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My invention relates to devices for raising fluid 
from Wells, and pertains particularly to the ap 
paratus whereby a charge of the liquid is ad 
mitted into the eduction tube and whereby air or 
gas under pressure is then admitted below the 
charge to raise it to the Surface. 

I have as an object of my invention to pro 
vide means for automatically closing the educ 
tion tube when a predetermined load of liquid 
has entered said tube. - 

desire to regulate the amount of liquid which 
is to be admitted and then raised by the pressure 
fluid to the surface. 
The invention also contemplates an automati 

cally operating device for admitting the air or 
gas under pressure below the load of liquid So as 
to move it upwardly in the eduction tube. 

I contemplate the use of a valve in the inlet 
passage for the air or gas which will automati 
cally operate when the proper amount of liquid 
has been admitted, to open and allow the en 
trance into the eduction tube of the air or gas 
by which the charge is to be raised. 

I also contemplate means to cause the valve 
to operate abruptly both during its opening and 
closing movements. 
The invention is illustrated by a preferred en 

bodiment of the device shown in the drawings 
herewith in which Fig. 1 is a central longitudinal 
section through a portion of my device showing 
the relative relationship of the control device for 
the air inlet and the control device for the liquid 
inlet. 

Fig. 2 is a similar Section through the device 
showing the lower end of the tubing below the 
portion shown in Fig. 1. 

Fig. 3 is a longitudinal section om a slightly 
enlarged Scale illustrating the contro device for 
the air inlet. 

Fig. 4 is an assembly View in central longitudi 
nal section illustrating my invention. 

Fig. 5 is an enlarged longitudinal Section show 
ing my liquid contro valve. 

Fig. 6 is a sectional detail of the ball retainer 
in my latch member, said Section being taken on 
the line 6-6 of Fig. 7. 

Fig. 7 is a bottom plan view of the atch 
member. 

Figs. 8 and 9 are top and Side elevations, re 
spectively, of the ball rider. 
This application is adapted to be used with the 

structure shown in my co-pending application, 
Serial No. 637,710 filed October 13, 1932, in which 
the well casing and the equipment for the upper 
end of the well is disclosed. This equipment for 

the upper end of the well is no part of the present 
invention, and only includes a seal between the 
tubing and the outer casing and a means to intro 
duce air between the pressure tube 1 and the 
eduction tube 2 shown herein. 60 
The pressure tube 1 which serves to conduct 

the air or gas under pressure below the charge 
Of liquid to be elevated, is connected at its lower 
end to a SWaged coupling 3. This coupling is re 
duced in diameter downwardly and formed With 65 
an inner seat 4 upon which the sealing member 
5 mounted on the nipple 6 on the eduction tube, 
is seated. The sealing ring 5 is preferably 
formed of lead or other soft metal poured in place 
or soldered to the eduction tube and molded With- 70 
in lateral notches 7 in the side of the nipple. 
The lower end of the packing ring is beveled to 
fit the seat 4. It is urged upon the seat by the 
weight of the flow tubing, and forms a fluid tight 
seal therewith to prevent the passage of the air 75 
downwardly into the well. 
The lower end of the coupling 3 is threaded ex 

ternally for engagement with an elongated cage 
8 for a check valve 9. This cage is made up of 
a section of tubing slotted at 10 to allow the en- 80 
trance of liquid thereto, the lower end being 
closed by a threaded plug 11. Within the cage is 
a coiled spring 12 supporting a valve retainer 13 
having a concaved recess 14 to Sustain the Valve 
9. While in operation the nipple 6 upon the 85 
eduction tube contacts at its lower end with the 
ball 9 and forces it downwardly away from a 
valve seat 15 fitted within the lower end of the 
coupling 3. 
The eduction tube 2 is formed with Separate 90 

