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ABSTRACT: For use in raising, lowering or supporting large 
diameter casings such as used in wells or mines. a hydraulic 
device which preferably supports large diameter casings by 
means of lift rings which are engaged by upper and lower jack 
rings which are each independently movable upwardly or 
downwardly and which are equipped with radially inwardly 
directed support shoes for engaging the lift ring independently 
so as to provide an apparatus which handles massive loads 
even in the event of crooked support rings on the casing, mis 
aligned casing, and other variations from perfect alignment. 
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HYDRAULIC CASING HANDLING APPARATUS 
RELATED Arruciirlons 

Applicant has no presently pending related applications. 
SUMMARY OF PROBLEM AND ‘INVENTION 

f justs to a misaligned lift ring on the casing;5 > V. 

This invention relates to a hydraulically operated apparatus ‘ 
which handles large diameter well casings. Large diameter 
holes or mine shafts must typically be lined with a casing or 
tubing string. An unlined or open hole engenders the possibili 
ty of partial collapse of the sidewall, in which event, the bot 
tom of the hole is ?lled with an accumulation of dirt, stone and 
other materials ‘which have passed through the open hole. On 
occasion, a drilled hole will pass through a water-bearing for 
mation which may drain continuously into the open hole. 
Moreover. some formations are filled with salt water and it is 
generally undesirable to communicate salt water to formations 
filled with fresh water. Because ofthese and other problems, it 
is desirable to line the open hole with a casing. 

In smaller wells such as those in the oil and gas industry, 
pipe joints are threaded together and lowered into the hole to 
form the lining or casing. However, the block and tackle draw 
works suitable for such small diameter pipe is not adequate for 
casing holes of perhaps eight or ten feet in diameter. Ap 
paratus has been provided heretofore for such large diameter 
holes. but has been generally found wanting. Devices to which 
the present invention relates, when handling static loads of 
perhaps millions of pounds, have been found wanting in a 
means to accommodnte variationsjfrom perfect pipe and lift 
ring formation and alignment with the apparatus and have 
been further found wanting in the avoidance of impacts on 
shifting the weight of the casing column from one lift ring to 
another. Moreover, devices to which the present invention re 
late have'either no or limited means accommodating levelling 
adjustments except perhaps in the base which is rested about 
the hole or opening. Such means are believed quite helpful in 
the handling of casings in which the lift rings are misaligned or 
otherwise not perpendicular to the axis of the casing. 

With the foregoing in view. the present invention is sum 
marized as providing an apparatus which hydraulically raises. 
lowers or supports large diameter casings having lift rings 
thereon with upper and lower jack rings which are each inde 
pendently carried on extendable jacks and which each incor 
porate a plurality of radially inwardly directed lift shoes 
moved by hydraulic jacks. the various mechanisms cooperat= 
ing independently one with the other to engage the casing 
string in a manner avoiding problems of misalignment. The up 
paratus further incorporates means controllably slowing 
descent of the load to avoid bottoming‘ out the apparatus to 
thereby prevent dynamic impacts which may cause excessive 
stresses in the casing string and perhaps harm the equipment. 
The rapid movement is slowed at the extreme bottom end of 
the jack retraction to cushion and to cushion and reduce the 
shock when the load is shifted from the upper jack ring to the 
lowerjack ring. ' I 

Many other objects and advantages ofthc present invention 
will become more readily apparentfrorn a consideration of the 
following speci?cation and accompanying drawings in which: 

FIG. I is an elevational view partly in section of the asscm= 
bled hydraulic apparatus with a sidewall partially broken away 
to disclose details of internal construction; " 

FIGS. 2. 3. and 4 cooperatively show, in schematlcform. 
the apparatus raising or lowering a casing string in a well bore; 

FIG. 5 is a sectional view taken along the line 5=5 of FIG. 1 
illustrating details of construction of the upper left ring and 
the lower lift ring: 

FIG. 0 is a sectional view taken along the line 6=6 of FIG. 5 
showing means for joining adjacent portions of the apparatus 
of FIG. 5; 
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FIG. 7 is an electrical wiring schematic diagram illustrating ' 
apparatus for ascertaining the position of the radially inwardly 
directed jack means; 75 

' ‘ ‘present apparatus; and, r. 

