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To all whom it may concern: H

Be it known that I, Josepa H. McEvoy,
o citizen of the United States, residing at
Houston, in the county of Harris, State of
Texas, have invented certain new and use-

ful Improvements in Well-Blowers, of which

~ the following 1s a specification, reference be-
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of the invention will be

ing had therein to the accompanying draw-
ings. 3 |

This invention relates to a well blower, and
particularly to & novel construction of valve
adanted to be attached to the air pipe of a
well for discharging the contents thereof at
different levels and air pressure.

The invention has for an object to provide
an improved construction and arrangement
of the valves disposed at successive points 1n
the length of the air tube so that they will be
automatically opened at predetermined pres-
sures of air, the amount of said pressure be-
in% decreased in the descending length of the
tube. ST
A further object of the invention 1s to pro-
vide an improved construction. and arrange-
ment of these automatic valves by which
they serve as a coupling for the sections of
the air tube and provide a minimum surface
exposed to the liquid in the well, and the
maximum exposed surface to ‘the alr pres-

sure.

‘Other and further objects and advantages
hereinafter set forth
and the novel features thereof defined by the
appended claims. ' '
n the drawing:—Figure 1 1s a vertical sec-
tion illustrating the application of the inven-
tion to a well; Fig. 2 is an enlarged hori-
sontal section through one of the valves;
Fig. 3 is an enlarged detail section of the
parts of this valve se arated from each

other, Fig. 4 is a sectional view of & modified

form of the invention, and Fig. 5 is a similar
view of a further modification.

T,ike letters of reference indicate like parts
throughout the several views of the drawings.

The letter A designates a well tubing which
may be of any desired construction, and 18
preferably provided at
closing cap A’ having an aperture therein to
receive the air pipe B which is provided with
a coupling B’ above the cap plate for appli-
cation to any desired source of air supply.
The well tubing is also provided with a dis-
charge pipe A? at 1ts upper portion in the
manner. The air pipe B is provided

“orly

| therefrom and through an

‘are used to adjust the

its upper end with a

throughout ifs length at predetermined dis-
tances apart with automatically opening
valves of any desired consruction, these
valves being constructed and arranged to
Oﬁen at a predetermined pressure of air, and
the necessary pressure for that purpose de-
creasing downwardly in the lengig

pipe. As showing a preferable form of this
valve, 1 have illustrated in the drawing &
couphng C interiorly threaded at its opposite
ends to receive the sections B of the air pipe

and provided with one or more apertures {2
in its side wall communicating with the well

tube. Inserted in this aperture is an exteri-
threaded valve seat C*® having an aper-
ture Ct extending therethrough and pro-
vided with a cup portion C*upon its inner end
within the air pipe. This cup portion is pro-
vided with suitable apertures C® to permit
passage of air within the cup in order that 1t
may bear upon the diaphragm or yieiding
head C7 clamped between the inner face of
the cup and the cap
vided with & clamping face D’ to bear on the
edge C° of the cup, and with interior threads
D? to engage threads C° on the periphery of
the cup and when applied securel '
the diaphragm in position. A valve D?1is
carried by this diaphragm and rovided at
its outer end with a seating face%)‘* adapted
to’ close the inner end of the aperture C*
This valve is secured to the diaphragm by
means of & threaded shank D° extending
aperture in the
clamping nut D® 1s ap-

diaphragm to which a
the diaphragm.

lied on the opposite
he valve is normally held in closed p

by means of a tension spring D7 disposed
within the interiorly thréaded extension D?®

of the cup, and bearing at one end upon the

diaphragm, and at 1ts o posite end upon a
threaded plug D® inserted in the extension D*
and secured against rotation by means of &
contacting locking plug D™ "These plugs
tension of the spring
upon the diaphragm and the consequent

ressure required to o
ocking plug permits the valve to be set and

113 Fy retained at its adjustment. |

In Fig. 4 a modified form of the cap and

valve is applied to the valve seat (s at its cup

end, and comprises a cylinder 'E interiorly
threaded at 1ts outer en
its inner end with a packed piston E? having
an interior recess E? into which a tension

D. This cap 18 pro-

retains

en the valve, and the
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spring E¢ extends, the pressure thereof being | the smallest
- adjusted by means of the threaded plug E° |
- retamned in position by the locking plug E° in-

- serted 1n contact theréwith. The piston car-
‘ries at its inner end the valve E7 having the
- contact face E® for the inner end of the pas-

- sageCt, 7

. and its

10

~ In Fig. 5 the%_a.lv.ej F may open outwardly

phragm F* carried by casing F* and held by

~ perforated cap F*. The casing is made wit

& packed nut F° and spring F® extended |

- therefrom to the diaphragm. The casing is | maintained within the alr pipe. It will be =

~ formed with a dischiarge passage F7 having a

15

passages K¢

tapered valve seat at its outer end and lateral |

- '- observed that the face of the valve exposed
~ to the pressure outside of the air tube is much

- 20

40

~ relieved this first valve. closes. y 1

valve is shown disposed at 400’ below the

. pressure of 200 (founds, which also [ifts the |
4D

~As the result o

no effect u

less 1n area than that of the diaphragm ex-
- posed to the interior pressure, there being a
- difference of apr]erlOXima,tely one to sixteen.
_ he of this construction the exterior

. pressure of the liquid in the well has little or
ogeration of the valve due

d area thereof and in the

ct upon the
to the small exposed : __ _
0 eninﬁ ‘movement assists the diaphragm
wien t '

epth of well which

this pressure also lifts

The next

400’ of liquid and being less than the pressure

‘required to open the first valve and does not

--affect the same. Descending further, the

next valve is disposed at 300" below the sec-
ond valve and only requires a pressure of 150 |
pounds to discharge from the same and lift
- the 300’ level of liquid, while the lowermost
- valve is disposed at 200’ below the third
~ valve and only requires a pressure of 100