control devices for the liquid inlet and the air 
inlet. The liquid inlet is mounted in the eduction 
tube adjacent the lower end thereof, and is con 
nected therewith above the upper end of the nip 
ple 6. This nipple is slotted at 16 adjacent the 95 
lower end to allow the entrance of liquid above the 
valve 9. There is a partition or plate 17 Secured 
within the lower end of the eduction tube above 
the nipple 6 formed with a central opening or 
orifice 18 for the liquid. The upper end of Said 100 
opening is formed into a valve seat 19 to receive 
the valve 20. 
The means for operating the valve 20 to close 

when a predetermined load of liquid has entered 
the eduction tube is shown in Fig. 5. The valve 105 
member 20 is adapted to fit within the Seat 19 in 
the closure plate 17. A liquid passage 18 through 
said closure plate is controlled by the operation 
of said valve 20 engaging within the Seat 19. 
The valve 20 is mounted within a cross bar 72. ll0 
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Said bar is Secured to the lower end of the hous 
ing 21 and is slidable within a longitudinal slot 
73 in the sleeve 73' projecting upwardly from the 
cloSure plate 17. The housing 21 is tubular in 
shape and is threaded at its upper end to receive 
the plug 74, which closes the upper end of the 
housing. There is a longitudinal passage 75 
through the plug 74, which receives the cap screw 
76 extending axially through the plug and en 
gaging Within the head 77 upon the latch shaft 
78. 
At the upper end of the slotted sleeve 73' is 

Secured the latching barrel 79. This barrel ex 
tends upWardly Within the housing and is Secured 
at 80 to the bellows-shaped diaphragm 81. 
low the connection 80 the upper end of the bar 
rel haS a transverse partition 82 having a, plu 
rality of longitudinal passages 83 therethrough. 
There is also a central passage 84 therethrough 
to receive the lower extension 85 upon the latch 
Shaft 78. 
The bellows-shaped diaphragm 81 is made of 

thin flexible Sheet metal and is transversely cor 
rugated either by annular folds or corrugations 
or spirally arranged corrugations. At the upper 
end of the said diaphragm the same is Secured 
to the ring 87 by welding or solder at 86, so as to 
form a tight Seal at that point. A connection is 
thus made with the ring 87, which is Screwed upon 
the lower end 88 of the head 77. There is a 
Small duct or passage 89 extending upwardly and 
laterally in the head 77 to provide a went in the 
adjusting of the bellows during assembly. In 
this operation the interior of the bellows and the 
barrel 79 are filled With a non-COrrOSive liquid 
and the diaphragm is compressed longitudinally 
to its position of greatest compression or slightly 
beyond that point and the liquid Within the dia 
phragm finds a vent to the paSSage 89. The di 
aphragm is then allowed to expand and the ring 
87 is connected with the head 77 and a hermetical 
Seal is then provided by a bond of Welding mate 
rial 90 around the upper end of the ring 87. It 
Will thus be noted that all connectionS to the di:--- 
aphragm or bellows are hermetically Sealed SO 
that no fluid whatever can enter the same. 
The latching shaft 78 extends axially down 

Ward through the bellOWS and through the par 
tition 82 to the barrel 79. There is a Com 
pression spring 91 within the bellows bearing at 
its upper end against the head 77 and at its lower 
end against the partition 82, thus tending to hold 
the bellows diaphragm extended. 
The lower end of the latching shaft 78 is made 

detachable from the main shaft for purposes of 
assembly. This extension has, at a point Spaced 
from the lower end, annular grooves 92 and 93. 
Between these grooves the portion 94 of the latch 
ing shaft is made rounded so as to allow the op 
eration of the latch as Will be noted. Latching 
balls 95 are adapted to engage Within the groove 
92, said balls being held in latching position by 
my ball cage which will now be described. With 
reference particularly to Figs. 6 to 9, inclusive, I 
have shown the construction of this cage. There 
is a ball retaining member 96, which is threaded 
to Screw within the interior of the barrel 79. 
Said member has four radial openings 97 leading 
to the central passage 98 through which the latch 
shaft extends. Each of the passages 97 is adapt 
ed to receive one of said balls 95 and a Small in 
wardly projecting flange 99 in said passage lim 
its the inward movement of the said balls against 
the shaft. Below the radial passage 97 are slots 
100, which permit the extension upwardly there 

1,968,633 
through of arms 101 on the ball rider which Sup 
pOrtS the balls. 
Said ball rider is shown particularly in Figs. 