' lower the casing. - 

2 
‘ .‘FIG. 8‘ is ‘a schematic view. showing-‘how the apparatus ad 

FIG. 9 is a schematic view of the hydraulic system of the 

FIG. 10 is a .hydraulic schematie'gdiagram showing the 
means for inserting and retracting?thelift shoes to raise or 

.In the drawings, attention is firstldirected-to FIG. 1 where 
the apparatus; of the present invention is indicated by the nu 
meral l0. Brie?y, the apparatus incorporates an upper jack 
ring assembly which is indicated by'the numeral 11 anda 
lower jack ring assembly which is indicated by the numeral l2. 
A base member 13 is adapted to be rested on the ground or 
surface adjacent to the substantially large diameter hole being 

_ drilled for supporting the jack rings 11 and 12. A plurality of 
rather long jacks 14 extend from the upper jack ring 11 to the 
base 13 for use in operation of the present device. Addi 
tionally. thelower jack ring is supported on a plurality of jacks 
15 so as to move upwardly and‘ downwardly in cooperation 
with the upper jack ring ii. The casing 32 is engaged at the lift 
ring 34 by a plurality of radially inwardly movable shoes posi 
tioned by double acting hydraulic cylinders to engage or dis 
engage the lift ring. . > ' 

Considering the invention further in detail. the various com 
ponents of the base structure 13 will be first considered. The 
base, 13 is preferably a circular structure having a box-type 
cross section with a top plate 17, bottom'plate 17a. outside 
shell plate 16. inside shell plate 160. and intermediate shell 
plate 1611, which combine to provide support for the various 
hydraulic jacks as will be described. The base 13 also provides 
for adaptation of the jacks to various hole sizes while affording 
proper load distribution‘ around‘the hole. The base 13 pro 
vides a means of attachment of a jack guide assembly consist 
ing of an encircling cylinder member 18 which extends up 
ward and terminates at a horizontal plate member 19 having 
openings 19a which receive the lower portion of the jacks l4 
as will be described. Suitable stiffening gussets 20 are spaced 
at locations about the perimeter of the cylinder member 18 to 
strengthen the structure and provide mounting flanges. A 
lower guide plate 1% is provided with openings 19c and 19d 
to respectively receive the jacks 14 and IS, the lower ends of 
which rest on the plate 17. _ ' ‘ 

The base 13 and the jack rings 11 and 12 are preferably 
dividable into semicircular segments for case of transporta 
tion. Of necessity. the apparatus of the present invention is 
substantially large since it is adapted to handle pipes ranging 
perhaps five feet or more in diameter. Clearly. the internal 
opening of the apparatus must be least exceed the diameter of 
the pipe being lowered into the well or mine and, of course. 
the apparatus has a finite thickness. To permit the apparatus 
of the present invention to be readily dismantled as an aid and 
assistance to shipping. the apparatus is preferably divided 
along the line 21 (FIG. 5) and is assembled at the site or loca 
tion as shown in FIG. 6. FIG. 6 is a sectional view illustrating 
the plate 17 and the parting line 21 for the half sections of the 
device. In FIG. 6, the ends of the semicircular portion are 
fabricated to form what are essentially tongue-and-socket 
connections, the numeral 23 designating generally the tongue 
member and the numeral 24 the socket member. The tongue 
member 23 is constituted by the upper and lower ?anges 29 
and 30. respectively, and connecting end wall 26, while the 
socket member 24 is constituted by the upper and lower 
?anges 27 and 28. respectively. and the end wall 25. Ap 
propriate keyway slots are formed inthe ?anges 27, 28. 29 
and 30 along the center line 21 to receive the key members 31 
and 32. The key members 31 and 32 are inserted into the 
kcyways to lock the two semicircular portions together. As 
will be appreciated from thelocution of the sectional view of 
FIG. 6, ‘the keys are inserted along a radius of the circular 
structure from the exterior and may be readily pulled from the 
keyway slots. This mode of assembly has been shown for the 
base I3 but is preferably extended to the jack rings ii and 12 
which are structurally similar. It is believed that the use of the 
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keys in the slotted keyways readily enhances‘makeup or 
takedown time in the use and application of the present inven 
tion. By way of contrast, bolts and ?angespare cumbersome 
and occupy too much space in the equipin It’v » ,' 

