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made in a unit assembly readily interchangeable 
with other units set for different pressures for 
operative connection to a fluid flow control valve. 

Still anotheir purpose of my invention is to pro 
vide a governor of the class described having a 
side passage communicating between a Sylphon 
element within the governor and the well bore 
and having means for sealing the operating fluid 
Supply line fron said passage. 
Other objects and advantages will appear in the 

following specification and in the drawing, in 
Which: 

Fig. 1 is a diagrammatic utility view, partly in 
section, of my invention installed in a well; 

Fig. 2 is a vertical sectional view of the gov 
ernor of Iny invention showing the valves in their 
closed position; and 

Fig. 3 is a horizontal sectional view taken 
on the line 3-3 of Fig. 2, and on a reduced Scale. 

Referring to Fig. 1 of the drawings, I show a 
well casing 3 perforated at its lower end aS is 
common in the art to permit well liquid to flow 
thereinto from the well formation, and having 
a casing head { { provided at its upper end. SuS 
pended from the casing head is a production 
tubing 2 having secured at its lower end an inlet 
check valve heinber 3 provided with an inlet 
opening 4 communicating with a conical pump 
seat 5 adapted to receive in seating relation the 
lower tapered end of a fluid operated pump 6. 
The inlet check valve member 3 is so arranged in 
the inlet opening 4 as to per init well fluid to fioW 
through the inlet, check valve meaber into the 
fluid operated pump but to prevent a reverse flow 
thereof. The fluid operated pump may be of any 
suitable type, but i prefer to use a fluid operated 
pump such as is shown in my above Patent No. 
2,119,736, to which reference is hereby made for 
the details of constiruction thereof. 
For illustrative purposes, a, body of Well liquid 
is shown within the well casing it, having a 

surface level 18, and it is will be understood that 
the liquid f is to be pumped by the pump 6 and 
that the surface level i8 will vary in height above 
the inlet opening 4 according to the relative 
rates of influx through the well casing 9 and of 
output of the pump 6. 
Connected to the upper end of the fluid oper 

ated pump i3 is an inlet tubing 9 to which is 
connected the flow governor 2 of my invention 
at a height normally below the Surface level 8. 
Connected to the upper end of the flow governor 
20 is a string of power tubing 2 which extends 
through the casing head to a Surface pumping 
mechanism 22 of any suitable type adapted to 
pump an operating fluid, Such as clean oil, under 
high pressure downwardly through the power 
tubing 2, the flow governor 28, and the inlet tub 
ing 9 to the fluid operated punp 6 to actuate 
the same. Also connected to the casing head 
and communicating with ühe production tibing 
E2 is a discharge pipe 23 adapted to convey fiuid 
discharging therethrough to a point of dischal'ge 
or use (not shown). 
A special coupling 24 connects upper and lower 

units of the production tubing 2 at the level of 
the flow governor 2G and has, between Said upper 
and lower units, an inwardly extending thickened 
portion 25, forming a guide surface 26, of Sufi 
cient diameter to allow the puinp 6 to paSS down 
Wardly therethrough to rest upon the conical 
pump seat 5, and fitting slidably upon a housing 
27 which encases the hereafter described rimem 
bers of the governor 28. Vertical paSSages 28 in 
the thickened portion 25 of the Special coupling 
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4. 
24 connect the interiors of the upper and lower 
units of the production tubing 2 and permit the 
pump 6 to pump Welli liquid upWardly past the 
hotasing 27. 
The housing 22 comprises an upper coupling 