8 and 9. It comprises a lower plate 102 with 
Spaced upwardly extending arms 101 thereon, 
Said arms being beveled at 103 to engage against 
the balls. There is a central passage 104 through 
the ball rider which fits about the lower end of 
the latching shaft. Both the cage 96 and the 
ball rider 102 have longitudinal passages 105 to 
allow a passage of liquid therethrough. 
Said ball rider is held resiliently upward against 

the balls So as to move them inwardly into the 
grooves 92 and 93 by means of a Spring 106. Said 
Spring bears at its lower end against a plug 107 
which closes the lower end of the barrel. After 
said plug has been screwed in position a bond 108 
of Soldier or welding material about the plug tends 
to tightly seal the barrel to prevent the escape 
of the lubricating liquid within the barrel and 
the bellows, as previously noted. 
During assembly, the interior of the diaphragm. 

and the barrel are filled with a non-corrosive 
liquid as previously noted. The diaphragm is 
then compressed and, after again expanding the 
diaphragm to allow the entrance of air through 
the vent 89, the connection is made between the 
ring 87 and said head and a tight Sea at that 
point is made. Slightly above this lowest con 
pressed position the balls 95 lie in position within 
the groove 93, and this groove will be formed in 
the shaft at that elevation to accommodate the 
balls. When the bellows is compressed and air 
drawn inwardly through the vent 59 to fill the 
place of the discharged liquid, the Sealing Con 
nection is then made. Better resultS may SOIne 
times be obtained under certain conditions by 
sealing the bellows after the expulsion of the 
liquid. Thus, to provide a vacuum above the 
liquid filler, and in still other cases, the bellows 
should be sealed only after a partial expulsion of 
the liquid in order to provide a partial Vacuum 
above the lubricating liquid. 
In the operation of the device the liquid passing 

upwardly through the opening 18 and above the 
diaphragm will exert a pressure upon said dia 
phragm depending upon the head of liquid which 
rises in the eduction tube. When this head of 
liquid is high enough to compress the bellows 
sufficiently the bellows will contract and will 
force the shaft 78 downwardly past the latching. 
balls so that said balls will snap abruptly into 
the upper groove 92. The valve 20 will thereby 
be forced to closed position. As long as the head 
of liquid, or combined force of liquid plus air 
or gas pressure, admitted by valve 37, is sufficient 
to hold the bellows compressed, the liquid inlet 
valve will remain closed. However, when the 
pressure around the bellows decreases Sufficiently 
due to the raising of the head of liquid from the 
eduction tube, the force of the Spring 91 will 
throw the shaft abruptly upwardly So as to latch 
it in position with the valve 20 Open. 
Above the controlling device for the liquid in 

let is a controlling device for the air inlet. This 
is shown particularly in Fig. 3. It includes a 
cylindrical housing 22 fitting within the eduction 
tube and supported against one side thereof. 
Above the housing is an extension 23 having a 
lateral projection 24 thereon which is tapered 
outwardly and adapted to fit within an opening 
25 in the wall of the eduction tube and to be 
secured therein by a bond of solder or Welding ma 
terial 26. A similar projection 24 at the lower 
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1,968,633 3 
end of the housing is preferably extended through 
the Wall of the tube and welded thereto as shown 
at 26 in Fig. 1. However, this lower securing 
member may be omitted as shown in Fig. 3. 
The upper end of the extension 23 has an inlet 

for the air or gas to the eduction tube. This in 
cludes an opening threaded at 27 to receive an 
annular nut or Washer 23, the inner end of which 
is formed at 29 into a valve seat to receive a back 
pressure valve 30. 

