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MEANS FOR INSTALLING AND REMOVING 
FLOW VALVES 

Kenneth C. Howard, Fort Worth, Tex., and Harold 
E. McGowen, Jr., and Howard H. Moore, Jr., 
Bunkie, La., assignors to Sid W. Richardson 
Inc., Fort Worth, Tex., a corporation of Texas 

Application June 24, 1948, Serial No. 34,954 

(Cl. 16B-1) 8 Claims. 

This invention relates to ilow valves for oil 
wells and has reference to a means for installing 
and removing valves and the like in a string of 
well tubing. 
Flow valves in oil wells have delicate mecha 

nisms and often require removal from the well 
for repairs or adjustments. Since these valves 
are attached to the Well tubing, it has been here 
tofore necessary to remove the entire string of 
tubing in order to make such repairs or adjust 
ments, which removal operation was costly in 
that considerable time was expended during the 
removal operation. 
The primary object of the present invention is 

to provide a means for the installation and re 
moval of flow valves without removing the well 
tubing to which said valves are attached dur 
ing operation. 
In accordance with our invention a ilow valve 

installing or removing tool, either with or with 
out an attached flow valve, depending on whether 
the valve is to be installed in or removed from 
its seat, is lowered through a well tubing pro 
vided with a lateral oiîset portion having an 
opening therein for the flow valve, the tool being 
lowered to the level of the offset portion and then 
dellected laterally by any suitable means into the 
offset portion of the tube, and the flow valve 
seated in the opening of the offset portion where 
the valve is being installed, or -the tool en 
gaged with the valve where the valve is to be 
removed, after which the tool is rotated in one 
direction or the other to seat or remove the 
valve, following which seating or unseating step 
the tool, without the valve in the case of a valve 
installing operation, or with the valve attached 
in the case of a valve removing operation, is 
drawn up through the tubing to the surface of 
the ground. 
The invention will be more readily under 

stood by reference to the accompanying draw 
ings and the following detailed description. 

Figure 1 is a vertical sectional View of a special 
ilow valve sub or section within a string of well 
tubing and showing a flow valve installed therein, 
together with an electrical tool for installing and 
removing the said valve. 
Figure 2 is an enlarged elevational view of the 

tool illustrated in Figure 1, and showing the same 
in extended jarring position. 
Figure 3 is an enlarged broken elevational view 

of the lower end of the tool illustrated in Fig 
ure 2, and particularly showing the electro-mag 
net, motor, and socket, and jar mechanisms of 
the tool. 
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Figure 4 is a lateral sectional view of the 

socket taken on lines4-‘i of Figure 3. ~ 
Figure 5 is a vertical sectional view of a mod 

iñcd form of the invention wherein the ?low valve 
is installed for operation in alignment with the 
axis of the well tubing. ` ` 

Figure 6 is an enlarged broken elevational View 
of the lower end of a tool, similar to the one 
illustrated in Figure 2, engaged on the upper end 
of the'valve illustrated in Figure 5. 

Figures 7 and 8 are enlarged transverse sec 
tional views taken on lines 'l-l and 8_8, respec 
tively, oi Figure 5. s 

Figure 9 is an enlarged broken sectional and 
elevational View of the lower end of the tool 
illustrated in Figure 6 and showing the same en 
gaged on the adapter at the upper end of a ñoW 
valve, such as illustrated in Figure 5. 

Figure 10 is a vertical sectional view of a ñow 
valve sub, similar to the one illustrated in Fig 
ure l, and showing a mechanical means for shift 
ing a tool for installing or removing a flow valve. 

Figure 11 is an elevational and sectional view 
of the form o1" the invention illustrated in Fig 
ure 10 and showing the tool positioned for actu 
ating a trigger of the mechanical shifting means 
illustrated in Figure 10. 
Figure 12 is a transverse sectional view taken 

on lines l2|2 of Figure 11. y 
Figures 13 and 14 are taken on lines iii-iii 

and l4-|4, respectively, of Figure 10. 
Figure l5 is an enlarged broken and eleva 

tional view of the shifting mechanism illus 
trated in Figure 10, and showing one of the shift 
ing arms in extended position. 

Figure 16 is a transverse sectional view taken 
on lines Iii-I6 of Figure 15. 
Figure 17 is an enlarged sectional view of a 

portion of Figure 15 and showing the trigger 
mechanism for releasing one of the actuating 
arms and shifting the tool laterally with respect 
to the axis of the well tubing. 
Figure 18 is an elevational and sectional view 

of the socket and ratchet mechanism which, dur 
ing operation, is threadedly engaged in the lower 
end of the shifting mechanism illustrated in 
Figure 15. 