member 23 threadedly Secured to the Supply tub 
ing 2, and a lower coupling member 39 thread 
edly secured to the inlet tubing 9, the coupling 
ninenbers 23 and 33 being threadedly Secured to 
each other and being externally proportioned to 
fit closely in the thickened portion 35 of the 
special coupling 24. The upper Coupling mem 
ber 29 has an internal bore 3, in the upper part 
of which is disposed a cylinder 32, housing a bel 
lows element 33, of the type known as 2, Sylphon 
and longitudinally expansible and contractible in 
response to decrease and increase of external 
pressure. The lower coupling member 3 has an 
internal bore 34 housing a cylinder 33 propor 
tioned externally to leave an annular passage 36 
between its outer Surface and the inner Surface 
of the coupling inember 39 and having an exten 
sion 31 by winich it is threadedly secured in the 
lower part of the bore 3 of the upper coupling 
member 29. A cylinder head 38 is threadedly 
Secured in the lower end of the cylinder 35 and 
is provided with an extension 39 closely fitting 
Within a guide collar 4) formed on the inner Sur 
face of the lower coupling member 33. The guide 
collar 40 serves to keep the cylinder 35 in align 
rinent within the bore 34, to maintain uniform 
width of the annular passage 36. 
The bellows element 33 is secured, as by Solder 

ing or brazing, to a head 4 which is threadedly 
secured to the cylinder 32 and to the upper Cou 
pling 29 and is provided with a nut extension 42 
by which the cylinder 32 and the bellows element 
3S contained therein may be detached from the 
housing 27 by application of a suitable wrench. 
The head 4 has a bore 43 provided with a check 
valve chamber 44 in which is a ball check 45, and 
the bore is closed by a Screw plug 46, which may 
be removed to permit the bellows element 33 to 
be filled with gas to a desired preSSure, the ball 
check 43 retaining the gas while the plug 46 is 
being replaced. At its lower end, the belowS ele 
ment 33 is secured, as by soldering or brazing, to 
a plunger 47 proportioned to provide a working 
space 8 within the cylinder 32 to permit expan 
sion and contraction of the bellows element 33. 
The plunger 4 has secured to it a valve stem, 49 
of a needle valve 59 which extends downwardly 
through an orifice 5 in the botton of the cylin 
der 32 and through a bore 52 in the extension 3 
of the cylindei' 33. The needle Wave 30 is thus 
removable froin the housing 2' along with the 
bellows eiement 33. 
The cylinder 35 has a central boss 53 extending 

downwardly thereinto and has a bore 54 com 
municating with the bore 52 and connected there 
with by a restricted orifice 55 which forms a seat 
for the needle valve 59. The lower gortion of the 
bore 52 forms a valve chamber 3 around the 
needle Valve 59 and is connected to the interior 
of the cylinder 35 by passages 5. 
A cup-shaped main valve piston 53 fits slidably 

within the cylinder 35 and has a depending ex 
tension 59 on its lower face forming a stem for a 
main valve 69 of the poppet type extending 
through an opening 6 in the cylinder head 38. 
The main Valve 60 is Secured to the extension 59 
by a retaining nut 62. The extension 59 has a 
bore 63 communicating between the lower face 
of the main valve 60 and the bore 54, the main 
valve piston 58 being provided with an upwardly 
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sure-head on the pump and to prevent the pump 
from pumping gas and consequently racing. 
The cylinder 32, bellows element 33, needle 

valve 50, and head 4, form a unit which is 
readily removable from the upper coupling mein 
ber 29 by unscrewing the head 4 il from the mem 
ber 29, and may be replaced by a similar unit 
charged to any desired pressure, or may be 
adjusted to any desired pressure by admission or 
release of gas through the check valve chamber 
44. 
Warious possible changes in the arrangements 

and proportions of the parts and passages of 
my invention will be apparent to any person 
skilled in the art and do not depart from the spirit 
of my invention. 

I claim as my invention: 
1. In a fluid Operated pumping system for wells, 

the combination of: a fluid operated pump 
adapted to be installed in a well; power tubing 
Communicating with Said pump and adapted to 
convey operating fluid under high pressure down 
Wardly through said weil to actuate said pump; 
production tubing communicating with said pump 
and adapted to convey the discharge from said 
pump upwardly through the well; a fluid flow 
governor disposed in the line of said power tubing 
and adapted to control the flow of said operating 
fluid therethrough; and pressure responsive 
means for controlling the operation of Said gov 
ernor in response to variations in the level of 
liquid in the Well, including a fluid passage coin 
municating between the interior of said governor 
and the exterior of said production tubing at a 
point adjacent to said governor. 