: Said valve is mounted within the recess 31 in 
Side the Valve Seat. The valve fits within a tubul 
lar housing 32, and has a stem 33 thereon about 
which is placed a compression spring 34 which 
bears against the valve and tends to normally 
hold it in closed position. Lateral openings 35 
in the wall of the housing 32 allow the passage of 
pressure fuid therethrough. 
The purpose of the check valve is to prevent 

liquid from escaping from the flow tubing into 
the pressure tubing if the air or gas Valve should 
open at a time when there would be less pres 
sure in the pressure tubing than is necessary to 
lift the Slug. The check valve causes the load to 
remain constant, and Wait, SO to Speak, until 
enough pressure appears, in the pressure tubing 
tO expel the Slug. 
valve the liquid in the flow tubing would run out 
into the pressure tubing if the air or gas Valve 
opens when there is less pressure in the pres 
sure tubing than in the flow tubing. This would 
result in increasing the load by exactly the weight 
of the liquid that Would so escape into the pres 
sure tubing, because the liquid in the pressure 
tubing Would be forced back into the flow tubing 
ahead of the air or gas When the proper pressure 
again appeared in the pressure tubing. ExceSSive 
pressure would, therefore, be required to start the 
well after a lapse of pressure in the pressure 
tubing except for the action of the check valve. 
The chamber 31 has a lower vertical extension 

36, the lower end of which has a seat to receive 
the valve 37 formed upon the valve stem 38. 
The valve stem 38 fits closely through an open 

ing 39 in the upper Wall of the housing 22. It 
has a bearing therein. Which forms a guide for 
Said Valve stem retaining Said valve in accurate 
alignment. The lower end of the stem within the 
housing has a head 40 to which the connecting 
ring 41 is Secured. There is a flange 42 on said 
head Overlying the end of the ring 41 and a bond 
of solder or welding material 43 is ordinarily emi 
ployed to make a fluid tight Seal between Said 
head and said connecting ring. Said ring has a 
dOWinWardly extending flange 44 within which 
the upper end of the bellows shaped diaphragn 
is Secured by Solder or Welding 46. 

Said diaphragm is a multiple diaphragm of 
thin sheet metal, the wall of which may be of one 
Or more thicknesses depending upon the strength 
and degree of flexibility which is desired. The 
corrugations may be ring-shaped about the dia 
phragm. Or may be spirally formed in one con 
tinuous corrugation from the upper to the lower 
end thereof. The lower end of the diaphragm 
is soldered at 47 within a flange 48 on the upper 
end of the latching device housing Or barrel 49. 
The latching device housing or barrel 49 ex 

tends downwardly from the belows. It is thread 
ed on itS interior and is closed at its lower end 
by a plug 50. Said plug has a threaded recess 
51 into which is engaged a threaded Shank 52 of 
the adjusting nut 53. Said nut is threaded ex 
teinally to engage at 54 within the lower end 
of the housing 22. The upper Shoulder thereon 

Were it not for this check . 

engages the lower end of the latching barrel 
49 and enables the same to move said barrel 
in Wertical adjustment. 
Adjacent the lower end of the bellows dia 

phragm is an in Wardly extending flange having 
longitudinal passages 56 therein for communica 
tion of the liquid within the bellows and the 
latching barrel. Said flange has a close seat 
about the extension 57 upon the latching shaft, 
58, Said extension being connected to said shaft 
at 59. 
Below the flange 55 is the latching device. 

Said latching device includes a ball cage 60 with 
drilled passages 61 to receive the latching balls 
62. The drilled passages 61 are, at the inner ex 
tremity of slightly less diameter than the balls 
to prevent the balls from falling out when the 
latching shaft extension is removed for inspec 
tion. Or repairs. The lower end of the ball cage 
is Slotted to receive upwardly projecting arms 
63 upOn the ball rider 64. These arms are beveled 
inWardly and downwardly at their upper ends to 
engage against the balls and hold them inwardly 
toWard the latching shaft extension 57. Said 
ball rider is held resiliently upward by means of 
a Spring 65 bearing at its lower end against the 
plug 50. 
The latching shaft extension 57 is formed ad 

jacent Said balls with an approximately spherical 
portion 66, thus forming upper and lower re 
cesses 67 and 68, respectively, into which said 
balls 62 may engage and latch the shaft in ad 
justed position. 
The latching shaft 58 extends axially through 

