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UNITED STATES

PATENT OFFICE.

JOSEPH N. PEW, OF PITTSBURG, AND THOMAS L. SHIELDS, OF SEWICKLEY,
- PENNSYLVANIA.

GAS REGULATOR AND METER.

SPECIFICATION forming part of Letters Patent No. 321,136, dated June 30, 1885,

Applicatiﬁn filed Oct ber 20, 1884. (No model.)
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through a central tubular casing, e. This cas-

70 all whom it may concerm: o
Be it known that we, JosEPH N. PEW and | ing passes through the top of the tank and
TrOMAS L. SHIELDS, the former a resident of | reaches to its lowest level, thus preventing
Pittsburg, and the latter a resident of Se- | escape of gas therefrom,and holding the tank
¢ wickley, in the county of Allegheny and State securely in its proper position. The tanks ¢ 55
of Pennsyivania, have invented a new and use- | and b are situate side by side and at but a
ful Improvement in Gas Regulators and Me- | short distance apart, for a purpose which we
ters; and we dohereby declare the following to | shall explain hereinafter. |
be a full, clear, and exact description thereof. ;| Gasis fed into the reservoir-tanks ¢ and o
1o Our invention has for its object the supply- | through supply-pipes A and B, each of which 6o
ing of gas from a place of storage in such | extends from- the inside of its proper cylinder
manner as to produce a coustant and even | upward to a cock, f, by the working of which
flow without fluctuation, induced by change | gas is alternately discharged into one or other
in the pressure at which it may be fed from | of the reservoirs, : -
1z the well or other source. Asan incidentto| A gas-supply pipe, &, leads from the source 65
the peculiar arrangement of the apparatus | of supply of the gas to the valve fand com-
embodying our invention, it has the quality | mnunicates therewith through its shell at two
of giving an exact measurement of the amount | points distang about ninety degrees apart,
of gas which may passtherethrough. Wewill | while the tank-supply pipes A and B com-
>0 now describe it with reference to the accom- | municate with the valve—one pipe opposite 70
-panying drawings, in which— - each mouth of the pipe 7. As shown in the |
 Figure 1represents asideelevation of agas- ; drawings, we prefer to have one branch of the
ometerillustrating ourimprovement. Fig.2is | pipe & lead directly into the valve, and the
aside elevation of oneofthevalves. Fig. 8is | other branch, 4, to lead from 4 in a clr-
25 an end view of one of the parts of said valve. | cu mferential passage through the shell of the 73
Fio. 4 is a vertical cross-section on the line z | valve to the point where it enters the interior
x of Fig. 5. Tig. 5is aplan view of the valve | thereof. o
‘shown in Fig. 2. Fig. 6is a vertical sectional The interior of the valve-shell f 1s circular
view of a valve used in regulating the flow of | in cross-section, and has a revoluble key or
30 the gas from the gasometer and reservoirs to | plug, 2, throngh which is a transverse dia- 80
the gas-mains. It is shown at m in Fig. 1. | metrical slot, o. When this slot is 1n a hori-
- Figs. 2, 3, 4, 5, and 6 are shown on a larger | zontal position, it communicates with the sup-
“scale than i1s Fig. 1. | ply-pipe b and with A, one of the reservolr
Like letters of reference indicate like parts | supply-pipes, thereby establishing a continu-
35 wherever they occur. | ous passage for the gas between them, and 85
" In the drawings, « and b represent gas-res- | when in a vertical position 1t causes commau-
ervoirs, commonly known as ‘‘gasometers,’”’” | nication between the branch 4 of the pipe &
which consist of the usual metal eylinders, the | and the oas-supply pipe B. 1t will thus be
bottoms being open and the tanks adapted to | clear that when uvhe slot 8 is horizontal gas
40 rise and fall within water-filled tanks ¢ by | will be discharged from the pipe /& iInto the go
- means of the pressure or outflow of the gas. ) supply-pipe A, and thence into the gas-reser-
For this purpose they may be placed within | voir @, and that when it 1s turned 1nto a ver-
upright frames and made vertically movable | tical position by a quarter-revolution 1t will
therein, having chains or ropes attached to | discharge intothe reservoir b through the pipe
45 the tank and running over pulleys situate on | B. When theslot isin intermediate positions, 95
the top of the uprights of the frame. - For con- | the supply £ will be shut off, and no gas dis-
venience’ sake, however, and because of the | charged Into either of the reservoirs. The
simplicity of constructionand ease of arrange- | plug 2 is preferably operated and revolved by
ment, we prefer to place within each tank a | means of radial arms 5 to 12, which extend at