2. In a fluid operated pumping systern for Wells, 
the combination of: a fuid operated pump 
adapted to be installed in a well; power tubing 
adapted to convey operating fluid under high 
pressure downwardly through said Welli to actu 
ate said pump; production tubing concentric 
with said power tubing and adapted to convey 
the discharge from said pump upwardly through 
the well; collar means in the line of Said produc 
tion tubing and having a lateral fluid passage 
communicating between the interior and exterior 
of Said production tubing, said collar means also 
having a longitudinal passage Coramunicating 
between the upper and lower ends thereof so as 
to permit said pump discharge to flow upwardly 
therethrough; and a fluid flow governor disposed 
Within Said collar means and connected in the 
line of said power tubing and being adapted to 
control the flow of Said operating fluid there 
through, said governor being provided with a 
fiuid control passage adapted to communicate 
With said lateral fluid passage to permit the 
entry of well fluid into said governor. 

3. In a fluid operated pumping system for 
Wells the combination of: a, fluid operated pump 
adapted to be installed in a Well; power tubing 
adapted to Convey operating fluid under high 
preSSure downwardly through said well to actu 
ate Said pump; production tubing concentric 
with said power tubing and adapted to convey the 
discharge from said pump upwardly through the 
Well; collar means in the line of said production 
tubing and having a lateral fluid passage com 
municating between the interior and exterior of 
Said production tubing, Said collar means also 
having a longitudinal passage communicating be 
tWeen the upper and lower ends thereof so as 
to permit said pump discharge to flow upwardly 
therethrough; a fluid flow governor disposed 
Within Said collar means and connected in the 
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8 
line of said power tubing and being adapted to 
control the flow of said operating fluid there 
through, said governor being provided with a 
fluid control passage adapted to communicate 
with said lateral fluid passage to permit the 
entry of well fluid into said governor; and fluid 
sealing means disposed between said governor and 
Said collar means On each side of Said fluid con 
trol and lateral fluid passages. 

4. In a device adapted for connection to a pair 
of concentric tubings, the combination of: collar 
means adapted to be connected to the outer one 
of Said tubings, Said collar means having a lat 
eral fluid paSSage therethrough and having a 
longitudinal fluid passage therethrough com 
municating between the upper and lower ends 
thereof; and a fuid flow governor disposed with 
in Said Collar means and adapted to be connected 
to the inner one of Said tubings, said governor 
being adapted to control a flow of fluid through 
Said inner One of Said tubings, said governor be 
ing provided with a fluid control passage adapted 
to communicate with Said lateral fluid passage. 

5. in a device adapted for connection to a pair 
Of concentric tubings, the combination of: collar 
means adapted to be connected to the outer one 
of Said tubings, Said collar means having a lateral 
fluid passage therethrough and having a longi 
tudinal fiuid paSSage therethrough communicat 
ing between the upper and lower ends thereof; a 
fluid flow governor disposed within said collar 
means and adapted to be connected to the inner 
One of Said tubings, said governor being adapted 
to control a flow of fluid through said inner one 
of Said tubings, said governor being provided with 
a fluid control passage adapted to communicate 
With Said lateral fluid passage; and fluid sealing 
Ileans disposed between said governor and said 
Collar means and adapted to form a fluid-tight 
Seal therebetween both above and below said 
illuid control and lateral fluid passages. 

6. In a governor for controlling the rate of flow 
of Operating fluid to a fluid operated pump 
adapted to Operate in a well below the surface 
level of a body of liquid to be pumped and hav 
ing a production conduit for said liquid and a 
Supply conduit for Said operating fluid, the con 
bination of: main valve means for controlling 
the rate of flow of operating fluid through said 
governor; pilot valve means for causing said 
main Valve means to open and to close; and 
means responsive to fluctuations in the surface 
level of Said body of liquid in the well for ac 
tuating Said pilot valve means, including an ele 
ment connected to said pilot valve means and 
eXposed to said body of liquid. 