Returning again to FIG. I, it will be‘n' .that the plates 19 
and 19h encircle and hold the hydraulitagacks “erect. In’ the 
preferred embodiment. eight hydraulic jacks are shown. Of 
course, the number, stroke, cross-sectional area and other 
measurements of the various hydraulic jacks may be varied. 
However, the symmetrical arrangement of double acting 
hydraulic jacks is found acceptable. The jacks 14 are 
preferably double acting with the piston rod extending up 
wardly and connected to the upper jack ring. The cylinder is at 
the lower end and rests on the plate 17 of the base 13. Ac 
tually, the details of fabrication and support of. the various 
hydraulic jacks on the base member 13 are subject to variation 
and are believed within purview of one skilled in the art. 
Further, it will be noted that the various hydraulic connections 
required to ‘operate the various hydraulic jacks of the lifting 
apparatus 10 have been omitted from FIG. I for sake of clari 
t 
The hydraulic jacks 14 are connected to the upper jack ring 

I] to move it upwardly or downwardly as needed. The hydrau 
lic jacks 15 support the lower jack ring 12 to move it in like 
manner. The lower jack ring 12 has reduced diameter when 
compared with the upper jack ring I! and consequently, the 
hydraulic jacks 15 which move it upwardly and downwardly 
are preferably located on a circle inboard of the hydraulic 
jacks 14. Again. the number may vary, but the preferred em 
bodiment preferably includes eight hydraulic jacks for raising 
and lowering the lower jack ring I2. Again, the hydraulic jacks 

_ [5 may vary’in stroke. capacity, and many other details. It is 
not necessary to utilize hydraulically operated double-acting 
jacks, although they may be used if desired. Again, the ?uid 
distribution system for operation of the various hydraulic 
jacks associated with the lower jack ring 12 has been omitted 
from FIG. 1 for sake of clarity. 

Attention is next directed to FIG. 5 of the drawings. In FIG. 
5, the right-hand portion of the sectional view illustrates the 
upper jack ring 11. A'casing 32 is shown in the center of the 
apparatus 10 to be lifted by the apparatus ofthe present inven 
tion. The casing 32 includes appropriately spaced lift rings 34 
along the length of the casing 32. Hopefully, the lift rings are 
of uniform size and thickness and preferably lie in a plane per 
pendicular to the axis of the casing 32. While this is the expec 
tation, nevertheless, the lift rings 34 may be slightly 
mislocated, may vary in size or thickness, may be misaligned 
with respect to the axis or the casing, or may become damaged 
or bentin transportation to the site ofuse. Because of all these 
factors, problems of slight misalignment are often presented, 
and with this in view, the apparatus of the present invention 
accommodates such field conditions quite adequately. 

In FIG. 5, the numeral 36 indicates a single hydraulic jack 
or ram which has a piston rod radially inwardly directed 
toward the casing 32. The piston rod is connected to the rear 
of a shoe 37 which is received within a housing 38. The hous= 
ing 38 includes the sidewalls 39 and 40 joined to an upper wall 
which is shown enclosing the other hydraulic shoes spaced 
about the casing 32. The housing 38 ispreferably anchored to 
the upper surface of the jack ring 11. The shoe 37 has suffi= 
cient clearance within the housing 38 to slide to and fro with 
the housing serving as a guidcway for directing the shoe 37 
toward the casing. A follower rod 41 connected to the shoe 37 
engages a microswitch 42 when the shoe is urged forwardly by 
the hydraulic jack 36. This is shown in FIG. 3 where the shoe 
is contacted against the casing 32. On the other hand. when 
the shoe is withdrawn from the casing 32, the rod 41 trips a 
microswitch 43. The microswitch 43, when actuated. indicates 
that the shoe 37 has been withdrawn or retracted. Preferably, 
the microswitchcs 42 and 43 are duplicated about the full 
perimeter of the jack ring it for all of the shoes to form a 
signal as will be described hereinafter. 
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The left-hand portion of FIG. 5 includes a sectional view 

through the various hydraulic jacks 14. As will be noted, each 
jack includes a surrounding cylindrical ‘barrel or‘sleeve 14c 
and an internally Iocatedi'pushrod 14d. The pushrods extend 
upwardly to the upperw-ja’ck ring 1'] as previously noted. The 
connection of ‘the pushrods to the jack ring 11 should be 
noted, The devices to which the present invention relate have 
utilized a threaded portion at the upper end of the piston rod 
vwhich'typically extends through the jack ring and which is 
locked in position by nuts and washers above. The rod has a 
spherical seat 140 for purposes to be described subsequently. 
The device of the present invention preferably utilizes a non 
rigid connection. With all of the connectionsvof the like mova 
ble nature, it will be appreciated that the jack ring 11 is readily 
canted with respect to the hydraulic jacks 14 to accommodate 
problems in misalignment and the like. Thus, it will be un 
derstood that a retaining nut is placed above the jack ring II 
as shown in FIG. 1, where it is indicated by the numeral 46. 
The retaining nut 46 merely prevents the jack ring 11 from 
being inadvertently lifted off the main jacks 14. The jack ring 

. is preferably formed with the spherical socket 14b engageable 
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with seat 140, and an annular clearance space is provided 
about the piston rod to permit the jack ring 11 to cant with 
respect to the piston rod. 