Figure 19 is a transverse sectional view taken 
on lines |9-í9 of Figure 18. 
Figure 20 is a broken elevational view of the 

ratchet mechanism of the device illustrated in 
Figure 18. 
Figure 21 is a plan View of a selector ring form 

ing a part of the mechanism illustrated in Fig 
ure 20. 
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Figure 22 is an elevational View of an adapter 
to be secured at the upper ends of a conventional 
iiow valve whereby the various forms of the 
invention may be engaged by the tools herein 

l illustrated for installing and removing the said 
valves. 
Figure 23 is a vertical sectional` view of. the 

valve supporting arrangement illustrated in 
Figure 5. ' 

Figure 24 is a transverse sectional View taken 
on lines 24-24 of Figure 1. 
The form of the invention illustrated in Figure 

1 includes a special valve sub or inserted .section 
of the well tubing I which'is downwardly and 
outwardly tapered along one side, as at 2, and 
which tapered portion is provided with' aV sub 
stantially horizontal bottom 3 having a down 
wardly and inwardly tapered and threaded hole 
4 for threadedly engaging an adapter` 5- into» 
which a conventional ñow valve 6 is threaded. ' 
In operation, the sub I is installed in a string 
of tubing 1 in a well, andit is to be understoodv 
that many sub units I and valvesV 6 are. employed 
for raising oil to the earth’s surface. The adapter 
5 is provided with a central opening 8 for com- » 
municating the valve 6 with the interior of the 
sub I. A sectional view of the adapter 5 is illus 
trated in Figure 22. 
Within the tapered side 2 of the sub I there 

is a multiple of spaced parallel splines 9 integral 
with the said side, as shown in Figure 24, and 
which splines are adapted to receivecorrespond 
ing splines I0 around the circumference. of an 
electric shifting tool II. 
As shown in Figure 3, the upper end 0f the 

tool II is provided with a tubular jar I2 having 
an inwardly directed annular ñange I3 at its 
lower end. The upper end of the jar I2 is se 
cured to a cable I4 which is raised and lowered 
from above the earth’s surface. The cable I4 
carries insulated wires I5 for operating an electro 
magnet I6 in the upper end of the tool II and 
a reversible motor I1 in the lower end of the tool. 
The shifting tool II is slidably connected with 

the jar I2 by means of a mandrel I8 slidably 
extending into the said jar, which mandrel is pro 
vided with an outwardly directed annular ñange 
I9 for engagement with the internal flange I3 
of the jar I2. 'The electric wires I5 extend down 
wardly through the mandrel I8 and into the tool , 
II where they are suitably connected with the 
magnet I6 and the motor I1. Since the wiring 
is a matter of conventional practica, the same 
is not herein described in detail. 
The shaft 20 of the motor I1`is disposed down- , 

wardly along the central axis. of the tool I1 and 
is provided with suitable bearings 2I at its lower 
end where it supports a pinion 22 >for engagement 
with a planetary gear 23. Any suitable gear re 
duction mechanism may be employed and there 
fore the gear construction is not described in 
detail. The referred to gear arrangement 22, 
23, drives a socket 24 rotatably mounted. in the 
lower end of the tool Il, and which socket is 
adapted to engage and frictionally secure the 
the upper end of the valve adapter 5. The re 
ferred to adapter includes vertical splines> 25 
along its outer surface, and which splines are 
notched, as at 26, near their upper end. Corre 
spondingly, the socket’24 is provided with vertical 
recesses 21 to receive the splines 25. of the adapter 
5, and the said recesses are provided with springs 
28, secured in the upper end of the socket 24 by 
a screw 24a, which springs are formed to engage 
the notches 26 in the adapter splines 25. A 
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plate of soft iron 29 is secured outwardly of the 
tapered portion 2 of the non-magnetic sub I 
whereby the tool I I may be moved toward the 
same when the electro-magnet I6 is energized. 
The bosses 30 around the upper end of the tool 
II are for aligning the tool whenr the latter is 
shifted against the tapered portion 2 of the sub I. 
The operation of the described form of the in 

