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PERSON NOYES,

OF LOWELL,

MASSACHUSETTS.

GAS-PRESSURE REGULATOR.

SPECIFICATION forming part of Letters Patent No, 234,421, dated November 16, 1880,
Application filed March 19, 1879. |

To all whom it may concern :

Beitknown that I, PERSON NOYES, of Liow-
ell, in the county of Middlesex and State of
Massachusetts, have invented certain Im-
provements in Gas-Pressure Regulators, of
which the following is a speuﬁeatmn

This invention 1elateb to gas-pressure regu-
lators for street-mains and other large pipes
or conduits for gas in which ‘the regulator is
composed of a casing through which the gas
passes, having a rigid valve-seat, a floating
inverted cup or holder adapted to be raised or
suppmted by the pressure of the gas in the
pipes intervening between the regulator and
the burners, and a valve suppor ted by and
floating with the holder, and adapted to close
upw*'u."dly against the valve-seat to shut off
the flow of gas through the regulator. In
this class of regulators it is desirable that the
floating holder should exert a pressure upon
the gas in the pipes between the regulator and
the burners, and such pressure should increase
as the quantity of gas passing increases, and
vice versa, 80 as to compensate tor the obstruc-

tion to the flow of gas resulting from the fric-

tion of the gas on the pipes, the friction in-
creasing with the quantity passing.

My invention has for its object, particularly,
to provide improved means for antomatically
varying the pressure of the floating holder
upon the gas; and 1t consists, mmnly, in an
adjustable automatic regulating device and
in certain details of construction, all of which
I will now proceed to describe and claim.

Of the acecompanying drawings, forming a
part of this specification, Iigure 1 represents
a sectional view of a gas-pressure regulator
embodying my invention. Ifig. 2 represents
a section on linexx, Ifig. 1. Ifig.3 represents
a perspective view of portmu of the compen-
sating device. Ifig.4 represents an elevation
of & modification of the same. Fig. 5 repre-
sents a plan view of the suspended tube.
Ifig, 6 is a plan view of a gas-main with the
pressuré-regulators in position.

Similar letters of reference indicate like
parts in all the figures. | _

In the drawings, A represents the casing
of a gas-regulator, the same being composed

- preferably of an outer wall, 1, two inner walls,

| with tbe walls, and a closely-fitting cover, 5,

applied to the outer wall. The walls 1,2, and
3 are concentric with each other; but the in-
ner walls, 2 3, are lower than the outer wall,
and the wall 2 is provided at its upper end
with a dome, ¢/, in which are small perfora-
tions for the passage of gas.

B represents the pipe for the introduction
of gas into the casing. This pipe enters the
bottom of the casing, and extends to about
the same height as the walls 2 3. Between
the pipe B and the inner wall, 3, is a space, s,
for sealing-liquid. Between the walls 2 3 is a
space, §’, for gas, and between the walls 2 1 is
another space, s% for sealing-liguid, the spaces
s $* being ‘sultmblv counected so that the liquid
will low from one to the other

C represents the gas-outlet leading from
space §'.

D represents the floating gas-holder, which
1s an inverted cup of metal, arranged to float
in the liquid in the space s%, and covering the
dome ¢ and walls 2 3. This holder is prefera-
bly provided with a conoidal band or portion,
(% as shown, and for the purpose described,
in the 1)atent to M. W, Kidder, October ‘?9
1878.

IF represents the valve, which ooumsts of a
sheet-metal tube, open at both ends, and ter-
minating at 1ts upper end in a Lorizontal ring,
f, which has a A-shaped or Lkunife edge, f.
The ring f i1s provided with a cross-bar, to
which is attached the rod ¢, that connects the
valve with the floating holder, said rod pass-
ing through and shdmﬂ in an orifice in the
dome C’. The rod ¢ g is preferably threaded
and provided with a nut, ¢°, which may be
screwed down againstthe cover of the casing,
so as to hold the valve up against its seat
whenever 1t is desired to shat off the gas from
the casing. The lower ends of the holder D
and valve If project down into glycerine or
other suitable liquid packing material, which
is placed in the spaces s §°.