7. In a governor for controlling the rate of 
flow of Operating fluid to a fluid operated pump 
adapted to Operate in a well below the surface 
level of a body of liquid to be pumped and hav 
ing a production conduit for said liquid and a 
Supply conduit for Said operating fluid, the com 
bination of: main valve means for controlling 
the rate of flow of operating fluid through said 
governor; pilot valve means adapted by open 
ing and closing respectively to cause said main 
valve means to open and to close; and means 
responsive to fluctuations in the surface level of 
Said body of liquid in the well for opening and 
closing Said pilot valve means, including an ele 
ment connected to said pilot valve means and 
eXposed to Said body of liquid. 

8. In a governor for controlling the rate of 
flow of Operating fluid to a fluid operated pump 
adapted to operate below the surface level of a 
body of liquid to be pumped and having a pro 
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duction conduit for said liquid, and a supply 
conduit for said operating fluid, the combination 
of: a main valve for controlling the flow of op 
erating fluid through said governor; neans form 
inga by-paSS for bypaSSing SaidifiUuid past Said 
Iain Valve; means, responsive to flow of Said 
fluid through said by-pass for:cpening: said main 
Valve; a pilot Wave adapted to control the flow 
of Said fluid through, Said by-pass; and pressure 
actuated nea, as responsive to hydrostatic pres 
Sure in Said body of liquid and operatively, co 
Elected to Said pilot Valve for opening: said pilot 
valve in response to an increase in said hydro 
Static pressure. 

9. In a gOVernor for Controlling the rate of 
flow of operating fluid to a fluid operated pump 
adapted to operate below the Surface level of a 
body of liquid to be puiaped, and having a pro 
duction conduit for said liquid and, a Supply 
conduit for Said operating fluid, the combination 
of: a main walve. for controlling, the flow of Op 
erating uid through Said governor lease 
SpOnSive to the is estabilishment Of a limited f'W 
through said gCVernor for opening said main 
valve; a pilot valve adapted to establish a limited 
flow of Said fluid through said, governor; and 
pressure-actuated means connected to said pilot 
valve and responsive to an increase in hydro 
static pressure in Said body of liquid to open 
said pilot, valve and responsive to a decrease in 
said pressure to close, said pilot valve. 

0. A governor for controlling the flow in the 
fluid Supply line of: a fluid operated pump. adapted 
to be immersed in a body of liquid to be punped, 
including: tWo valves for regulating the flow of 
Said pressure; fluid and so arranged that the flow 
therethrough is in parallel, one of said valves be 
ing adapted to be opened by the establishment 
of iOW in the foW channel of the other. Of Said 
valves; a bellows-elenent operatively connected 
to said other of said valves, and responsive to an 
increase and a decrease in hydrostatic preSSure 
in said body of liquid within a predetermined 
range for respectively opening and closing Said 
other Valve; and passage means communicating 
between said belows element and Said body of 
liquid to be punped for communicating the pres 
Sure in Said body of liquid to said bellows element. 

1. A governor i fori, controli?kigitke: f?owy in the 
fluid Supply line of a fluid operated pump adapted 
to be immersed in a body of liquid to be pumped, 
imCitidig: a, tajK vaiye foi gControlling the fioW 
of operating fillid through said governor; neashS 
forning sa, by-pa:SS for by-pa5Sing Saidi fluid past; 
said main. Walve; a piston in Said ky-pass opera 
tively connected to said main valve and adapted 
to open Said nain valve responsively to a prede 
terrained fluid pressure drop in said bypass; 
Spring means 3'ging Said inai Valve towards itS 
closed position in counter-action to said pressure 
drop; a pilot valve in said by-pass adapted to 
regate said pressure drop; a "hellows element 
Operatively connected to said pilot, Valve for open 
iing and closing said pilot valve in response respec 
tively to an increase and to a decrease in pressure 
on said tellows eleet; and housing nea.2s for 
said below/Selenent defining. a passage coalini 
Cating with the exterior of Said element and with 
said body of liquid whereby hydrostatic pressure 
in said body of iid is iposed. On Said eleen. 