Further considering the left-hand portions of FIG. 5, the 
lower jack ring 12 will be observed to include a plate member 
48 which surrounds the casing 32. The plate member 48 ex 
tends inwardly toward the casing and is constructed to define 
a notch at spaced locations to provide clearance outside of the 
casing 32 for grouting lines or other lines adjacent to the cas 
ing string. Hence, the appropriately located notches are 
formed in the plate 48 to permit grouting lines to pass between 
load shoes on the jack ring 12. The same is also true of the 
upper jack ring ll. As noticed in the right-hand portions of 
FIG. 3, the numeral 49 indicates a similar cutout in the jack 
ring ii to permit grouting lines or other cables on the exterior 
of the casing to extend into the well bore. 
The hydraulic jacks on the lower jack ring are indicated by 

the numeral 50. They are preferably similar to the hydraulic 
jacks 36 on the upperjaclt ring II. More speci?cally, they are 
double acting hydraulic jacks for moving the load shoes of the 
lower jack ring 12 inwardly and outwardly toward the casing 
32. The load shoes associated with the lower jack ring are in 
dicated by the numeral 31. Again, they are preferably similar 
or even identical to the load shoes 37 on the upper jack ring as 
previously described. The numeral 32 indicates the guide 
housing which surrounds each load shoe and maintains its 

: alignment with respect to the hydraulic jacks 30 so that the 
load shoes move radially toward or from the casing 32. The 
housing 52 is supported by suitable gusset plates on the left 
and the right in the same manner as the guide housing 38 
shown on the upper jack ring 11. The position of the load 
shoes 51 on the lower jack ring is determined by apparatus 
similar to that in the upper jack ring 11. That is, within each 
guide housing 52. a pushrod 32a is carried by the load shoe 
and sctuates or trips a pair of limit switches to indicate the lo 
cation of the jack shoe. The numeral 54 indicates the forward 
switch or sensor and the numeral 53 indicates the rearward 
sensor. 

Attention is next directed to FIGS. 2, 3, and 4 of the 
drawings. They represent schematically the operation of the 
device 10 to either raise or lower a casing in a well bore. Since 
the apparatus is symmetrical about the casing 32, only one 
side of the apparatus is represented in the several views. In 
FIG. 2, the weight of the casing string 32 bears downwardly 
and is supported at the lift ring 34 which rests on the load 
shoes 31. The load shoes 3i are associated with the lower jack 
ring 12 and are moved radially inwardly toward the casing 32 
by the hydraulic-jacks 50 previously described. It will be noted 
that the load shoes are beneath the lift ring 34. The abutting 
engagement rests the weight of the casing 32 and the entire 
gqlumn of tubular members in the well bore on the load shoes 
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The arrow in FIG. 2 indicates that the hydraulic jacks 14'are 

being extendedto raise the upper jack ring 11. The’load shoes 
37 carried on the jack ring 11 are extended inwardlyto abut 
against the wall of thev'casing 32. They slide upwardly against 
the wall toward the upper lift ring 34 in response to the exten 
sion of the jacks 14. When the extension of the jacks 14 is 
completed, the upper lift ring 11 is at some optimum elevation 
and is hearing the weight of the casing 32. Consequently, the 
load shoes 51 may be withdrawn as indicated by the arrow in 
FIG. 3. At this juncture, the entire weight load has been 
shifted from the lower jack ring 12 to the upper jack ring 11. 
Preferably.-thc hydraulic jacks 14 are extended ever so slightly 
further upwardly ‘after the load has been shifted to the upper 
jack ring to completely and fully free the load shoes 51 from 
abutting engagement against the lift ring .32. When this is 
completed, the load shoes 51 are easily withdrawn, not under‘ 
load, to increase and improve the lift of the apparatus. 