vention is carried out by lowering the tool H 
downwardly through the tubing 1 and into the 
upper end of the sub I. By energizing the elec 
tro-magnet I6 as the tool approaches an expanded 
area the tool II is moved laterally toward the 
soft ironplate 29. rî'he tool is then further low 
ered by the cable I 4, with the tool sliding against 
the-inner surface of the said inclined portion 2. 
When the splines I0, which are pointed at their 
ends, reach the internal splines 9, it may be nec 
essary to jar the tool I I into place by raising and 
lowering the cable I4 and operating the jar mech- 
anism I2 which coacts with the tool supporting 
mandrel I8. When the socket 24v at the lower 
end of the tool II ñrst contacts the upper ond 
of the adapter 5, it may be necessary to slightly 
rotate the said socket by actuating the motor 
I1 in order that the socket recesses 21 may 
properly receive the splines 25 on the valve 
adapter 5. By then energizing the motor, the 
adapter may be unscrewed from the bottom 3 
of the inclined portion 2 of the sub I , and by 
raising the cable I4 the valve 6, held by the springs 
28 and the adapter 5, may be raised upwardly 
through the tubing 1 to the earth’s surface. 
The valve 6 may be reinstalled by attaching 

the adapter 5 and valve 6 in the socket 24, where 
the springs 28 engage the recesses 26 in the 
adapter splines 25. The tool is then lowered into 
the sub I and the electro-magnet I6 is energized, 
causing the tool II to move laterally toward the 
soft iron plate 29. The tool I I is then lowered 
downwardly along the inside surface of the 
tapered portion 2 of the sub I where the splines 
I0 on the tool` I I engage the splines 9 in the said 
tapered portion. The motor I1 is then rotated 
in a direction to cause the adapter 5 to become 
threadedly engaged in the tapped hole 4 in the 
horizontal bottom 3 of the tapered portion 2 of 
the sub I. 
The form of the invention illustrated Figures 

5, 6, 7„8, and 23, is for the operation of a con 
ventional flow valve 6 in axial alignment with the 
tubing 1. This form of the invention includes a 
straight tubular sub 3I for threaded engagement 
within a string of tubing and is providing with a 
bypass 32 around the installed said valve. The 
valve 6, which has an inlet 6a near its lower end, 
is provided with a sealing arrangement at its up 
per and lower ends, and which arrangement in 
cludes upper and lower packers 33 and 34, pairs 
of opposing conical slips.35 and 35 received with 
in each end or" each of thesaid packers, and a 
slidable tubular spacer 3l’ between the inner slips 
35 and 35. It will be noted in Figures 5 and 23 
that the spacer 31, which is spaced from the valve 
6, is provided with an opening 38 so as to provide 
for the passage of oil to the said valve. Similarly, 
the straight sub 3| is provided with a correspond 
ing opening 39 for allowing oil outwardly of the 
sub 3! to reach the spacer opening 38. 
The adapter 5a for'the last described form of 

the invention is similar to the previously de 
scribed adapter 5 and has corresponding num 
bers for corresponding parts, but differs in that, 
threads are provided in the splines 25 andbelow 
the notches 26 in the said splines. The lower end 
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5 
of the adapter 5a threadedly receives thev con 
ventional flow valve 6. An outwardly projecting 
dang-e ¿lli is secured to the lower end of the valve 
so as to engage the outer face of the lowermost 
conical slip 35. Above the uppermost conical slip 

there is a nut 4! threadedly engaged on the 
adapter 5a. 
The tool (Fig. 6) for installing the last de 

scribed arrangement of valves and packers is 
similar to the one described for installing the ñrst 
described form of the invention, but is dîiferent 
in that the electromagnet I6 is eliminated, and 
the socket 43 extends downwardly below the 
springs 28 where it is shaped to receive and en 
gage the nut 4l on the adapter 5a. 
The last referred to tool 42 is provided with the 

previously described splines le around its sur 
face which are adapted to engage splines 44 with 
in the upper end of the tubular sub 3l. 
The last described valve and packer arrange 

ment is installed by detachably securing the up 
per end oi the adapter 5a in the springs 28 at 
the lower end of the tool 42. The arrangement 
is then lowered through the tubing l to a posi 
tion within the tubular sub 3| and between the 
upper and lower internal openings in the bypass 
32. The tool ¿i2 is provided with a motor, not 
shown, similar to the one previously described, 
which motor may be rotated to draw the upper 
most and lowerrnost conical slips 35 and 36 to 
ward. each other. By reason of the spacer 31 
around. the valve and between the intermediate 
slips 35 and 36 of the upper and lower packers 
3S and 34, both of the said packers are caused to 
expand and locate the valve and packer assem 
bly in the described position. By reason of the 
s ring engagement oi the tool socket 24, the tool 
42 may be raised and released, leaving the valve 
assembly in place after the packers have been ex 
panded to hold the valve in place. Similarly, the 
valve assembly may be removed by lowering the 
tool 42 into a position where the socket 24 and 
spring 25 engage the upper end of the adapter 39. 
By reversing the motor and loosening the conical 
slips 35 and 36, the valve may be raised upwardly ., 
through the tubing 'I to the earth’s surface. 
The form ci the invention shown in Figure 10 