to the axis of the plug, four of 109

so single vertical fixed rod, d, which extends | right angles
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the arms being-at one end and -four on the
other end of the same. Fig. 2 represents the
arms keyed to one end of the plug. Two. of
these four arms, 5 and 7, are diametrically
opposite to each Othe:r and are longerthan the
other two arms, 6 and 8, which also extend in
diametrically-opposite directionsatan an gle of
forty-five degrees from the arms 5 and 7. - The
arms on the other end of the plug are simi-
larly situated with relation to each other and
with relation to the arms 5, 6, 7, and 8, that
all the arms may be Substantlelly equidistant

from each other on the circumference of a

cross-section of the plug. Projected on the
plane of this circumference the long arms b 7
and 911 are at right angles toeach other, and

the short arms occupy the same relative po-
Together they divide the circum-

sitions.
ference 1nto el-:rht equal parts of fmty five de-
grees each. -

We will explain the operatlon of this valve

more fully hereinafter.

¢ and 7 represent the pipes which lead the
gas from the reservoir-tanks to the gas-mains
or to the point of utilization. They both con-
nect with a valve, m, where they unite and
communicate with the gas-main n. Within
the valve m 1s a cylmdueel plug, m’, which is
s0 cut away or slotted as to be capable of be-
ing turned so as to open communication with
either pipe ¢ or j and the gas-main n, and at
the same time to shut off the other plpe ¢ orj
from its proper reservoir. The plug of the
valve m 1% preferably provided with radial
arms m’ m*, which are keyed thereto so as to
extend 1n d1amet-riea‘l-ly.—(}pposite directions.
This valve 1s shown in Fig: 1, and on a larger
scale 1n Fig. 6,10 which it is shown as afford-
1ng communication between the pipes jand n,
thus allowing gas to escape from the reservoir
b into the gas-main. The connection with the
reservolr ¢ 18 then cut off. If, now, the arm
m* be depressed and the plug m’ thereby turned
until the edge of its unslotted portion reaches
the lowest part of the mouth of the pipe j, it
13 clear that the pipe j will ‘be shut off and
the pipe opened into eommu nication with the
main n. |

The side of each of the tenks a and b is 1)10

vided with three arms, a’ a* a® and ' b* b3, -

which are placed in such position that in the
ascent and descent of the tanks they may re-

spectively engagethe radial valve-arms of the
two valves m and f. Thus, for example, the
largesttank-armsd’ and ' will strike the valve-
arms 7, 5, 9, and 11, the shorter arms «* and 5
will operate the valve-arms 6, 8, 10, and 12,

while the short tank-arms ¢’ and b will eneage
the arms m* and #° of the valve m.
that the tank-arms o & ¥ 0 may operate
freely and without striking the wrong valve-

- arms, they should be placed in different ver-

- a* b* will operate only the short arms of the |

tical planes on each side of the plane of the

~axis of the valve-plug 2. The longer arms of
the valve f are bent inward out of thepath of

the arms «° 6. Thus constructed the arms

‘and to open that of the tank a therewith.

pendicular.

will earry it downwards.
strike the arm at a short distance from its ex-

In order
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valve-plug 2, and only during-the descenb of

the tanks ¢ and b, while the long arms a’ and
b’ will operate the long arms of the plug durmg
the ascent of the reservoirs.

