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o all whom it may concern.: |

Be it known that we, WirLLiam C. HENRY |
and ALFRED SMEDLEY, citizens of the United
States, residing at Bradford, in the county of
McKean and State of Pennsylvania, have in-
vented certain new and useful Improvements
 In Natural - Gas-Supply Systems; and we do
hereby declare the following to be a full, ¢lear,
and exact description of the invention, such
as will enable others skilled in the art to which
1t appertains to make and use the same.

This invention relates to the means for re-
- celving patural gas from the gas-wells, regu-
lating its flow from the wells, conveying it to
the consumer, and regulating the pressure in
the conduits.

Gas issues from a gas-well irregularly, and |
at times with great force, and to convey it in
conduits to the consumers it must be so regu-
lated that an evenand a much lower pressure
than often obtains in the wells must obtain in
the conduits. The supplying system of a town
or city 13 commonly connected with a series |
of wells, and these wells are constantly vary-
ing in the volume and force of gas emitted,
while the gas in the conduits must be main-
tained at an even pressure. Gas-wells often.
emit gas at enormous pressure, while the sup-
ply-conduitsshould maintain a pressure of only
a few ouncesto the square inch. Often a oas-
well will cease flowing entirely, and will some-
times become a consumer of gas,sucking it from
the maing. It will therefore be seen that a SyS-
tem of regulating devices must be employed to
obtain the desired results. Heretofore it has
been the practice of some to use small gasom-
eters at the wells. This is net very expensive
but has not proved satisfactory. It has also
been the practice of some to use at each well
40 a valve, which will admit only a given press-

ure of gas to the conduit and allow the rest of
- the product of the well to esecape into the open
air, thus wasting immense quantities of oas.
Gas-wells are drilled the same as oil-wells—
that is to say, they are cased down below all
the water-veins and then drilled dry antil the
gas-producing rock is found. It has been the
practice to take the gas from the well through
the casing-head. The result of this practice
50 1s that where the pressure of gas in the well

1s great the casing is not strong enough to hold

1t, and therefore it must be allowed to escape
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into the open air. 'While it would be easy to
use casing of sufficient strength to stand the
pressure, it would be difficult, if not impossi-
ble, to keep a tight joint at the bottom of the
casing, as the pressure would tend to lift the
pipe or casing, and the slightest movement
would be fatal, as it would allow the gas to
escape into the lateral fissures of the rock and 6o
also allow the water held back by the casing

to fill the well, So it is impracticable to con-
fine the whole product of a highly-productive
well within it and use only so much as is re-
quired for supply to the mains, and therefore 6 5
it 18 the general practice to allow a free relief
escape 1nto the open air. We have overcome
this difficulty by tubing and packing the gas-
wells the same as oil-wells are tubed and
packed. This confines the gas within its na- 7o
tive rock, allows none to enter the well except
that part of the well which isin the gas-rock,
and the supply of gas is taken from the tub-
ing. By thus proceeding the product of the
well 18 under perfect control and not a particle
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of gas need be wasted in any manner, and

there is no strain whatever put on the casing.

We employ at the mouth of the well on the
tubing,or the pipe leading from the tubing, a
pressure-regulating valve, which permits only
S0 much gas to enter the conduits as may be
desired and retains the rest in the tubing and
that part of the well below the packer.

In some localities gas-wells discharge some
oll and sometimes water. Such discharges
should not be allowed to enter the conduits,
and so we provide a trap to catch the same
and prevent them entering the conduits.

The accompanying drawipgs illustrate our
invention as follows: Figure 1 is a diagram
showing a series of gas-wells connected with
and supplying asingle main. Fig. 2 isa verti-
cal section of a gas-well. Fig. 8 is a side ele-
vation of a trap. Fig. 4 is an elevation view
showing the connection of a well with the
malin and the relative positions of the regu-
lating-valve and the trap. Fig. 5 is a verti-
cal sectional view of regulating-valve.

A marks the floor of a well-derrick, B the
drive-pipe, C the casing, D the tubing, and 100
H the packer. These parts are all the same
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or substantially the same as is commonly em-
ployed in oil-wells.
Previous to our invention, so far as we are




aware, the tubing and packer have not been | vided with the devices described above, thus

~used in a gas-well, but the gas has been taken

direct from the casing. The object in using
the tubing and packer is to keep the gas con-
fined 1n its native rock and not allow 1t to en-
ter the seams or fissures of the rocks above,

and also to enable a perfect control of the

. whole product of the well, as aboveexplained.
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- one side and the conduit-pipe D’ on the other
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p in the shell of the valve.