the bellows-shaped diaphragm. There is a spring 
69 about said shaft which bears at its lower end 
against the latching barrel and tends to hold the 
diaphragm in elongated position. A wall of the 
housing 22 has a screening opening 70 therein 
through which the liquid from the eduction tube 
may enter, the strainer or screen acting to keep 
Out coarse abrasive material which might other 
Wise enter. 
In a SSembling my device, the bellows shaped 

diaphragm is connected at its lower end to the 
latching barrel and at its upper end to the ring 
41 and the latching barrel and the bellows is then 
filled with a non-corrosive liquid such as glycer 
ine. The latching shaft 58 is then inserted in 
position and the diaphragm is compressed longi 
tudinally to the maximum extent to which it is 
Contemplated it should be compressed in use. The 
excess glycerine within the tube will escape 
through a passage 71 in the upper end of the 
latching shaft, and when the bellows is then al 
lowed to elongate through the action of the 
Spring, air will enter through the passage 71 and 
fill the Space emptied of the glycerine. The latch 
ing shaft is arranged to be marked by contact 
With the bails 62 when this operation takes place, 
and the shaft may be then withdrawn and the 
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latching recesses 67 and 68 then accurately . 
formed therein after which the shaft extension 
may be hardened, and the shaft will then be 
Sagain inserted in position. . The upper end of the 
bellows will be sealed by the solder 43 as previ 
Ously noted, and the diaphragm and shaft will be 
adjusted vertically by means of the nut 53 to force 
the valve 37 to the seat with a predetermined 
pressure. The device will then be ready for op 
eration. 
When the device is introduced into the Well the 

preSSure tube Will be inserted first, and when thus 
being introduced into the well the valve 9 will be 
held firmly within the seat 15 by the spring 12. 
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withstand the highest pressures to be encoun 
tered. 
The office of the spring 69 is to return the bel 

loWS 45 to its maximum free working length after 
the bellows has been subjected to compression. 
At this point the contracting or pull together force 
of the bellows (due to the set caused by maximum 
CompreSSion) is balanced by the expansive force 
of the Somewhat compressed Spring, (the spring 
being longer than the bellows, the spring is some 
what compressed when assembled). A further 
compression of the spring results from the fact 
that the bellows shortens or takes a certain set 
when Subjected to the maximum compression 
travel in the assembling operation that forces out 
the glycerine to that level. The spring, therefore, 
Will return the bellows to a length somewhat 
shorter than its original length. This length to 
Which the Spring returns the bellows after maxi 
mum compreSSion, is the maximum free working 
length of the bellows. Henceforth the spring 
and bellows act together as a unit within the lim 
its - of the Working travel lengthening with di 
minishing external pressure, and shortening with 
increasing external pressure exactly (or nearly 
SO) in proportion to the force of Such pressure. 
The air or gas intake valve is adjusted to open 

just before the liquid intake valve closes and to 
close before all of the slug has been expelled, be 
cause the compressed air or gas under that part 
of the Slug still in the flow tubing will continue to 
eXpand under the lightened load, and thereby ex 
pel the remainder of the slug. Such synchro 
nized adjustment of the two valves causes a gentle 
puff of air or gas to follow the slug; whereas a 
hard blow, with resulting loss of energy, would 
follow the slug if the entire slug were expelled 
before the air or gas valve closes. The volume and 
pressure of air or gas so admitted by the air or 
gas valve should also be regulated so as to expel 
the slug at proper velocity. The pressure is, of 
Course, regulated in the pressure line. The volume 
of air or gas which the air valve admits is regul 
lated by the diameter of the air or gas intake 
paSSage above the valve and by the permitted 
travel of the valve. 
The length of the uniformly convexed circular 

Surface between the grooves, the depth to which 
the balls engage these grooves, the force required 
to compress the bellows, and the compression force 
of the adjusting Spring are controlling factors in 
the opening and closing operation of both valves. 
The air or gas valve should slam wide open to 

lift the slug as a whole rather than aerate it, as 
would be done by slow or partial opening of this 
Valve. The air or gas valve should remain wide 
Open to Speed up the movement of the slug until 
Such time as the air or gas under the slug will 
completely expel it from the well. This valve 
should then slam shut to provide a tight seal off 
while the next liquid slug is being admitted, by 
the other valve. 