has to do with a mechanical means for shifting 
a tool assembly laterally of the central axis o the 
tubing 'a' for installing and removing a valve 6 in a 
manner similar to the first described form or“ the 
invention. The present form includes a jar 45 se 
cured to the lower end of the cable I4. Beneath 
the jar 45 there is a shifting mechanism 4G which 
is slidably and extensibly connected with the said 
jar by means oi linking arms 4'! joined at their 
upper ends where they are inter-connected in the 
manner of a chain with similar joined depending 
arms 4S at the lower end of the jar 45. The body 
of the shifting tool dû, which is substantially cy 
lindrical in shape, is provided with multiple longi 
tudinal flutes 49 which receive shifting arms 59 
(see Figure 15), which are pivotally secured at 
their upper ends and within the upper ends of the 
ilutes 4Q. Within each flute 49 and near the upper 
end thereof, there is an outwardly extending 
spring 5| for moving each arm Bü outwardly. The 
lower end of each arm 50 is provided with a down 
wardly and inwardly directed arcuate spring 52 
which in closed position is received within the 
lower end of the iiute 49. The lower end oi the 
arm 55, above the last described spring 52, is pro 
vided with an inwardly and upwardly directed in 
tegral hook 53 for coaction with a trigger mech 
anism, shown in detail in Figure 17, comprised 
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6 
of a latch 54 pivotally mounted at its center withÍ 
in an opening 55 in the body of the 'shifting tool 
46. Transverse pins 55 through the said body 
pivotally support the latches 54. One end of each 
latch 54 is provided with 'a hook 5l adapted to 
engage the arm hook 53. The end of each latch 
54 opposite its hook 51 is operated by a trigger 
58 which is pivotaily secured at one end on pins 
59 horizontally positioned through the body of 
the shifting tool 45. Each trigger 58 has a notched 
recess 60 adapted to engage the end of the latch 
54 opposite its hook 5l when the trigger 58 is in 
its down position and the latch is in its raised 
position, as shown by dotted lines in Figure 17 and 
in full lines in Fig. l5. rI‘he upper central edge 
of each latch 54 is provided with a spring 5| which 
bears against the edge of the trigger 58 opposite 
the trigger notch 60. 
Beneath the shifting mechanism 46, and 

threadedly secured thereto, there is a ratchet op 
erated socket assembly äl, illustrated in Figures 
18 through 2l, which includes a tubular body 62 
having the previously described splines Iû there 
around, and threads 63 at its upper end to engage 
internal threads 54 in the lower end of the shift 
ing mechanism 45. The axial center of the body 
62 is cylindrically hollow, as at 65, where it re 
ceives the flanged upper end 66 of a helícally 
?luted mandrel 5l. The lower end of the cylin 
drical >cavity 65 is provided with an inwardly po 
sitioned annular shoulder to engage the ñange 
66. The lower end of the body 55 is counterbored 
to receive a ratchet collar S9 having square teeth 
l0 around its upper periphery. The ratchet col 
lar 89 is retained by a ferrule 'El threadedly en 
gaged on the lower end of the body 52. rThe outer 
lower surface of the body 52 is recessed to receive 
a rotatable selector ring l2 which is also held in 
place by the ferrule ll. As particularly shown 
in Figures 19 and 21, the selector ring l2 is pro 
vided with inwardly projecting pins 'i3 which pass 
inwardly through horizontal slots 'i4 in the body 
62 .where they selectively and tiltably position a 
pawl l5 (Fig. 20) which is adapted to engage the 
teeth ‘i0 or” the collar 69 at one end thereof and 
to bear against an end of the horizontal slot '14 
in the body 62 at the other end of the pawl. The 
pawl 'I5 is retained against lateral displacement 
by the outer surface of the mandrel 5?, and the 
inner surface of the body shoulder 63. The 
ratchet collar 69 is provided with integral inward 
ly directed projections 'i6 which engage the 
spiraled grooves ‘il in the surface of the mandrel 
61. Thus, the position of the pawl 15, which may 
be tilted in either direction by means of the se 
lector ring l2, controls the direction of rotation 
of the mandrel El when the body t2 is recipro 
cated. The lower end of the mandrel El' is pro 
vided with a socket '18, welded or otherwise se 
cured thereto, having flutes i9 therein and a 
transversely disposed ring 80 loosely mounted in 
an annular groove 8l in the said socket. The 
purpose of the ring 85 is to frictionally engage 
the notches 26 in the adapter 5, whereas the last 
referred to flutes i9 are adapted to engage the 
splines 25 in the said adapter. 
Referring now to Figures 10 and 11, the last 

