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Filed May 19, 1957, Ser. No. 658,325
15 Claims. (Cl, 166—177)

This invention relates generally to differential force
tools and is particularly adapted for use in but not limited
to that class of tools known as oil well servicing equip-
ment, which tools are lowered into a well bore to perform
a specific operation a substantial distance below the
surface.

The primary object of this invention is to provide a long
thin tcol for applying a differential force between sta-
tionary and movable parts of the tool when the latter is
operating in extremely close lateral quarters.

Another object is to provide a long thin tool for apply-
ing impact forces between a stationary and a rotary mov-
able part of the tool by the application of an input force
in a longitudinal direction only.

A further object is to provide a tubular tool of this type
in which the movable part thereof is equipped with a
cutting tool.

A still further object is to provide a tubular tool of this
type in which the movable part is equipped with a laterally
projecting perforating tool.

And a still further object is to provide a tubular tool
of this type in which the movable part is equipped with
a sampling chamber.

And another object is to provide a longitudinal tubular
tool for inserting in a pipe of slightly larger diameter than
the tool and for cutting the pipe in two by the application
of a vertical input force to the tool.

And yet another object is to provide an oil well servicing
tool for inserting in a well tubing for applying a series of
quick jarring forces to another tool stuck in the tubing by
the application of an input pull in an upward direction
only, and converting this input force into rotary motion
before applying it to the stuck tool as a repetitive jarring
force.

An additional object is to provide a tool for engaging
and removing stuck equipment in which an input pull force
in an upward direction only is converted into a greatly
increased upward force combined with a spring activated
repetitive jarring force con the stuck equipment.

And still another object is to provide an oil well servic-
ing tool for inserting in a well bore or tubing for the pur-
pose of pulling another tool which is stuck therein, which
servicing tool includes safety provisions to permit its re-
moval from the well even though the stuck tool cannot be
retrieved.

These and other objects and advantages will be apparent
from an examination of the following specification and
drawing in which:

FiG. 1 is a side elevational sectional view of the top-
most section of the oil well tool body of this invention.

FIG. 2 is a side elevational sectional view of the next
successive section of the oil well tool bedy of FIG. 1.

FIG. 3 is a continuation of the tool body of FIGS.
1 and 2.

FIG. 4 is a continuation of the prior views and shows
the lowermost section of the tool body of this invention.

FiG. 5 is a fragmentary side elevational sectional view
of the lower end of a modified tool bedy of the preceding
figures and showing the tocl body operatively connected
to a jarring device to assist in pulling another tool which
is stuck in the well bore.

FIG. 6 is a sectional view taken along the line 6—5%
of FIG. 5.
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FiG. 7 is a continuation of the piston of the device in
FIG. 4 when the tool body is operatively connected to a
rod socket.

FIG. 8 is a fragmentary section similar to that of FIG.
5 in which the tool bedy is operatively connected fo a
pipe cutting device.

FIG. 9 is an end view of the cutting device of FIG. 8.

FiG. 10 is a cross sectional plan view of the modified
holding device shown on the tool body of FIG. 11.

FIG. 11 is a modified tool body employing a perforating
tool unit which may be used with either tool body.

FIG. 12 is a cross sectional view taken along the lines
12—12 of FIG. 11.

FIG. 13 is an enlarged detail view of the safety device
employed to permit recovery of the tool assembly of this
invention should the latter become stuck in a well bore.

FIG. 14 is cross sectional view taken along the lines
1414 of FIG. 13.

FIG. 15 is a cross sectional view through a well tubing
showing the installation therein of the tool assembly of
this invention. -

FIG. 16 is a partly schematic diagram of the hydraulic
perforator circuit.

FIG. 17 is a side elevational view of the valve unit de-
tached from the hydraulic system of FIG. 16.

FIG. 18 is a plan view of the rotary valve of FIG. 17
but with the top plate removed for clarity of illustration,
and with the second valve position shown in phantom
outline.