Attention‘ is next directed to FIG. 4 of the drawings. To 
lowerthe casing 32 further into the well bore,_ the hydraulic 
jacks 14 are lowered and the upper lift ring .11, which bears 
the weight of the casing 32, is lowered. While this proceeds, 
the load shoes 51, having been previously withdrawn, are 
returned to the position immediately abutting the well casing 
32. This places them in position to assume the load of the well 
casing 32 when the next lift ring comes into engagement with 
the upper edge or face of the load shoes 51. The arrow in FIG. 
4 indicates the‘ downward movement of the casing string 
preparatory to ‘placing the load on the load shoes 51 at the 
lower lift ring. ' 

The drawings further disclose a limit switch 56. the function 
of which will be described In detail hereinafter. whichdetects 
the bottom-most position of the forward lift ring 12. Addi 
tionally, the position of thetipperv lift ring 11 is likewise mea 
sured or ascertained by u's'uituble sensor or detector such as 
the switch mechanisms at 57 and 58. The switch S8 is at the 
lowermost position. On the other vhand. the switch 57 .is 
slightly thcreubove and is. of course. uctuutctiprior to arrival 
oi'the lift ring ii at its bottom-most position. The early wurn 
ing provided by the switch or sensor 57 is utilized in the 
manner tobe described in detail hereinafter. 

Brie?y, the foregoing illustrates how the casing 32 is 
lowered in a stepwise manner by shifting the weight to and 
from the lift rings 11 and 12. Of course. to merely support the 
casing string. one of the twolift rings may be maintained in a 
?xed position indefinitely. Further, to raise the casing from 
the well bore. the sequential operation described above is 
reversed and the lift'rings are engaged in like manner. 

Attention is next ‘directed to FIG. 8 of the drawings. In this 
view. the lower lift ring 12 is canted with respect to the plane 
of the base 13 of the apparatus. The canting may arise from 
any one of several circumstances, such as a crooked casing. a 
misaligned lift ring 34. or any other reason. in FIG. 8, the vari= 
ous hydraulic jacks I5. being on a common hydraulic line, 
equalize pressures in the various jacks by extending the 
pushrods to the extent required to equalize the load on the 
various jacks. The pushrods are received within spherical-seats 
in the structure of the jack ring 12 to permit canting as shown 
in FIG. 8. 

Attention is next directed to FIG. 7 of the drawings. In FIG. 
7. the numeral 60 indicates a suitable power source which is 
battery supplied. ficidgenerutor supplied. or from some other 
voltage source. it does not matter whether the voltuge'is AC or 
DC. The voltage source at 60 is connected through a suitable 
main switch 61 which turns the apparatus off own. When the 
switch 61 is closed. suitable electric power is provided as will 
be described. Electric power is directly connected to a DPDT 
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switch 70 which operates a double solenoid spring centered , 
control valve69. As mentioned before, the hydraulic jacks or 
rams on the upper jack ring 11 are double acting hydraulic 
devices. Hence. when the valve 69 is energized the hydraulic 
ram 36 is shifted from its position. The limit switches 42 and 
43 oi’the upper lift ring 11 are wired in series as shown in FIG. 
7 such that the limit switches 42. which indicate that the rams 

70 

16 
Iare fully inserted against the casing 32, energize a lamp 65 or 
other suitable indicating’ device, and'also-provide power'to half _ 
of the DPDT switch 63. The limit switches 43. which indicate 
full withdrawal of the hydraulicrams and load shoes. arecon 
-nected to a lamp or suitableindicating device represcntedby 
the numeral 66 to indicate fulhyvithdrawal of the load shoes. In 
the operation of the upper jack ring 11, the upper ioad'shoes 
‘may be inserted against the casing to engage a liftlring thereof 
on actuation of the switch70 and operation of the double-sole 
noid control valve'69. Completionof this step is indicated 
when the limit switches 42 complete their series circuit and 
provide a visual or audiable indication from the device 65. 
The upper load shoes may be withdrawn by actuation. of the 
switch 70 in the opposite-direction. That portion of the",v switch 

_ 70 is energized only if the limit switches 55 complete their se 
ries circuit. and upon this event. suitable power is applied to 
the control valve 69 to withdraw the upper load shoe through 
operation of the hydraulic ram 36. This step is completed 
when the limit, switches 43 are closed to complete their series 
circuit and the device 66 is suitably energized toy'provide the 

.FIG. 7 further includes the limit switches 54 and 55 of the 
lower jack ring 12. They again are wired in series. Each series 
grouping is connected to indicating devices 67 and 68 as 
shown. Again, the devices may be audible or visual. or both, 
depending on the desires of the operator of the equipment. 
Likewise. the. hydraulic rams 50 of the lower jack ring are 
operated by the double solenoid spring centeredcontrol valve 
64 which is similar .or preferably identical to the valve 69 
previously described. The control valve 64 is operated by the 
switch 63 which is wired similarly to the switch 70 above 
noted. It is believed repetitious to trace operation of this por 
tion of FIG. 7 since the wiring and the function of the various 
components for both jack rings are preferably identical. 