In my device thus constructed it will be appar 
ent that I can control the inlet of liquid to the 
eduction tube so as to provide only the amount 
of load which my lifting device will effectively 
raise to the surface at the available pressure in 
the pressure tubing. The inlet of the air to the 
eduction tube will automatically take place when 
the desired load has entirely entered the tube, 
and may act to elevate the load to the Surface 
without exerting any back pressure from the 
pressure fluid, upon the formation. The valve 
control means, both for the air and the liquid, 
are sensitive to pressure and will operate accu 

5 
rately for long periods of time. The use of a liquid 
Within the bellows diaphragm will prevent undue 
collapse thereof, making it possible to employ my 
valve control means under high pressures. The 
further advantages of the structure will be ap 
parent to those skilled in the art. 
Having described my invention, what I claim is: 
1. In a device of the character described, a 

preSSure tube, an eduction tube spaced within 
Said pressure tube, a seal between said tubes ad 
jacent the lower end thereof, a liquid inlet valve 
in Said eduction tube, means to close said valve 
When a predetermined load of liquid has entered 
Said tube, an air inlet to said eduction tube above 
Said valve, a valve controlling said air inet, and 
means connected with said air inlet valve re 
Sponsive to the load of liquid in said tube to open 
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Said valve and admit said air at a liquid pressure : 
Slightly lower than that necessary to close said 
liquid inlet valve. 

2. In a device of the character described, a 
preSSure tube, an eduction tube spaced within said 
preSSure tube, a Seal between said tubes adjacent 
the lower end thereof, a liquid inlet valve in said 
eduction tube, means to close said valve when a 
predetermined load of liquid has entered said tube 
and to Open Said valve when said load has been 
removed, an air inlet to said eduction tube above 
Said valve, a valve controlling said air inlet, and 
means Connected with said air inlet valve and 
Operating in response to the pressure of fluid in 
Said tube to open said air inlet valve, said means 
Operating when said fluid pressure is reduced to 
a point where said liquid inlet valve is opened, to 
close said valve. 

3. In a device of the character described, a pres 
Sure tube, an eduction tube spaced within said 
preSSure tube, a Seal between said tubes adjacent 
the lower end thereof, a liquid inlet valve in said 
eduction tube, an air inlet to said eduction tube 
above said liquid inlet, an air inlet valve and 
means controlling each of said valves both oper 
ative by pressure of liquid entering said eduction 
tube to close one valve and thereafter to open the 
other of Said valves to allow entrance of further 
liquid. 

4. In a device of the character described, a 
pressure tube, an eduction tube spaced within 
said pressure tube, a seal between said tubes ad 
jacent the lower end thereof, a liquid inlet valve 
in Said eduction tube, an air inlet to Said eduction 
tube above said liquid intake valve, an air inlet 
valve and means controlling each of Said valves 
both operative by pressure of liquid entering said 
eduction tube to open and close said valves, Said 
liquid inlet valve being adjusted to close after 
said air inlet valve opens. 

5. In a device of the character described, a 
pressure tube, an eduction tube spaced within 
said pressure tube, a seal between said tubes ad 
jacent the lower end thereof, a liquid inlet valve 
in Said eduction tube, means to close said valve 
when a predetermined load of liquid has entered 
said tube, an air or gas inlet to said eduction tube 
above said valve, a valve controlling said air or 
gas inlet, pressure releasable means to latch said 
air inlet valve in both open and closed position, 
and means connected with said air inlet valve, 
responsive to the load of liquid in said tube, to 
Open Said valve and admit said air or gas, said 
liquid inlet valve being adjusted to be closed at a 
fluid pressure thereon slightly higher than that 
necessary to open said air or gas inlet. 