Reference is herein made to the applicant’s co-pending
patent application of which this application is a con-
tinuation in part, entitled: “Fishing Tool Assembly,” Serial
Mo. 634,647, filed January 17, 1957, now Patent No.
2,978,030.

Referring now more partciularly to the characters of
reference on the drawing, it will be observed that in FIG.
15 the complete tool assembly indicated generally at 2
consists basically of a tool body 3 which is held in place
in the well bore tubing 4 by means of a holding piston as-
sembly 5 and which tool body supports and applies a dif-
ferential operating force to a tool urit indicated in phan-
tom at 6. This entire assembly 2 may be raised and
lowered in the well bore by means of a wire line 7 and
after holding assembly 3 has engaged the inner surface of
tubing 4, the wire line 7 may be further operated to ac-
tuate the tool units 6, 6A or other tool units.

The tool body 3 is constructed in several separable hous-
ing sleeve sections 3A, 3B, etc., to facilitate manufacture
and assembly. The topmost section 3A includes a socket
head 8§ having wrench flats ¢ and having an axial bore 10
and a transverse hole 11 communicating with one another.
A hardened bushing plug 12 having a wire line opening 13
is inserted into bore 10 to both centrally guide the wire
iine 7 and resist the wear that the vertical motion of the
wire line would normally impart to the more expensive
socket head 8. Section 3A is threadedly attached at 14A
to the next successive housing section 3B and the connec.
tion at 14A is sealed by O ring I5A. Section 3B is
similarly connected at 14B to section 3C with O ring 15B
therebeiween and so on down the line to 3L to which the
bottommost plug and bushing 16 is attached. A rele-
tively long pull rod 17 extends axially through the sleeve
sections 3A—3G and is attached at its upper end to a
wire line engaging eye 18 and at its lower end to a cap 19
which itself is attached to a small diameter piston 28 hav-
ing a piston head 20’ with O rings 21. Piston 20 re-
ciprocates in an axially extending cylinder 22 in direct
response to the upward pull of wire line 7 and the down-
ward return force of compression spring 23 which seais
at its lower end on cap 19 and at its upper end seat 24;
the latter being normally held up against retainer ring 25
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in section 3E. A stop sleeve 25A is disposed about the
pull rod 17 and is adapted to engage the cap 19 and the
seat 24 to limit upward movement of the pull rod relative
to the housmg The upper end of rod 17 is guided and
supported in an élement 26 fixed to the upper end of the
section 3C which also acts as the upper spring seat for
balance spring 27. The lower end of spring 27 anchors on
a moving element 28 which is movable longitudinally
relative to the housing sleeve sections and to the pull rod
17 and functions as a single piece, but for convenience
of installation is made in two parts 28A and 28B; its
primary function being to maintain a balanced pressure
on the fluid F trapped in cavity 30, and its secondary
functions being to guide rod 17 and to seal out the well
bore fluid F which usually fills the cavity 31 extending
to transverse hole 11. Element 26 is provided with a longi-
tudmal hole 32 which opens into cavity 33 of strainer unit
34 which terminafes at plug 35. Strainer 34 includes a
series of small holes 36 so that any fluid passing into
cavity 37 from cavity 31 will be relatively clear and free
of foreign matter which might deter operation. To further
reduce the chances of foreign matter passing to the valves
and other precision parts of this tool assembly, a sand
catcher 38 has been installed on element 28. - The movable
element 28 does not permit fluid to pass by during opera-
tion due to O rings 49, however it includes a liquid passage
hole 41 to permit its passage through liquid for removal
when top part 28A is removed and a threaded pull rod is
engaged in hole 42. Hole 41 is normally closed by a
threaded plug 43 which may be readlly removed during
disassembly.