We will now explain the operation of these
parts in detail. Supposing the different parts

to be in positions shown in all the figures of
the drawings, except Fig. 3, the tank a will

be full of gas and lifted to 1ts highest position

by the upward pressure thereof. 'The ,valve
f will also be closed and dlsehalgmg 1nto
neither of the reservoirs, while the reservoir b

is nearly empty and is discharging into the gas-
main through the open valve m. As shown,
the tank-arm &’ is just above thearm m* of the
valve m, and a little further descent of the
arm 5 will depress the arm m* and will turn
its valve-plug, as before deseribed, s0 as to cut
off connection of the tank b with the gas-main

order to facilitate the turning of this valve and

with a long arm,m* which, when the valve is
in the position shown in the drawings, extends

upward at a small inclination from the per-
At tiue top of this rod m! is a

In

70

75

80

35

to secure speedy action, its plug is provided

weight, m®, and in depressing the arm m’ the

arm m*' will rise, and when ‘it passes the per-

95

pendicular will suddenly turn over and re-

verse the valve m, thus establishing commu-

nication between the tank ¢ and the gas-main-

n. 'The tank b will then have descended to its
lowest point, and, by reason of gas escaping
from the tank « mto the gas-main, the latter
tank mll;mmedmte]} begin to descend on the

(see Fig. 5) will engage the short arm 6, and
I1t1S 80 p_laced as to

[QO

rod d. "In its descent the short tank-arm a®

10

1

tremity, this distance being so adjusted that

the plug may be turned for one-eighth part
of a revolution by the descent of the tank,

and that when this part of a revolution has
been completed the tank-arm may release the

valve-arm and allow the valve to remain sta-

tionary. ‘I'he slot 3 of the plug 2 is then in
apposition with the orifice of the branch pipe

4 and of the tank-supply pipe B, so that the

gas immediately begins to fiow thelethrough
intothe tank b. The end of each of the arms

of the valve f Is beveled, so that the longer
tank-arms may niiss the]ong valve-arms dulmg-
the descent of the tanks, and that the short
‘tank-arms may not strike the short valve-arms

during their ascent. This will be apparent
by reference to the drawmgs The rush of
gas into the tank & immediately causes it to
ascend, generally with considerable rapid-
1ty. When it rises almost to its full height,
the long tank-arm 5 will meet and engage

the long valve.arm 9, which is then in the.
-horizontal position. ShOW'l in Fig. 3, and will
raise it for a distance of forty- five degrees,
‘thereby bringing the slot 3 into the position
shown at 3"”. (See Fig. 4.) The gas will then be

prevented from flowing into either reservoir,

IIO

II5

120

125

I30

becauseofthe cessation of pressure,andthetank
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‘the inflow-valve f.
‘termission would be that the gas would flow

321,136 o 3

will remain statidnary. Meanwhile the tank a |
has been descending and forcing gas through

thevalvemintothemains. When,however,the

tank-arm a® reaches the now elevated arm m’,
it will depress it in the manner before ex-

plained, thereby throwing the weighted rod

m* over and reversing the valve m, so as to
cut off connection between the gas-mains and
the tank ¢ and to open connection of the tank.
b therewith. The tank b then descends, and

in descending theshortarm §* strikes the valve-

arm 10, thereby turning the slot in the plug 3

into the position 3" and opening connection
between the gas-supply pipe 2 and the tank «.
This causes the latter tank to rise, and the op-
eration is continuously 1epeated as before de-
scribed.

We have described the tank-arms a’ and o’
as causing the valve-plug 2 to turn forty-five
degrees during each ascentof the tank; butin
practice this will rarely occur, for as soon as
the arm has been moved far enough to break
the connection of the slot 3 with the supply-
pipe h or its branch 4, thetank will cease to
rise and the plug 2 to turn. This, however,

does not cause any change in the operation of;

the gasometer, since the descent of the tank

will cause the plug 2 to turn far enough to

complete the ninety degrees properly belong-

ing to the two motions of the plug and tobring

the slot into 'tppOSlth‘ﬂ with the proper tank-

supply pipe. -
If it should happen that the supply of gas

fromi the pipe & be checked, so that not suffi-

cient gas flowsinto the still reservoir ¢ to raise
it to its full height before the discharging-res-
ervoir b has descended and turned the valve
m, this will not stop the working of our im-
proved apparatus. Insuch casethegaswould

both flow into and cut of the tank ¢ until suf-
ficient gas has beensupplied to exceed the out-

tlow and to cause the tank to rise and shutoff
The only result of such in-

to the mains directly from the source of sup-
ply, and subject to any irregularity which

might occur 1n the pressure of gasat its souice.

