-
lator and the main auxiliary regulator in
communication with the high pressure main,
and saild main control valve, when open, ad-
mitting high pressure gas to operate the
main valve-actnating mechanism, the cham-
bers on the low pressure sides of the dia-
phragms of said control auxiliary, main
auxthiary, and secondary auxiliary regula-
tors, being connected to atmosphere at a
suitable point, substantially as described.

11. In a gas pressure-reducing and regu-

lating system, a control auxiliary regulator,

comprising a shell, a diaphragm dividing
the mmer space of said shell, a weight tend-
g normally to depress said diaphragm
against a pressure thereon due to the pres-
sure of low pressure gas, and an auxiliary
control valve connected to said diaphragm,
sait auxiliary control valve connecting the
pressure chambers of a main auxiliary regu-
lator and a secondary auxiliary regulator
with the low pressure main, the diaphragms
of said main auxiliary and said secondary

‘pressure gas to the pressure chamber

5

auxiliary regulators acting at equal gas
pressure against the force of springs to oper-

cate a main control valve and a secondary
control valve, sald secondary control valve,
when open, placing the pressure chambers
of the secondary auxiliary regulator and the
main auxiliary regulator in communication

with the high pressure main, and said main
control valve, when open, admitting high
' of a
maln valve-actuating mechanism, the cham-
bers on the low pressure sides of the dia-
paragms of said control auxiliary, main
auxiliary, and secondary auxiliary regu-
lators, being connected to atmosphere at a
suitable point, substantially as described.
12. In a gas pressure-reducing and regu-
lating system, a control auxiliary regulator,
comprising a shell, a diaphragm dividing
the mner space of said shell, a weight tend-

ing normally to depress said diaphragm

against a pressure thereon due to the pres-

sure of low pressure gas, and an auxiliary
‘control valve connected to said diaphragm,

said auxiliary valve connecting the pressure

chambers of a main auxiliary regulator and

a secondary auxiliary regulator with the low
pressure main, the diaphragms of said main
auxiliary and said secondary auxiliary regu-
lators acting at equal gas pressures against

‘the force of springs to operate a main con-
trol valve and a secondary control valve,

sald secondary control valve, when open,
placing the pressure chambers of the sec-
ondary auxibiary regulator and the main
auxiliary regulator in communication with
the high pressure main, and said main con-
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trol valve, when open, admitting high pres- .

sure gas to a main. valve-actuating mecha-
nism, the chambers on the low pressure sides

~of the diaphragms of said control auxiliary,

main auxiliary, and secondary auxiliary
regulators, being in communication with at-
mosphere at a suitable point, said main

‘valve - actuating mechanism comprisine a

shell, a relatively large diaphragm dividing
the 1nner space of said shell, a relatively

smail diaphragm placed in one side of said
shell symmetrically with said larger dia-

phragm. said larger and smaller diaphragms
attached to a stem, said stem carrying the
main valves for opening and closing the
ports hetween the high pressure and the low
pressure mains, sald smaller diaphragm and
stem connected by means of a lever mecha-
nism with a weight, said weight tending
normally to maintain the main valves in
closed position, the space between said
larger and smaller diaphragms communi-
cating through a needle valve with the low
pressure main, substantially as described.
13. In a gas pressure-reducing and regu-
lating system, the combination, with auxil-

lary regulators adapted to be operated by

changes of pressure of the gas in the low
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B j'pl essure main from its normal Value of a
. main’ valve- actuatmg mechanism havmg
- within 1t a. relatively la,rge dmphragm
_'-l_qdapted to be operated by high pressure gas
.5 admitted against said dlaphraom by the aux-
- iliary regulators a stem attached to said
- ‘larger diaphragm, main valves attached to
o -'sa,ld stem and arranged to open and close

| ports for the passage of gas from the high
> pressure to the low pressure main, a reh-j
' tively small diaphragm placed in one side of

- said shell symmetrically with respect to said
-largel dmphmgm said stem attached to said

- .smaller-diaphragm, said: smaller diaphragm
- 15 and stem attached to a- Welo*ht adapted to |

- exert force on said stem in a dlrectlon CON-

" stantly tending to maintain said main valves | s
. 1n closed. p081t10n a baffle wall for the sepa-
- ration’ of the low pressure chamber of said

‘main valve- actuatlm mechfmlsm from the

E _low pressure main, and s connection between
 said low. pressure chftmber and the low pres-.

~ sure main, substan‘rlally as described.
14, In- a

-latmﬂ System a -control ‘111}(111‘11'V 1‘e<ruht(>r

j'_ff""’comprlsmtr a shell, a dmphraﬂm dlmdmn; |

- the 1nner space of said shell, a weight tend-,_ :
~ing’ normally to. depress sald dlaphmmn
- against a pressure- thereon due to the pres-
©Y gure of low pressure gas, and an. auxiliary |
. control valve connected to said dmphnom

said auxiliary control valve connecting the |
- pressure clmmbers of a main au*ﬂlmry regu-
- “lator . and ‘a secondary 'Lllllh‘l,]?y reoulatorq
with thelow pressure main, the dl‘lphl‘ELO'Il’lS'

of said main auxiliary and said secondary

. au‘ﬂhary regulators acting at equal gas pres-
© . sures ag ‘unst the force of Springs to Operatef' o
- aman contml valve fmd a secondmry con-—'_;. )

gas pressure- leducmﬂ and 1‘@*-'}11-?

'-:*9_85;1775 -

trol valve._ said secondary control valve,
| when open, placing the pressure chambers

of the secondary aumhary regulator and
the main auxiliary regulator in COMINUNICa-
tion with the high pressure main, and said

‘main control valve when open, admlttlnn'
| hagh pressure gas to a main valve- actuatmn'
-_mechamsm the chambers on the low pres-
sure sides of the diaphragms of said control
{ auxiliary, main auxiliary, and secondary
auxiliary regulators being in communication
with the atmosphere at a suitable point, said
mdin valve-actuating mechanism compris-
ing a shell, a relatwely large diaphragm
leldlllD the inner space.of sa id shell, a rela-
tively small diaphragm placed in one side of

said shell symmetrically with said larger

diaphragm, said larger and smaller dia-
phragms attached to a. stem sald stem carry-

mg the main valves for opening and clos-

ing the ports between the high pressure and
the low pressure -mains, Sdld smaller dia-

 phragm suitably attached by means of a
lever mechanism with a weight, said weight
, | tending normally to maintain . the main
valves in closed position; the space between

saicd larger and smaller diaphragms com-

__ 'mumc‘ttmo through a needle valve with the

low pressure main, the low pressure chamber

of said main valveé-actuating mechanism be-
-I'ing separated from the low pressure main
by means of a baflle wall, and a connection
Dbetween the low p]:'essure chamber and the

low. pressure main, substa.ntmlly as deé
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