Cap 19 abuts against the top side of pump head 45 when
piston 20 has reached the lower end of its stroke. The
packing 46 and check valve 47 in head 45 cause fluid
pressurized by piston 2@ in cylinder 22 to pass into con-
veyor tube -48 from port-cavity 50. - A by-pass channel
51 in head 45 allows the pressures in cavities 52 and 53
to balance. Tube 48 passes completely through cavity 53
and engages pump base 54 which is itself threaded to both
sleeve sections 3H and 3J. A similar tube 55 secured to
the pump base 54 by a fitting 55A carries fluid across
cavity 56 and into the tube entrance cavity 57. The pump
head is fixed relative to the sections 3H and 3G even
though it is not connected to either because it is rigidly
connected by meéans of cylinder 22 to the pump base 54
which is threaded into both sections 3F and 3H. Cylinder
22 may engage the parts 45 and 54 by press fit or other
means. This construction permits piston 28 to move longi-
tudinally through the cylinder 22 as the cap 19 and rod 20
move relative to the pump head '45. Pump base 54 in-
cludes a through channel 58 which permits pressures in
cavities 53 and 56 to balance, and channel 58 also con-
nects directly to cylinder discharge area 60 to permit
equalization of pressure when piston head 28 has reached
its lowermost stroke. A check valve 61 prevents the
escape of back pressure from cavity 57 so that all of the
pressure in cavity 57 must enter tube 62 through ports
63 from whence it passes longitudinally through the tube
62 until-it can pass out through ports 64 into holding
cylinders 65 and through output piston ports 166 into
output cylinder 67. The two séts of opposed pistons 68
are operatively positioned in cylinders or lateral bores 65
of holding unit 78 and are retained therein in a normally
retracted position by virtue of springs 71 which are lo-
cated in the open slots 72 of the pistons and expand against
both the center tube 62 and the back wall 73 of the pis-
tons 68. A small axial hole 74 in screws 75 in the back
walls 73 permits the pressurized fluid to enter the counter-
sunk area 65A of the cylinder 65 so that an outward force
may be applied to the piston and the circular ridge 76
‘may be made- to forceably engage the side wall of the
well tubing 77 to hold the entire tool assembly 2 in place
in the well. Liners 76A and 76B are disposed on opposite
sides of the tube guide bushing 69. The liner 70A below
the guide bushing 69 engages the upper end of the holding
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unit 76 or the lower end of section 3J to maintain the guide
bushing spaced a predetermined distance from the holding
unit 7. The upper liner 7¢B limits upward movement of
the tube guide bushing 6% by engaging the pump base 54.

As pressurized fluid is forced into cylinder 67, the out-
put piston 66 is raised a small distance and under a much
greater total force than the force developed by power in-
put piston 28 which moves through a relatively long stroke
in cylinder 22. As piston 66 is raised it applies pressure
to the fluid F trapped in cavity 78 and thus forces the
fluid through a small hole 79 in baffle plug 8¢ which is
located adjacent the lower side of holding unit 70. While
fluid or gas is being forced through hole 79 from cavity
78 into chamber 81, the upward movement of piston 66
is dampened, and when the pressure in chamber ‘81 is
sufficient it raises ¢heck valve 82 to permit passage into
a larger chamber 83 and into annular channel 84 and ulti-
mately through channel 85 and out through choke 86 to
the ambient well pressure surrounding tool -assembly 2.
The lower end shank 87 of piston 66 projects out through
bushing plug 16 and beyond tool assembly 2 whereat
it may engage a tool unit socket 88 which may engage
a choke puller or other type tool (not shown).

In FIG. 3 it will be observed that a tube gunide bushing
69 is installed inside section 3J intermediate between the
pump base 54 and the holding unit 70. This bushing 69
is fixed relative to section 3J and tube 55, but will permit
tube 62 to slide vertically therethrough.