6. In a device of the character described, a 
preSSure tube, an eduction tube spaced within 
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6 1,968,633 
said pressure tube, a seal between said tubes ad 
jacent the lower end thereof, a liquid inlet valve 
in said eduction tube, means to close said valve 
responsive to a predetermined fuid pressure 
thereon in Said tube, an air or gas inlet to Said 
eduction tube above said valve, a valve controlling 
Said air or gas inlet, and control means connected 
With Said air or gas inlet valve, said control means 
including a diaphragm connected with Said valve 
and adapted to be acted upon by fluid pressure 
to open Said valve under predetermined fluid pres 
Sures leSS than those closing said liquid inlet valve 
and to close said valve when said pressures are 
relieved and Said liquid inlet valve has opened. 

7. An air inlet control device including an inlet 
Orifice, a housing, a valve stem in Said housing, 
a valve thereon fitting within said orifice, an 
hermetically sealed bellows diaphragm connected 
With said stem, a rigid support for the end of 
Said diaphragm remote from said valve, said dia 
phragm being responsive to a predetermined fluid 
preSSure Outside thereof to contract and open 
Said valve, and means to cause said valve to move 
abruptly. 

8. An air inlet control device including an in 
let Orifice, a housing, a valve stem in said hous 
ing, a valve thereon fitting within said orifice, a 
bellows diaphragm connected with said stem, a 
rigid Support for the end of said diaphragm re 
mote from Said valve, a latch shaft on said valve 
Stem longitudinally of said diaphragm, latching 
means engaging Said shaft to retain the same 
resiliently in either open or closed position of said 
Valve, and means engaging said valve responsive 
to fluid pressure to either open or close said valve 
abruptly. 

9. A method of raising liquid from wells in 
cluding filling the lower end of the eduction tube 
to a predetermined height with liquid, opening an . 
inlet for air below the load of liquid, then closing 
off the entrance of more liquid and forcing air 
through said inlet to raise said liquid load to the 
Surface opening the liquid inlet and then closing 
the inlet for air before said load is entirely dis 
charged. 
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10. A method of raísíng líquid through an educ 
tion tube in a well including admitting a pre 
determined load of liquid to the said tube, main 
taining an open passage outside said eduction 
tube for pressure fluid, admitting air under pres 
Sure below said load, then employing the pressure 
fluid to assist in closing the lower end of said tube 
to liquid, forcing said load of liquid upwardly by 
Said air and closing off the admission of air before 
said load is discharged. 

ll. In a device of the character described, a 
preSSure tube, an eduction tube Spaced within 
Said pressure tube, a Seal between said tubes ad 
jacent the lower ends thereof, a liquid inlet valve 
in said eduction tube, means to close said liquid 
inlet valve responsive to a predetermined fluid 
preSSure thereon in Said tube, an air or gas inlet 
to said eduction tube above said liquid inlet valve, 
a valve controlling said air or gas inlet, and con 
trol means connected with said air or gas inlet 
valve, Said control means including a diaphragm 
connected with said air or gas inlet valve and 
adapted to be acted upon by fluid pressure to 
open said valve under predetermined fluid pres 
Sures less than those closing said liquid inlet 
valve, and to close said air or gas inlet valve when 
said pressures are relieved down to a value some 
what in excess of the pressure at which the liquid 
inlet valve will again open. 

12. A device of the character described includ 
ing a pressure tube, an eduction tube spaced 
therein, a Seal between the lower ends of said 
tubes, a liquid inlet to said eduction tube, a valve 
in Said inlet, means automatically closing said 
valve when a predetermined head of liquid has 
entered said tube, an air or gas inlet to said educ 
tion tube above said liquid inlet, a control valve 
in said air or gas inlet, a check valve for said air 
Or gas inlet, means on said air or gas inlet valve 
responsive to fluid pressure thereon to open said 
valve to allow an inlet of air or gas, said liquid 
inlet valve being adjusted to close after the air or 
gas inlet valve opens, and to open after the air or 
gas inlet valve closes. 

ALEXANDER BOYNTON. 
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