G represents the valve-seat, which 1s located
oni the under side of the dome C/, and is pref-
erably of a hemispheroidal smpe

Of the parts thus far described none ‘consti-
tute my invention excepting the nut ¢° and

the threaded portion of the rod ¢, on which 1t

2 3, (one within the other,) A bottom, 4, cast works.
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The operation of the regulator thus con-
structed is as follows: The inlet B 18 connect-
ed to the outlet of a gas-meter, and the outlet
C to a pipe leading to the burners, or the
connections may be with sections of a street-
main. The lower edges of the valve If and
Lholder D are sealed by the packing in which
they are immersed, so that no gas can pass
below them, and the packing extends above

the conoidal band ¢ when the holder 15 de-
pressed. The gas entering through the pipe

C/, and a portion
of the dome

B strikes against the dome
passes through the perforations

into the 1101(1{31 D.
It will be seen that the floating holder is

supported mainly by the gas 1n tht, pipe or
pipes between the regulator and the burners,

~where the gas that passes through the regu-
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lator is consumed. When the consumption of
oas is reduced to the minimum the pressure of
oas in the pipes increases and the frietion of
the egas is reduced. The pressure acting on
the ﬂmtm o holder raises the same and causes
the valve to partially close the opening for the
passage of gas through the regulator, and
thus reduce the pressure ot the oas i the
pipes between the burners and the regulator.
When the consumption of gasisiucreased the

Cpressure is reduced by the consamption at the

burners, and the floating holder and valve fall,
so that more gas can pass through the regu-

lator. As the flow of eas incremﬂes 1its triction
o
on the pipes also increases, so thatits passage

through the pipes would be retarded were 1t
not for the fact that means are employed for
loading the holderor increasing its downward
pressure on the gas in proportion to the frie-

~tion. In the Kidder patent above referred to
the conoidal band on the fHoating holder is

4.0

5
I

6o

05

employed for this purpose. The present in-
vention consists mainly in an adjustable anto-
matic device connected to the floating holder
and used for the same purpose as the (301101{:1;11
band, and with or without the latter. This

: device consists preferably of a lever, [, having

an adjustable antomatically- bhlftlnﬂ welnht
m. This lever is pivoted to &Standard on the
top of the casing and is connected at 1ts inner
end by a link, ¢% to the rod ¢ of the valve,
which rod is extended through the cover of
the casing. |

The weight m consists of a close receptacle
or tube partly filled with mercury, and is sus-
pended from the lever by two links, n 2, piv-
oted to slotted Dblocks or pieces n/ #/, which
are adapted to slide on the lever. The tube
is preferably flat on 1ts under side and wider
at its ends than at its center, as shown in
Figs. 1 and 5. The weight may be suspended
from any part of the lever by moving the links,
whichispreferably accomplished by a threaded
bolt, #, turning in bearings on the lever and
pthl]J g throunh tapped orifices In the blocks
n' n/, as shown.

- on the casing.

| scopic or a flexible tube.

shut off the gas, as shown in Fig. 1, said lever
and weight will be about horizontal, so that
it will exert the minimun downward pressure
on the floating holder; but when the holder
is lowered by the decrease of pressure of the
oas the lever and weight are inclined, and the
latter, swingingon itslinks, assumes an altered
position with relation to the fulerum of the
lever. The inclination of the welght cauges
the mercury therein to move to the lower end,
and thas change 1ts position with relation to
the tfulerum of the lever.
thhe weight at 1ts ends enables the mercury to
accumulate in a compact form at the extreme
end, where 1t will have the greatest effect when
the receptacle 1s inclined. It will be seen,
therefore, that as the lever 1s inclined by the
falling of the holder, 1ts weight 15 shifted or
moved toward the mner end of the lever and

caused toload orincrease the downward press-
ure of the holder, said loading or increase of
pressure being (_luoctl_\ proportioned to the
downward movement of the holder and to the
increase of friction ot the gas in the pipes, so
that the flow of gas trom tlm burners 18 ren-
dered steady E-Ll]{_l uniform regardless of the

friction.