By -a slight modification -of ‘the piston -as shown in
FIG. 5, the upper projecting tube 62A is equipped with
grooves 99 which align with a guide pin 91 secured to
the housing 3L-A to cause the tube 62A and conse-
quently piston 66A to turn in-a clockwise direction when
the latter is moving up the cylinder 67A. Curved ports
678 communicate with the interior of the tube 62A and
the-underside of the piston 66A to cause the flow of fluid
beneath the piston to move it upwardly. In so rotating,
the lower shank 87A carries its attached jar ring 95 in
the direction necessary to cause -its projecting tapered
teeth 94 to ride up and over tapered tooth grooves 93 of
the floating jar ring 92 so that at each instance that tooth
$4 first ‘engages a new groove 93 there is a sharp drop
and a jar is-imparted through rings 92, 95 and housing 96
to whatever type tool is engaged in threaded socket 97.
Floating jar ring 92 has projecting lugs 98 which slide-
ably engage slots 99 so that the ring 92 may move longi-
tudinally against spring 109 in response to the movement
imparted it by the piston jar ring 95, but may not rotate
relative to housing 96. In the device shown in FIGS.
5 and 6, the central tube 62 of FIG. 4 has been replaced
by a rotary tube 62A having grooves 9§, and the shank
87 has been replaced by shank 87A to-which is attached
a jar ring 95 by means of a pin (not numbered). The
housing section 3L of FIG. 4 has been replaced by the
housing 3L—-A of FIG. 5. The balance of the tool assem--
bly 2 shown in FIGS. 1-4 remains unchanged. Likewise
the housing 3L~B and tube 62B of FIG. 8 replace the cor-
responding parts of FIG. 4 and the balance of the tool
2B corresponds to the tool 2 of the other figures. The
lower end of the housing 26 includes a threaded socket 97
which will permit a stud to join housing 26 and the tool
socket 88 for operational purposes.

Another tool unit for use in tool assembly 2 is the
rotary pipe cutter unit 165 shown in FIGS. 8 and 9. ‘In
this unit, the piston shank 87B extends through a cutter
housing 196 and is keyed therefo to rotate therewith by
means of key 167. - Housing 19§ is circular in plan and
is slightly smaller than the inside diameter of tubing 77B.
At spaced radial locations, housing 206 includes a multi-
plicity of hydraulic cylinders 188 which are pressurized
by fiuid from cylinder 67B which passes through the an-
nulus 109 which surrounds shank 87B and is directly
channelled to cylinder 188 through port 119. A rotating
seal 111 prevents leakage of fluid between housing 106.
and the bottom 16B of tool assembly 2B. Each cylinder
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188 includes a piston structure 312 which has a yoke 113
for rotatably supporting cuiter wheels 114. Cutter pision
132 also includes a spring seat 115 against which com-
pression spring 116 acts to return piston 112 to its re-
tracted position after the fluid pressure is released. The
bottom 168 is shown in FIG. 8 to be integral with sleeve
section 3L, whereas it may be made detached for con-
struction purposes as will also probably be required in the
casz of retainer £17 which rides over projecting lip 118
of the bottom member 16B. As pressure is introduced
through tube 628 into cylinder 67B a portion of the fluid
passes through annulus 169 and into cutter piston cylin-
der 188 so that cutter wheel 134 is forced to dig into the
side wall of tubing 77B at the same time that housing 166
is made to rotate by the action of grooves 9% as previously
described when piston 66B is moved upward.

A modified embodiment of the holding unit is seen in
FIGURES 16 and 11 to comprise a toothed collar 12¢
which surrounds the tool assembly sleeve section 3P and
a tapered nose piston 121 which operates outward from
a position within sleeve section 3P to expand collar 229
by the forceful engagement with tapers 122 at the ends
of collar 128, adjacent a radial split in the collar. The
central tube 62C delivers pressurized fluid to the holding
piston cylinder 72C in a similar manner as that described
relative to FIG. 4.