E})unds for diséha.r?ng from the same and

t

- 50

55

--the pressure required to discharge from the
valve also raises the liquid from the predeter-
mined depth and that a well of the depth of |

80

- 18 such as to exert the minimum resistance |

‘65 against opening the same, and also to expose |

ting thé liquid.” Jt will thus be seen that

1400, of

1quid as shown in Fig. 1, can be op-
erated wit '

& maximum pressure of 250

- pounds thus greatly facilitating and econo-
- mizing in the blowing thereof. R

.. ,

The construction of the valve herein shown

stem I’ is then secured to the dia-

= he requisite pressure is applied thereon
from the interior of the air pipe. The ar-
rangement of valve shown in Fig. 1 is such as
- torequire the minimum gressure of air for op-
-~ erating the maximum <
- has become filled with liquid, as the pressure |
‘required to open the valve and lift the liquid |
decreases downwardly corresponding to de-
. creasing lengths of pipe section, for instance,
~ the valve disposed at 500" from the top of the |
~well discharges at a pressure of 250 pounds,
h'? the body of liquid
above said valve so that when the pressure is

-~ Inthe operation of this invention it will be |

tions w

]

| set forth its merits, what I claim

250 pounds is maintaine

to

008,738

the liquid outside of the air pipe, while the

possible area to the pressure of

enlarged operating diaphragm or head per-

mits a full application of the pressure within
| the air pipe until such pressure is relieved by
| the lifting of the liquid above the valve.
| While these valves are adapted to discharge .

successively, still the conditions of the air
-and liquid pressure within the well may be
‘such as to produce & simultaneous operation

7%

b%ro ening or partially opening two or more
o '-tg)e 'va%-ves. when the_'_?prd_per pressure 18 =

| obvious that themaximumiﬁ) ressure of 250“,7. -
80

pounds herein given as an illustration may

discharge from all of the valves beneath the

uppermost successively until the body

- With the parts of the relative sizes

. ;.as:'
‘shown in Fig. 1, the upper valve is set by its

liquid is reduced proportionate to the air
‘pressure required for hfting the same. .
86 =

spring” to discharge at a pressure of 250 .

| the valve which tends to open or assist the ,
air pressure to that extent, and it would =
| therefore be apparent that a maintained
pressure of only 234%ipounds on a 1’ dia-
phragm added to the back pressure would -
discharge the valve, but under such conc
%en the valve starts to open there

er such condi-

pounds when disposed at a depth of 500’ in =~
‘the air tubing of the well, and the dia-
phragm of this valve has 'an area sixteen
times greater than that of the valve face ex-
posed to the liquid pressure. - This 500’ col-
‘umn of liquid will produce a back pressure of -
only 15} pounds upon a 3 exposed face of

90

100

would be a slight momentary back flow of

positive raising of the li%uid the pressure of

, and after passing

liquid through the valve so that to obtaina

through the valve exerts the same pressure

upon the volume of liquid thereby raising®
the same approximately 100 feet toward the .

op of the well, by which time the next valve
110

ow is opened and operating due to. the re-

duced pressure of the liquid caused by the

the valve is adjusted closes the same and it

agaln requires & pressure of 250 pounds to
discharge from the top valve as at this time =

| -_thém is no back p_ressure_ of ?t-hB hqmd there- -
on. The successive valves operate in the
120
time is the pressure within the air pige. neces- |
sarlly increased above that require

same manner, it being understood that at no

for the

‘escape of alr immediately reduces the pres-
sure and the spring by which the tension of o
115

valve to be discharged, and this valve may '

be used with air, gas, steam or any fluid pres- o
-sure. - - e
now described my invention and =
and desire o

- Having

to secure by Letters Patent is:—

- 1. In & well blower, the combination with B

& pressure pipe, of a series of valves each hav- |

125



 actuating flmd pressure

5

~ automatically operated

006,788

ing an actuated fluid pressure surface and an
surface of greater
area, sald valves being located at different
distances apart throug%out the length of the
pipe-and constructed and arranged to dis-
charge actuating fliid therefrom at suc-
cessively downwardly decreasing pressures
within said pipe. h

2. Insa Wellpblower, the combination with
a pressure pipe comprising sections of down-
wardly successively decreasing lengths, of an
valve in each of sald

lengths having an actuated fluid pressure

- surtace and an actuating fluid pressure sur-

~ pressure opening valves disposed at different |

face of greater area,
structed and arranged to-discharge actuating

fluid at o different pressure from that of the

next successive valve beneath the same.
‘3. In & well blower, the combination with

s pressure pipe provided with 2 series of dis-
charge openings, of sutomatically controlled

o

each valve being con- | valves at successively

points throughout the length of said pipe and
each having an actuated
face and an actuating fluid pressure surface
of greater area, said valves being adjusted to

“discharge at successively downwaraly de-

creasing pressures.

4. In a well blowei', the combination with

|8 pressure pipe provided with a series of dis-
ings, of automatically controlled -

charge openings
valves disposed at said openings and having
their seating faces of less area tnan their sur-
face exposed to an actuating fluid within the
pipe, and tension means arranged to .control
the " discharge of actuating fluid irom sald
' downwardly decreas-
111% pressures. - -

n testimony whereof, 1
in presence of two witnesses.

N O JOSEPE H. McEVOY.
Witnesses:

Cuas. B. Woop,
"Cramp Ross.

uid pressure sur-
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