At the top of the tubing there isa T-fitting
and a blow-off pipe, D? with gate-valve J on

side. The blow-off or waste pipe is used when

it is found necessary for any reason to exhaust

the well. The conduit D’ leads to the trap G,
and in it is placed the regulating-valve F

There are several different types of pressure-

regulating valves which may be employed in

this connection.

We make no claim to con&tructlop of the

r'valve, and do not desire to be limited at all to

the form or type which may beé used.

The valve we show is what is known as a
‘““Luther’’ valve. It consists of a shell hav-
ing two ways, d d, ab right angles to each
other, a piston- Valve, £, with port p’ and ports
The gas enters
through the way d, passes through the port p

- and the piston f, and out through the way .
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~ over the diaphragm.

On the top of the way d' is a diaphragm, f,
which closes it. The gas has free access fo
the diaphragm. The diaphragm is weighted

by the weight f/* on the lever f°, which acts

on & plunger, 7% working through a cap
When the pressure
of the gas in the way d is strong enough to

1ift the weight f*, acting on the wide surface
‘of the diaphragm, the piston, which is con-

nected to the diaphragm, will be raised and

- ¢lose the ports. The adjustment of the weight
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40 f* on the lever f° will determine the degree of

pressure which shall obtain in the wayd’. The

conduit D’ discharges into the trap G. This

trap is a cylindrical iron tank,which we gen-

- erally make about three feet in diameter and

about ten feet long. 1t has a waste-pipe, G,
for drawing off any oil or water which may be

discharged from the well and caught by the

trap. From the trap the gas is conveyed by

" the feeder-pipe H into the main I. A shut-off

gate, K, i8 provided in the feeder H, so as to
cut the ‘well off from the main at any tlme de-
sired.

By the device just described a gas -well hav-

ing a pressure of gas in the well of more than
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one bhundred pounds to the square inch may
supply the main with gas at as low a pressure
as inay be desired. The pressure in any well

“may vary from zero to hundreds of pounds,

6¢C

“but it will not efiect the general pressure in

the main to which other wells are connected.
Fig. 1 shows a main in the field connected

Wlth a numper of wells, each of which is pro-
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forming a supply system in which there will

‘be no undue pressure in the mains, no great

variation of pressure, and no waste of gas at
the wells, no matter how much the pressure in

the various wells may change.
What we claim as new is—
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1. In a natural-gas-supply system the com- 70

bination, with the mains thereof, of a series of
gas-wells connected with said ma-ins, each of

which is provided with a packer for confining

the gas within its native rock, a tube for con-

veying gas from below said packer to the sur-
face of the earth, and a pressure-regulating
valve 1n the condmt leading from the well to
the mains for regulating the discharge of gas
from the well in accordance with the con-
sumption from the mains, Substantmlly as de-
seribed. S
2. In a natural gas supply system the com-

bination,with the mains thereof, of a series of

gas-wells conneeted with said mains, each of
which is provided with a packer for conﬁmng
the gas within its native rock, a tube for con-
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veying gas from below said packer to the sur-

face of the earth, a pressure-regulating valve

for 1egu1at1ng: the discharge of gas from the

well in accordance with the consumpbion from
the mains, and a trap for receiving any oil or
water which may be discharged from the well,
substantially as deseribed.

3. In a natural-gas-supply system the com-

‘bination, substantially as herein set forth of &

oas-well, a packer in said well above the g2as-
producing rock, a tube leading from said
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packer to the mouth of the well, a pressure-

regulating valve for regulating the discharge
from said well in accordance with the con-
sumptlon from the system, a trap for cateh-
ing any oil or water that may be discharged
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from the well, a conduit leading from the top

of said trap to the mains of the system, and a
waste or drain plpe leading from the bottom
of said trap.

4. In a natural- gas supply system, the com-
bination, with. the mains or conduits thereof,
of a gas-well having therein a gas-eduction
tube extending to the gas-producing rock, a

packer on said tube located above said gas-
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producing rock and serving to. prevent the -

escape of gas into the well, and valve on the

eduction-tube which regulates the discharge
therefrom in accordance with the pressule in
the conduits of the system. . |

In testimony whereof we affix our si gnatures
111 presence of two witnesses. |

W. C. HENRY.
~ ALFRED SMEDLEY.

Wltnesses |
Jxo. K. HALLOOK |
E. F. SPAULDING o
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