This can obviously be remedied by turning
the valve f to the proper position by hand.

If desired, the supply-valve f may be sub-
stituted by a valve similar in construction and
operation to the valve m, though this would
obviously possess many disadvantages; or the
valve m may be dispensed with and a hand-op-
erated reversing-valve employed; or both the
valves f and m may be worked by hand, or by
mechanism independent of the gas-reservoir
tanks. We prefer, however, to usethe appa-
ratus herein described, since 1t secures a con-
tinuousautomatic working of the reservoirand
does not require tending. |

Various other changes may be made In the
construction of the valves f and m in the re-
lation of the different parts thereof and in the

| the evil effectsof this varying pressure by va-

These will readily suggest themselves to the '

mind of any one skilled in the art.

The advantages of our improved appar atus
are many. The chief one is that it cuts off
the supply of gas to the service-pipes from 5o
any connection with the source of gas, and.
therefore effects a flow of unvarying pressure.

‘This quality makes it especially applicable for
‘usein thedistribution of natural hydrocarbon

gas, for this substance flows from the well at 75

‘such a pressure as to be almost ungovernable,

and often in intermittent gushes, which cause

a flickering and uncerbamty in the flame pro-
duced. It has been attempted to neutralize
30
rious devices, many of which consist of dia-
phragms which act upon shut - off valves
when the pressure of gas begins to vary.
These- and similar contrivances are liable to
several serious disadvantages in their appli-
cation to the regulation of natural gas, which
may nof arise in their use with manufactured
coal-gas. Thus the gas comes from the well
at a low temperature, (about40® Fahrenheit, )
and is therefore apt to contract the parts of 2
delicately-organized governor and to render
it almost inoperative, while the grit and sand
with which the issuing gas is charged seri-
ously ecut and injure the valves and dia-
phragms. The simple action of our governor
avoids the above- mentloned ObJeCtIODS en-
tirely. -

The action of the tanl«:s a and b is continu-
ous and may be repeated 1ndefinitely without
at any time allowing the gas from the well to
come into direct communication with the ser-
vice-pipes. |

An important feature of our lnvention 18 .

Q0

95

1CO

"that the tanks rise to a known height and at

that time contain a certain amount of 2as, 105
which can be easily calculated. It is clear, -
therefore, that if the number of times of de-
scent and ascent of each of the tanks be reg-
istered, there will be an accurate measure of

the amount of gas used, The registering of 110
these motions may be performed automatically
by means of any suitable gage having an index-
finger, which 18 caused to move one point over
a dial-face by action of the tanks upon an
armature or lever as they pass the gage in
their upward or downward motion.

The gage may be arranged so as to be actu-
ated by the motion of elther or both of the
réservoir-tanks, as may be desirable.

One of the 1mp0rtant featuresof our inven-
tion is that the tanks in performing the func-

I15 -

tion of a regulator, being actuated by the high

pressure ot the gas as 1t flows into the tanks,
also perform the function of a meter in meas-
uring theamount of gas used. This pressure, 125
as we have already stated, being quite great,
serves to ralse the tanks without the aid
of counter-weights or other devices, and al-
though the gas is delivered to the tanks un-

number of the operatmg arms Or handles . der this high pressure 1t passes thelefrom un- I 30'

[20"_



10

~der low plessure detel mined by the wwght of

the tank. |

The pressure of the gas in the tanks may be
regulated by weigh [11110 the topfs of the tanks to
any desired amount. LR S

Our improved apparatus may be made of
any size desirable for the nature of the: tige to
which the gas consumed is to be put. :&Itmay

be made very large, or of more tanks than

two acting in concert, orin several pairs where

a large number of service-pipes are to besup-

phed or the tanks may be made so small as

to be easil y portable for supplying smnall man-

- ufactories or dwelling- houses.