Attention is next directed to FIG. 9 of the drawings which is 
a schematic of the hydraulic system operating the lift jacks l4 
and support jacks 15. As noted above. the preferred embodi 
mcnt includes‘eight jacks supporting each jack ring. As shown 
in FIG. 9. the jacks 14 are double acting jacks. the position of 
each being controlled by four way valves indicated by the nu 
meral 72 and pilot operated check valves 76 along with system 
unloading valves 77b. The jacks 14 are to be contrasted with 
the hydraulic jacks ‘151. For retraction. gravity forces working 
against reduced fluid pressures can be counted on to lower 
both jack rings as desired. However, operating speed is 
enhanced by making the hydraulic jacks 14 double acting. Of 
course. the jacks 15 may be made double acting as desired. 
but the hydraulic schematic of FIG. 9 shows cooperation with 
single actlngi'acks. . 
The numeral 73 indicates a'main‘ control valve supplying 

pressure fluid in a line 74. An isolation valve 75 communicates 
with each individual jack. The other jacks are likewise con 
nected through an isolation valve. The pressure fluid is pro 
vided to the lower end of the cylinders to prevent bottoming 
out of the piston on retraction of the lifting apparatus. 

Preferably. multiple supply means. including a check or 
control valve 73, line 74. and isolation valve 75. are provided 
for each hydraulic jack. The lines 74 are drained by pilot 
operated check valves 76 to permit retraction of the hydraulic 
Jacks 14. Any number of pilot operated valves 76 may be con‘ 
ncctcd to the lines 74. For instance. four or more may be used. 
As the uppcrjuck ring is lowered at a rapid pace. the valves 76 
sequentially block ?ow to gently slow the upper jack ring as it 
is lowered by the hydraulic jacks 14. The valves 76 are con 
trolled by the limit switches 57 and 58 shown in FIG. 4. The 
deceleration prevents metal to metal contact at the bottom on 
the stroke to thereby prolong the life of‘ the apparatus and to 
prevent damage to it. Even more important. shock loading of 
the casing string'might tear loose the whole string; the shock 
loading is prevented by this invention. The valves 76 commu 
nicatc with suitable fluid ?ow lines 77 which return the ?uid to 
the reservoir by way of the pressure compensated flow control 
valves 77a which are adjusted to maintain a constant volumet 
ric flow rate regardless of pressure. 
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' The lower portions of ElG. 9 show the single acting valves 
15. Each support jack l5 is'supplicd from a common line .78 
through isolation valves 79. Again, the fluid is supplied to the 
lower end of the hydraulic jacks l5; Fluid is supplied from the 

‘- .- pump by a hydraulic line 80 through a check valve Si and 
‘ ‘ “ then through a pilot opcratedcheck valve 82. Additionally, 

another pilot operated check valve 82 is connected for return 
ing the ?uid to the sump. As pressure is applied front- the pump 
through the line 80, the jacks 15 may be extended. During 
their extension. load equalization of the various hydraulic 
jacks on the‘ common line 78 permits the apparatus to assume 
anyposture with respect tothe horizontal as shown in FIG. 8 
so longaas pressure equalization is achieved in each hydraulic 
jack-‘qponsequently, the problems of misalignment are rela 
tively easily compensated for by function of the present inven 
tion. Moreover, when the hydraulic jacks 15 are lowered, the 
pilot operated checkvalves 82 merely drain ?uidlfrom the 
lines 78 at .a controlled rate by way of the pressure compen 
sated'fiow control valve 770 and then to the reservoir as 
shown in FIG. 9'. The limit switch 56 shown-in FIG. 4 controls 
the pilot operated check valves 82 tolprevent the piston from 
bottoming out on the down stroke. ‘ . 