An additional tool unit which may be adapted to and
operated by the tool body 3 is shown in FIGS. 11-and 12
to be an cutwardly expansible piston 125 having a rela-
tively long partially hollow piston rod 126. When pres-
surized fluid is introduced through port i27 into cylin-
der 128, the sharp cutting edge 129 is forced through a
tubing 77C and into the surrounding earth layer so that
upon retraction of piston 125 by springs 136 or other
means, a sample of the side wall material may be re-
covered and brought to the surface for examination.

In the event difficuity may be encountered in retraci-
ing the side wall sampler piston 125 or a similar per-
forating piston 1335 there has been provided a hydraulic
reiraciing system as shown in FIGS. 16-18. In this sys-
tem, finid lines 136 and 137 are connected to the ex-
pansicn cylinder area 138 and the retraction cylinder
area 339, respectively, of cylinder 128D in body section
3Q. A quick acting hydraulic valve 14§ is connected to
lines 136 and 137 so that after cutting edge 125D of
piston rod 126D has penetrated the tubing 77D, the path
of finid immediztely changes from line 136 to line 137
to apply a large retracting force on the piston. The actnal
conirol of valve 148 is through a valve tripping piston
141 operated from cylinder 42 which is supplied by fluid
ling 343 which is in communication with pelling piston
cylinder 67E. When the pressure in cylinder 67E due
to the upward movement of piston 66E exceeds the load-
ing pressure of check valve 144, finid is directed through
line 145 to both input ports A and C of valve 148. How-
ever, since the center disk 146 of the valve is in the
positicn shown in FIG. 18, fluid will only fiow through
port A and line 136 to the expansion cylinder area 138;
line 137 then acts as a return line and directs fluid through
port B and into return line 147 to reservoir 148. After
piston 135 has completed its operation the pressure in area
133 will build up sufficiently to overcome the pressure
of tension spring 171 and tripping piston 141 will move
forward and carry valve lever 351 with it until the valve
holding spring 152 has exceeded its dead center where-
upon it will pull lug 153 toward its anchor 154 until
the lug strikes a positioning stop 155. At this pojnt the
ports C and D of the top, bottom, and center disks 158,
157 and 146 will be in alignment and open, and poris A
and B will be closed. Finid wiil then flow through line
137 to apply pressure to the retracting area 139 of cylin-
der 128D, Lever 151 is journalled about its mounting
pin 158 so that it must engage pin 159 in pull lug 153
before disk 148 will move, and then as scon as dead

center has been passed the disk is free to quickly spring
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{0 its second position against stop 155. The valve disk
is reset by hand after the tool assembly has been removed
to the surface.

In order to avoid the possibility of having the tool
assembly 2 stuck in the well bore tubing 77, the small
threaded cap screw 13¢A at the upper end of tube 62
(FiG. 3) is equipped with two safety features as may
be examined in FIGS. 13 and 14. The threads 151A
are of such a dimension that an internal pressure in cavity
152A of tube 62 which exceeds the design load for maxi-
mum operating pressure will sirip the threads and there-
by open cavity 152A to the atmosphere so that the pres-
sure in the holding unit 7¢ will be released and the hold-
ing pistons will retract and the tool assembly 2 may be
withdrawn from the tubing 77 by means of wire line 7.
in the event threads 151A can not be ruptured, there
has been provided an additional means of releasing the
pressure from cavity 152A; which comprises a hollow
cavity 153A in screw I50A which is filled with an acid
A which will eat through the metal of the screw in a
predstermined period, such as 6 hours. By this arrange-
ment, if the tool assembly 2 is stuck in the well and all
pulling attempts fail, then it is just a matter of time
before the acid eats through the screw, and the holding
pistons release their grip. To retain the acid A in screw
150A, a plug 154A having an acid resisting O ring is
seated in cavity 153A and is held in place by a retainer
ring 155A and the back pressure of the acid A. When the
acid A has finally eaten through screw 150A, the plug
154A will either be blown out or turned longitudinally
in cavity 152A so that the pressure may by-pass it, and
the plug itself may also be destroyed by the acid if it
fails to blow out first.