described form of the invention is provided with 
a sub 82 having an outwardly tapered wall along 
one side, as at 83, and a substantially horizontal 
bottom 84 at the lower end of the latter. Tubing 
1 is threadedly engaged in the upper and lower 
ends of the sub 82. Near the upper end of the 
sub 82 and above the outwardly projecting wall 
there is a recess 85 having an inwardly directed 
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shoulder 88 adapted .to receiveonefof theftriggersi 
The bote 

tom 84 of the outwardly directed portion. 83 off 
the sub 82 threadedly receives theV described 
adapter 5 having a conventional .iiow valvev 6' at 

58 of the mechanical shifting tocldë. 

tached to the lower end thereof. 
The operation of the last described‘formof: the 

invention is as follows: the shifting'mechanism 
46 and its attached assemblies are. lowered 
through the tubing l to a level where one ofthe 
triggers E8 is moved outwardly, by reasonlof the 
spring SI, and into the subv recess 85. See Fig 
ure 11. By raising the cable slightly, the trigger 
58 is moved relatively downward and thus releases. 
the opposing shifting arm 5U, causing the shifting.v 
mechanism and the attached ratchet tool E2 
to move against the inner wall of the tapered por-l 
tion 83 of the sub 82. The assembly is then-,fur 
ther lowered, whereupon .the splines l0 ofi'thetool 
62 engage internal splines 8l in theztapere‘d por~ 
tion of the sub 82. See Figure 13. As‘shown in 
Figure 19, the last referred to splinesiî'l` are rela 
tively long to accommodate a reciprocalrnovez-V 
ment imparted to the tool 62 which'is carried out4 
by means of the cable i4 and the jar assembly 47 
and 43. 
"l2, the socket "i8 may be rotated in either direc 
tion for installing and removing the adapter 5A 
and its attached now valve 5. rThe direction of, 
rotation is determined above the ground beforev 
inserting the assembly in the Well. When with 
drawing the assembly, the pivot acticnof.' the. 
trigger 5S assumes the downward position illus# 
trated by dotted lines in Figurev 17 . 
The described form of the invention is vnotre 

strictíve, but may be made in manyfwayswithin. 
the scope of the appended claims. 
What is claimed is: 
1. In combination with a well tubing fhavingza. 

vertical main bore, said tubing including one.or. 
more now valve receiving sections each having a 
portion laterally oiîset from the vertical main bore 
and provided with a flow valve seat in theoffset. 
portion, and means, including a shifting tool 
adapted to be lowered from the topof the .tubing 
to the level of a selected section, for selectively 
seating or removing a flow valve in or from'V its 
seat within a selected receivingsection, said shift 
ing tool being provided with means for‘moving-` 
said tool and its appendages laterallywithinithel 
offset portion of the selected section. 

2. The combination as set forth in. claim 1'. 
wherein the shifting tool is provided,V with re 

By selectively setting the selectorring 
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8# 
versibletrotarymeansfor engaging and rotating 
a-,fl'owiva‘lvein setting or removing thesame. 

3. The combination as set forthin claim 2 
wherein the reversible rotary meanscomprises a 
ratchet operated socket assembly.` 

4'. The combination as set forth in claim 1 
wherein a jar is operatively connected with the 
shifting tool. 

5. The combination as set forth in claim 1 
wherein the laterally off-set portion of each flow 
valve receiving section is provided with substan~ 
tially vertical parallel guideflanges adapted to 
coact with splines carried by the shifting tool. 

6. The combination as set forth in claim 1 
wherein a flow Valve seat is formed in a dat base 
portion of each of theA flow valve` receiving., sec 
tions. 

7.,'I‘he combination as set forth in claim 6 
wherein the ñow valve seat is tapered and thread 
ed to receive a correspondingly formed flow valve 
adapter. » 

8. The combination as set forth in claim 1 
wherein a ilow valve adapter is removably mount 
ed in the ñow valve seat, and a flow valve is car 
ried by the adapter‘below the level of the seat, 
said adapterv being provided with a central pas 
sage connecting the interior of the flow valve 
with the interior of the receiving section. 

KENNETH C. HOWARD. 
HAROLD E. MCGOVVEN,.JR. 
HOWARD H. MOORE, JR. 
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