12. A governor for controlling the iOW in the 
fluid Supply line of a fluid operated pump in a Well 
and adapted to be innersed in a body of iiquid to 
be pusped, including: a housing adapted to be 
disposed in a Well and having a fluid paSSage 
through one wall thereof which communicates 
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With said body of liquid to be pumped; a pilot 
Walve Within said housing; a rain valve. Within 

: Said housing in parallei with said pilot waive and 
adapted to be opened in response to a flow of fluid 
through Said pilot Valve; and a belows element 
iWithin Said housing and operatively connected to 
Said pilot Valve and adapted to control the opera 
tion of Said pilot waive in response to variations 
in fluid preSSLEle. On the exterior of " Sais belows 
element, said fillid passage communicating with 
Said exterior of Said belows element. 

13. in a governor for controlling the rate of 
foW Of Operating fluid to a fluid operated pump 
a dagted to operate below the surface level of a 
body of liquid to be put Ted, said pump, cominiurai 
22,ting with a production conduit for Said liquid 
and a Supply condit, for said operating.fi.i.d, the 
Cornbirnation of a ho:Sing for Said goyernor con 
is unicating With said Supply conduit and insert 
able in Said production conduit, at a prede 
teFYined level deloj the ?toriai Surface leyes of 
said body of liguid; a bellows element removably 
Secured in Said ž2o:JSi?ng and adapted to expand 
and Contract in...iresponse to changes in external 
pressuire, SaiihOUSing and Said production. Con 
duit having paSSages connunicating with the ex 
terior of Said eieira ent and with the exterior of 
Said production conduit; and valve leans for 
regulating the flow of fluid through said governor 
including a, Wave operatively connected to said 
cellows element and adapted to open responsively 
to an increase in preSSure on-said element. 

14. În a goverilor for controling the rate of flow 
of Ogerating Uid to a fluid operated pump 
adapted to operate below the Surface leyel, of a 
body of liquid to be pumped, said purp coinmuni 
Cating Witha, production conduit for said liquid 
2.India, Supply Conduit for, Said operating fluid, the 
co; in bination of: a housing for said governor.com 
Runicating With, said. Supply conduit, and insert 
alie in Said production conduit at a prede 
terrained level below the normal Surface. level of 
Said body of liquid; a belows element, Secured in 
Said housing, Said belows element having an 
Opening for receiving a gas charge and a ciosure 
for Said Opening, said closure including a check 
Valve whereby said eleinent may be charged to 
WithStand a predetermined, degree of external 
OreSSure, said eleEnent being adapted to expand 
a.ind contact in response to changes in external 
preSSure, Said housing and Said production coin 
duit haWing registering orifices communicating 
With the exterior of said element and With the 
exterior of Said production conduit; and waive 
means for regulating ühe floº of fuid through 
Said gOVernor including a vaive Operatively con 
nected to Said belows eiement and adapted to 
Open responsively, to an increase in pressure Cn. 
Said element. 
.5. A governor for controlling the rate of flow 

of a fluid to a fluid-operated purp disposed in a 
Well, including: a paSSage for the fluid; a valve 
seat encompassiing said passage; a waive element, 
adapted to engage Said Valve seat, to close said 
paSSage; a pistOtheleinent coinected to said valve 
element; rea(as for exposing one side of said 
piston element to fiuid pressure obtaining in said 
gaSSage rugStream from said Valve seat; ineans 
for applying a variabie fluid pressure to the op 
p0Site Side of Saidi pist0n elenment; and nimeans exk 
posed to fiuid preSSure obtaining exteriorly of said 
governor for Varying said variable fluid pressure. 

i6. in a governor for controlling the rate of 
fiOW of a fiurid to a fluid-operated pump disposed 
in a Well in a body of liquid to be pumped, the 
combination of: housing means providing a main 
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passage and a pilot passage in parallel, Said hous 
ing means also providing a bellows chamber and 
further providing a vent passage which connects 
said bellows chamber to the exterior of said hous 
ing means and communicates with said body of 
liquid to be pumped; a bellows in said bellows 
chamber; a pilot valve within said housing means 
and operatively connected to said bellows for con 
trolling flow through said pilot paSSage; a main 
valve within said housing means for controlling 
flow through said main passage; and means for 
operating said main valve in response to varia 
tions in the rate of flow through said pilot paSSage. 