The means provided for moving the blocks
n' n’ on the lever enables the weight m to be
adjusted so that it will exert any desired de-
oree of pressure on the holder D. Hencce the
antomatic regulator can be adjusted to the
degree of friction to be overcome, such degree
incereasing with the length of the pipe or pipes
between the regulator and the burners. This
18 a marked advantage over the conordal band
and other automatic means heretofore used for
the same purpose, none of which, so far as I
am aware, have been adjustable. This ad-
justability practically enables the weight ap-

[ plied to the Hoating holder to be increased or

diminished according to the pressure or fric-
tion to be overcome.

A modification of the adjustable compen-
sating device 1s shown in Ifig. 4. In this
form two hollow Dballs are employed, one lo-
cated on the rod g and the other on a standard
T'hese balls are adjustable ver-
tically, being supported by set-screws at any
desired points, and are connected by a tele-
One of the balls con-
tains a suitable quantity of mercury. The ball
L 1s arranged at a lower point than the bhall &/
when the gas-holder 18 depressed, so that the
mercury will be contained inthe ball Land give
its weight to the holder. When the holder is

‘raised the Dball k rises above £/, and the mer-

cury fiows into the latter, thus lightening the
holder.

The enlargement ot
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I prefer to place an auxiliary counterbalanc- -

ing-welght, w0/, upon the outer end of the lever
[. This weight is preferably suspended by &
hook from a notched slot, 2% in the lever, and
counterbalances the weight of the holder D,

The lever and ifs weight are so arranged ; valve I, and rod ¢, so that the suspended tube
that when the valve F is raised to its seat to | or weight m can be entirely devoted to the au-
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tomatic action described without being re- |

quired to counterbalance the holder and its
attachments. |

In Figs. 1 and 2 1 have shown an adapta-
tion of the casing of the regulator to two see-
tions of a street-main on the same level. In
this the inlet B is provided with a horizontal
branch, X, on the same level as the outlet C,
both being horizontal and provided with end
flanges or threads, whereby they may be se-
cured to the sections of a street-main.

H represents a vertical wall, which sepa-
rates the inlet B and outlet C below the main
bottom of the casing A. This construction
obviates the employment of an elbow to con-
nect the regulator to the main, and is a very
convenientarrangement,asit enables the regu-
lator to be applied 1n a compact space and with
little labor, and enables the outlet and inlet
to be made in line with each other.

In Fig. 6 I have shown a street-main, M, di-
vided 1nto two parts, 1 2, the combined area of
which is equal to the area of the undivided por-
tion. The parts1 2 haveregulators of the con-
struction described, each suited tothe capacity
of the branch to which it is attached. Iach
regulator is much smaller than a regulator of
the required size for the entire main, and
therefore takes up less vertical space. The
branches are provided with valves adapted to
shut them off irom the main, so that one or
both can be used at a time.

A pressure-regulatorconstructed on the gen-
eral principles herein described may be used
for water or other liquid without other changes
than those which would naturally occur to a
mechanic in adapting it to the nature of the

- Tiquaid.

[ claim—

1. The combination of the hollow adjustable
weight m, enlarged at its ends and suspended
from the threaded bolt I? by means of the links
n n, with the lever [, link ¢°% rod g, holder D,
and valve If, as shown, and for the purpose
set forth.

2. The lever [, fulerumed at its center and
attached to the rod g by means of the link ¢~
and provided with the slot 2% in which is
swung the auxtliary weight «/, and the

threaded bolt /2, in combination with the hol-

iow adjustable weight m, the above-named rod
¢, nolder D, and valve I, substantially as de-
scribed. |

3. In a gas-pressure regulator, the combi-
nation, with the holder D and wvalve I, of a
pivoted lever, [, provided with the screw /7,
from which is suspended the liquid weight m,
and with theauxiliary weight «’, substantially
as set torth.

4. The rod g, threaded at1ts passage through
the dome 5, and provided with the nut ¢’ in
combination with the holder D, valve If, lever
[, and weight m, substantially as shown and
deseribed.

5. The combination of the hollow weight m,
links »# n, lever [, and threaded bolt {?, sub-
stantially as shown and described.

6. The hollow weight m, enlarged at 1ts ends,
in combination with the links » %, lever [,
threaded bolt #, and auxiliary weight w’, as
and for the purpose set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. |

PERSON NOYLS.

Witnesses:

WILL1AM ROSSNEY,
Gro. W. PIERCE.
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