Attention is next directed to FIG. 10 of the drawings. in 
FIG.' .10, a supply line 81 from a source of pressure ?uid is 
communicated with the valves 64 and 69. it should be recalled 
that the valves 64 and 69 as shown in FIG. 7 are double sole 
noid spool valves. Also, a return line to the sump is indicated 
by the numeral 82. The lines 8i and 82communicate with 
both the valves ‘64 and 69. Considering the lower jack ring, it 
is provided with a plurality of double acting hydraulic rams 50. 
A common hydraulic linc 83 delivers ?uid under pressure 
from the valve 64 to withdraw the load shoes of each ram 50. 
A line 84 delivers pressure ?uid to manipulate the hydraulic 
rams in the opposite manner. The pilot operated check valve 
85 blocks the return line 84 to prevent the load shoes from 
beingwithdrawn unintentionally or from creeping away from 
below the casing lift ring. This check valve 85 is opened by 
pilot pressure from line 83 only when the latter is pressured up 
to withdraw the load shoes by operating valve 64. 
,In operation, the high pressure line 81 is connected to the 

feed lines 83 or 84 dependent on the position of the spool of 
the valve 64. The spool position is determined by the spring 
centered solenoid connected to each and of the spool for 
operation of the valve 64. When the spool is so positioned, the 
high pressure is supplied to either the line 83 or 84. The 
remaining line is then connected to the low pressure line 82 to 
return ?uid forced from the hydraulic rams 50 to the sump. it 
is believed that operation of the hydraulic rams 50 is readily 
explained in conjunction with the previous discussions 
devoted to mechanical operation. 
The remaining portions of FIG. 10 show the hydraulic ap 

paratus associated with the upper jack ring 11. The valve 69 is 
connected to the same two lines to obtain ?uid under high 
pressure and to return the fluid to the sump. The hydraulic 
min 50 of the lower jack rings are communicated to the feed 
lines 87 and 88 connected to the various hydraulic rams. A 
pilot operated check valve 86 again blocks the return line 88 
to prevent the load shoes from being withdrawn, creeping. etc. 
The operation of the valve 69 and the hydraulic apparatus is 
similar to that described above. of course. the control and 
operation of the valve 69 is coordinated with the valve 64 as 
was discussed in relation to FIG. 7. 

' While both the upper and lower Jack ring are movable up= 
wardly and downwardly, the preferred embodiment contcm= 
plates operation in which the upper jack ring is repeatedly 
raised and lowered while the lower jsclt ring is a support for 
the casing string when the upper Jack ring is being rcposi= 
tioned adjacent a lift ring. 

it is believed that operation of the various portions of the 
apparatus has been adequately explained. Moreover, opera= 
tion of the apparatus as a unity is believed apparent from the 
foregoing. Consequently, the preferred embodiment is set 
forth with the view that modifications and alternations are 
readily apparent to one skilled in the art. 
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i The scope ofthe present invention is defined by the claims 
appended hereto. ' 

I claim: 
’ 1. An apparatus for raising, lowering or supporting a casing 
member having a lift ring thereon in a well or mine which 
comprises: 

a. an upper jack ring including: ‘ 
.l. at least‘ two load shoes adapted to engage a casing 
member having lift rings thereon; . ' ‘ 

t 2.' hydraulic means for moving said load shoes to a posi 
tion engaging the casing member; 

3. said load shoes being spaced about the perimeter of the 
casing member in a manner to support the weight 
‘thereof: ~ 

b. a lower jack ring including: ' 
l. at least two load shoes adapted to engage a casing 
member having lift rings thereon; 

2. hydraulic means for moving said load shoes to a posi 
tion engaging the casing member; 

3. said load shoes being spaced about the perimeter of the 
casing member in a manner to support the weight 
thereof; 

c. first hydraulic jack means for raising and lowering said 
upper jack ring with respect to the well or mine; - 

d. second hydraulic jack means for supporting said lower 
jack ring with respect to the well or mine; and, 

er said ?rst hydraulic jack means operating independently of 
the second jack means to raise and lower the upper jack 
ring and further positioning said jack rings in a plane 
determined by the lift ring without regard to misalign 
mom or mislocation thereof. , 

2. An apparatus for raising. lowering or supporting a casing 
member having a lift ring thereon in a well or mine which 
comprises: ' 

a. an upperjacls ring including 7 
l. at least two load shoes adapted to engage a casing 
member having lift rings thereon; . 

2. hydraulic means for moving said load shoes to a posi 
tion engaging thecssing member; ‘ 

3. said load shoes being spaced about the perimeter of the 
casing member in a manner to support the weight 
thereof; ‘ , 

b. a lowerjack ring including: 
i. at least two load shoes adapted to engage a casing 
member having lift rings thereon; I 

2. hydraulic means for moving said load shoes to a posi 
tion engaging the casing member; 

3.7said load shoes being spaced about the perimeter of the 
casing member in a manner to support the weight 
thereof; 

c. first hydraulic ,iaclt means for raising and lowering said 
upperjack ring with respect to the well or mine; 

d. second hydraulic lock means for supporting said lower 
lack ring with respect to the well or mine; 

a. hydraulic ?uid supply means communicated with said 
first and second hydraulic jack means to supply hydraulic 
?uid thereto for operation, said supply means cooperat 
ing with said first hydraulic jack means to lower said ?rst 
jaclt means at a predetermined rate during the midstroke 
portion of operation and slowing the rate of operation as 
said firstjacit means approaches the bottom of the stroke. 