17. A governor as set forth in claim 16 wherein 
the means last mentioned comprises a piston coin 
nected to said main valve, said governor including 
means providing an orifice which connects the 
ends of said piston and which forms part of Said 
pilot passage. 

18. In a governor adapted to be disposed in a 
well in a body of liquid to be pumped for con 
trolling the rate of flow of an operating fluid to 
a fluid-operated pump in said body of liquid to 
be pumped, the combination of: a cylindrical 
housing provided with a longitudinal paSSage 
therethrough for the fluid; axially movable main 
valve means within said housing for controlling 
the rate of flow of fluid through said longitudinal 
passage; axially movable pilot valve means With 
in said housing and axially aligned With Said 
main valve means for operating Said main Waive 
means; and axially movable, pressure actuable 
means within said housing and axially aligned 
with said pilot valve means and Said main Valve 
means for operating said pilot valve means, Said 
housing being provided with a passage through 
One Wall thereof to expose said pressure actuable 
means to fluid pressure obtaining exteriorly of 
said housing in said body of liquid to be pumped. 

19. A governor for controlling the rate of flow 
of operating fluid through a Supply line leading 
to a fluid-operated pump which is adapted to 
pump liquid from a body of liquid in a well, in 
cluding: a main valve for regulating the rate of 
flow of operating fluid through the Supply line to 
the pump; a pilot valve connected in parallel 
with Said main valve so that part of the oper 
atting fluid flowing through the Supply line to the 
pump can flow through said pilot valve; pressure 
actuable means responsive to flow through Said 
pilot valve and connected to Said main Valve for 
Opening said main Valve; and pressure responsive 
means exposed to the fluid pressure obtaining in 
the body of liquid in the Well exteriorly of the 
governor and connected to Said pilot Valve for 
actuating Said pilot valve. 

20. In a governor for controlling the Operation 
of a fuid-operated pump which is adapted to 
pump liquid from a body of Such liquid, the com 
bination of: housing means providing a main 
passage and a by-paSS passage in parallel, Said 
housing means being adapted to be disposed in 
the line of a conduit for delivering operating 
fluid lunder pressure to the pump, Whereby to 
permit the Operating fluid to flow through Said 
main and by-pass passages; means for varying 
the rate of flow of operating fluid through said 
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by-pass passage in accordance with variations in 
the fluid pressure obtaining in the body of liquid 
at a point adjacent the pump; and means for 
varying the rate of flow of operating fluid 
through said main passage in accordance with 
variations in the flow of operating fluid through 
Said by-pass passage. 

21. In a fluid-Operated pumping System for 
wells, the combination of: a fluid-operated pump 
adapted to be installed in a Well; paSSage means, 
including a power tubing communicating with 
Said pump, for conveying Operating fluid under 
preSSure downWardly through Said Well to actu 
ate said pump; production tubing communicat 
ing With Said pump for COmWeying the di SCharge 
from said pump upWardly through the Well, and 
a governor independent of Said pump and re 
sponsive Solely to variations in the level of liquid 
in the Well for controlling the flow of Operating 
fluid through said passage means to said pump, 
Said governor including a Valve in Said passage 
means and including a device responsive to vari 
ations in the level of liquid in the well for con 
tinuously moving Said wave as the level of liquid 
in the Well Varies. 

22. In a governor for Controlling the rate of 
flow of operating fluid under pressure to a fluid 
operated pump adapted to operate in a Well below 
the Surface of a body of liquid to be pumped and 
having a production tubing for the pumped 
liquid and a power tubing for the operating fluid, 
the combination of: a paSSage; a main Valve in 
Said passage for controlling the rate of flow of 
Operating fuid therethrough; pressure actuable 
means adapted to have a variable pressure differ 
ential applied thereto for operating said main 
valve; pilot valve means communicating with 
said pressure actuable means for varying the 
pressure differential applied thereto so as to 
move Said main Valve; and means connected to 
Said pilot Valve means and responsive to varia 
tions in the level of Said body of liquid in the 
well and eXposed to said body of liquid in the 
Well for actuating Said pilot Valve means. 

CLARENCE J. COBERLY. 
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