From the foregoing description it will be readily seen
that there has been produced a device which substantially
fulfiils the objects of the invention as set forth herein. The
invention is not limited to the exemplary constructions
herein shown and described, but may be made in many
ways within the scope of the appended claims.

What is claimed is:

1. A tool assembly for performing an operation in a
well bore comprising: a tubular body, pump means in
said body including a movable power input piston in
said body and operatively connected with a hydraulic
pressure system within said body, a movable power out-

put piston partly within said body but extending there-

from and also operatively connected with said hydraulic
system in a manner to receive 2 mechanical advantage
force in from the operation of said input piston, a side
well perforating bit on the free end of said output piston,
and means to reverse the direction of the application of
mechanical force by said hydraulic pressure system to

said output piston to retract said bit and output piston.

2. A tool assembly for performing an operation in @
well bore comprising: a tubular body, pump means in
said body inciuding a movable power input piston in
said body and operatively connected with a hydraulic
pressure system in said body, a movable power output
piston partly within said bedy but extending therefrom
and also operatively connected with said hydraulic sys-
tem in a manner to receive a mechanical advantage force
in from the operation of said input piston, a side wall
sampling unit on the free end of said output piston, and
means to reverse the direction of movement of said piston
by reversing the direction of application of mechanical
force by said hydraulic system to said ontput piston.

3. A tool assembly for performing an operation in a
well bore comprising: a tubular body, pump means in
said body including a movable power input piston in
said body and operatively connected with a hydraulic
pressure systern, a movable power output piston partly

‘within said body but extending therefrom and also oper-

atively connected with said hydraulic system in a man-
ner to receive a mechanical advantage force in from the
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operation of said input piston, a well seérvicing tool unit
attached to the free end of said output piston, means as-
sociated with said cutput piston to cause it to rotate while
said force is being applied, said well servicing tool unit
being a pipe cutter, rotary blades on said cutter, and
means operatively associated with said hydraulic sys-
tem to apply lateral pressure to said blades to assist in
the cuiting operation. ) .

4. An oil well tool assembly for lowering into a well bore
having zero or greater pressure, comprising: a stationary
generally hollow housing, a movable power inpat unit in-
cluding an input piston operating within said housing, a
movable power output unit inchiding an output piston
operating partly within and partly beyond said housing, a
series of holding pistons extending from said housing, a
tool unit operatively associated with the externally project-
ing-end of said output piston, and a hydraulic system inter-
connecting all said pistons in such a manner that a series of
forces applied to said input piston will result ina force
of greater magnitude than said forces being applied on
said holding pistons to hold said tool assembly in place
in said well and. on said output piston to operate said
tool umit, said movable input unit opérating entirely with-
in said housing, a wire line being extendable into the
housing and engageable with one‘end of said input piston
whereby said tool assembly may be lowered into the
well and whereby said piston mdy be operated from the
surface of ‘the ‘well. N

5. An-oil well tool assembly for lowering into a well
bore having zero or greater pressire, comprising: a sta-
tionary -generally hollow housing, movable power input
unit including an input piston operating within said hous-
ing, a movable ‘power output unit including an output
piston operating partly within and partly beyond said
housing, a series of holding pistons extending radially
from said housing, metal embeddinig means at the free
ends of said pistons for holding purposes, a tool umit
operatively associated with the externally projecting end
of said output piston, a hydraulic system interconnect-
ing all said pistons in such a manner thdt a series of
forces -applied to said input piston will Tesult in a force
of greater magnitude than -said forces being applied on
said -holding pistons to hold said tool assembly in place
in said well -and on said output piston to operate said
tool -unit, said movable - input unit ‘operating entirely
within ‘said housing, a wire.line extending ito the hous-
ing -and engaging -one end of said input piston whereby
said tool assembly may be lowered into the well and
whereby said inpiit piston may be operated from the sur-
face -of the well, a cap at the lower end of said housing
closing off the housing and forming 'a lower hydraulic
pressure area between said cap and said output piston, a
tube attached to said output piston and extending up-
ward -therefrom but terminating below-said input piston,
a-channel between the interior of said tube and the lower
hydraulic area, and -means fo introduce fluid into said
tube -after the fluid has been pressurized by said input
piston whereby said output piston will be raised by the
passage of pressurized fluid through said tube to the
lower back 'side of said ouput piston.