3. An apparatus for raising, lowering or supporting a casing 
member having a lift ring thereon in a well or mine which 
comprises: 

a. an uppcriack ring including: 
l. at least two load shoes adapted to engage a casing 
member having lift rings thereon: 

2. hydraulic means for moving said lead shoes to a posi 
tion engaging the casing member; 

3. said lead shoes being spaced about the perimeter of the 
casing member in a manner to support the weight 
thereof; . 

b. a lowerjaclt ring including: 



9 . 

l. at least. two load shoes adapted'to ‘engage a casing 
member having lift rings thereon; - 

2'. hydraulic means for moving said load shoes to a posi- _ 
tion engaging the casing member; . 

3. said load shoes being spaced about the perimeter of the 
casing member in a manner to support the"‘weight 
thereof; _ v 

c. ?rst hydraulic jack means ‘for raising and lowering said 
upper‘ jack ring with respect to the well or mine; 

d. second hydraulic jack means ‘for supporting said lower 
jack ring with-respect to the well or mine; 

c. said upper and lower jack rings including fully-encircling 
structural members; ‘ 

f. a fully encircling base support adapted to be positioned at 
the well or mine bore, and having means for positioning 
said first and second hydraulic jack means; and, 

g. said base support being formed in at least two portions 
which are joined together to define the whole base sup 
port and which are separable from one another. 

4. The invention of claim I wherein said first hydraulic jack 
means includes a plurality of hydraulic jacks supplied by pres 
sure ?uid at a common pressure, each of said jack means 
being independently extended and retracted so as to position 
said upper jack ring in a plane related to the plane of the lift 
ring. 

5. The invention of claim 4, including hydraulic ?uid supply 
means communicated with said first and second hydraulic jack 
means to supply hydraulic fluid thereto for operation, said 
supply means cooperating with said hydraulic jack means to 
lower said jack means at a predetermined rate during the mid 
stroke portion of operation and slowing the rate of operation 
as said jack means approaches the bottom of the stroke. 

6. The invention of claim 2 including hydraulic fluid supply . 
means communicated with said hydraulic ram means of said 
upper jack rings. said hydraulic ram means of said upper jack 
ring extending said load shoes toward the casing member to 
contact the outer surface thereof, and also retracting said load 
shoes therefrom, there being a common ?uid supply line to 
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7. The invention of claim 3 wherein said upper jack ring is 
formed in at'least two portions which are joined together to 

‘1 define the whole of said jack ring. 
‘ . 8. The invention of claim 3 wherein said lower jack ring is 
formed in at least two portions which are joined together to 
de?ne the whole of said jack ring. 

9. The invention of claim 3 wherein the portions of said base 
support- include key way slots, which cooperatively receive a 
key member therein for joining the portions together. 

10. invention of claim 2, including: 
a. means for sensing operation of said hydraulic jack m'eans 

nearing the bottom of the stroke thereof; and, 
b. valve means operated by said sensing means for decreas 

ing hydraulic fluid ?ow from said hydraulic jack means on 
sensing approach of said hydraulic jack means toward the 

“ _ bottom of the stroke. 

11. The invention’of claim 1, including: 
a. ?rst sensor means for sensing extension of said hydraulic 
rams of said upper jack ring; 

’ b. second sensor means for sensing retraction of said 
vhydraulic rams of said upper jack ring; 

‘c. double solenoid, spool valve means supplying pressure 
?uid to said hydraulic rams to extend and retract same; 

d. said valve means being actuated by signals conditioned 
on the operative states of said first and second sensor 
means to interlock said hydraulic rams on operation to 
vobtain simultaneous extension and retraction. 

l2. The invention of claim 3 wherein said upperjnck ring is 
formed in at least two portions which are joined to one 
another and which are separable from one another. 

iii. The invention ol‘elnim 3 wherein said lower jack ring is 
formed in at least two portions which are joined to one 
another and which are se arable from one another. 
M. The invention of e aim I wherein the areas of load-sup 

porting contact between the first and second jack means and 
the related jack rings comprise complementary spherical sur 
faces. ' 
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