15

20-

25

20

33

Having thus described our invention, what
we c]alm and desne to secure by Letters Pat-
ent, 15— |

1. The combmablon in a gas regulator and
reservoir, of several reservoir-tanks capable
of rising ‘with the inflow of gas-pressure and
of falling with the outflow of the same, with a
reversing inflow-valve by which the gas may
be caused to flow into one of said tanks and

to be shut off from the other, and an outflow-

valve capable of being operated so as to cause
the gas to discharge from the tank from which

the gas-supply has been cut off, and to shut |

off said discharge from the other of the tanks,
substantially asand forthe purposes descrlbed
2. The combination, 1n a gas regulator and

-reservoir, of several reservoir-tanks capable

of rising with the inflow of gas-pressure and
of falling with the outflow of the same, with a
reversing inflow-valve by which the gas may
be caused to flow into one of said tanks and

.to be shut off from the other, or to be shut
off from both thereof, and an outflow-valve

capable of being operated so as to cause the

~ gas to discharge from the tank from which the

20
~said discharge from the other of said tanks,

50

gas-supply has been shut off, and to shut. off

said valves being operated by means of the
action of the reservoir-tanks thereon as said
tanks rise and fall, for the purpose of meas-
uring the gas and regulating the pressure
thereof, substantially as deseribed.

3. The combination, in a gas regnlator and:

reservolr, of several reservoir-tanks capable
of rising with the 1nflow of gas-pressure and
of falling with outflow of the same, with a re-
versing inflow-valve by which the gas may be

.. 'caused to flow into one of said tanks and to be

53

shut off from the other, or be shut off from
both thereof, substantially as and for the pur-
poses described..

4. The combination, in a gas regulator and

reservoir, of several reservoir-tanks capable |

I | -

321,136

of rising with the inflow of gas-pressure and

-of falling with the outflow of the same, with a

reversing inflow-valve by which the gas may 60
be caused to flow into one of said tanks and

to be shut off from the other, or may be
shut off from both, said valve bemg SO oper-
ated by means of action of the reservolir-tanks
thereon as said tanks rise and fall,substantially 65
as and for the purposes descrlbed |

- 5. The combination, in a gas regulator and
reservoir having several reservoir-tanks ca-
pable of rising with the inflow of gas-pressure
and of falling with the outflow of the same, of 70
an inflow - valve having suitable projecting
arms or handles whereby the valve may be -
turned so as to discharge gas into either of
said reservoirs and to shut it off from both,
with projections or arms fixed tobire tanks 75
and capable of engaging and operating the
arms of said valves during motion of one of

the tanks, whereby gas may be turned off

from the rising tank when it shall havereached
the desired height and caused to flow into the 8o
other tank during the downward motion of
the full tank, Sllet‘llltld]ly as and for the pur-
pPoses descubed

6. The combination, in a reversing-valve
the shell of which communicates with gas- 85
supply pipes and outlet-pipes situate at right

angles to each other, substantially as herein
‘shown and described,ofarevoluble plug situate

within said valve-shell and having a trans-
verse passage extending through the same, go
with a suitable arm affixed to said plug, and
capable of revolving the same, whereby the
gas may be alternately shut off from both of
sald outlet-pipes and caused to flow into one
of the same by successive one-eighth revolu- g5
tions of said handle in the same direction, and

‘a moving gas-tank. arranged to engage with

the arm so as to operate the valve, substan-
tially as and for the purposes described. |

7. The valve m, having extending arms for
reversing the same by action of a moving gas-
tank ‘thereon, in combination with a rising
weighted arm, »°, for completing the motion
of said valve after the said arm m° has passed
a vertical position, and a moving gas-tank,
substantially as described. |

In testimony whereof we have hereunto set

ICO

I0O5

our hands this 16th day of October A. D.

1884,
| JOSEPH N. PEW.
THOMAS 1.. SHIELDS.
Wlt:uesses | |
W. B. GORWIN

TE OMAS W. BAI{PWDI T..
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