6. An oil well tool assembly comprising: a station-
ary generally hollow housing, movable power input unit
including an inpui piston operating within said housing,
a movable power output unit including an output piston
operating partly within and partly beyond said housing,
a series of holding pistons extending from said housing,
-a tool unit operatively associated with the externally pro-
jecting end of -said output piston, a hydraulic system in-
-terconnecting -all said pistons in such a manner that a
series of -forces applied to said input piston will result
in a force of greater magnitude than said forces being
.applied on said holding pistons to hold said tool assem-

bly in.place in said well and -on 'said output piston to

operate said tool ‘unit, $aid movable input unit operat-
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ing entirely within said housing, a wire line extending
into the housing and engaging one end of said input
piston whereby said tool assembly may be lowered into
the well and whereby said piston may be operated from
the surface of the ‘well, a cap at the lower end of said
housing closing off the housing and forming a lower hy-
draulic pressure area between said cap and said out-
put piston, a tube attached to said output piston and
extending upward therefrom but-terminating below said
input piston, a channel between the interior of said tube
and the lower hydraulic area, means to introduce fluid
into said tube after the fluid has been pressurized by
said input piston whereby said output piston will be
raised by the passage of pressurized fluid through said
tube to the lower side of said output piston, and frangible
means associated with said piston tube ‘to automatically
release the pressure in said pressure area when said out-
put piston has exceeded a predetermined stroke.

7. An oil well tool assembly comprising: a stationary
generally hollow housing, movable power input unit in-
cluding an input piston operating within said housing, a
movable power output unit including an output piston
operating ‘partly within and partly béyond said housing,
a series of holding pistons extending from said housing,
a tool unit operatively associated with the externally pro-
jecting end of said output piston, a hydraulic system in-
terconnecting  all ‘said pistons in such a manner that a
series of forces applied to said input piston will result in
a force of ‘greater maghitude than said forces being ap-
plied on said holding pistons to hold said. tool assembly
in place in said well and on said output piston to operate
said tool unit, said movable input unit operating entire-
1y within said housing, a wire line extending into the hous-
ing and engaging one end of said input piston whereby
said tool .assembly ‘may be lowered into the well and
‘whereby ‘said piston may be operated from the surface
of the well, a cap at the lower end of said housing clos-
ing off ‘the housing and forming a lower hydraulic pres-
sure area between said cap and said output piston, a tube
iattached to ‘said output piston "and extending upward
therefrom but terminating below said input piston, a
channel between the ‘interior of said tube and the lower
hydraulic area, means to introduce fluid into said tube
after the fluid has been ‘pressurized by said input-piston
whereby said output piston will be raised by the passage
of pressurized fluid through said tube to the back side
of "said output piston, frangible means associated with
said piston tube to automatically release the pressure in
said pressure-area when said output piston has exceeded
a predetermined .stroke, and emergency means to permit
said pressure-aréa'to be evacuated in the event said auto-
matic means does not operate.

8. A well servicing tool assembly for performing an
‘operation in a well bore tubing having a zero or greater
pressure, comprising: a body, a stationary housing on
said body, a ‘movable section in said body, an hydraulic
pumping system entirely within said body and operated
exclusively by upward pulls on said movable section, a
tool unit 'attached to the lower end of said movable sec-
tion and activated by said pumping system thru said mov-
‘able section, a series of staggered radially extending cyl-
‘inders in said stationary housing and opening circumfer-
‘entially thereof, holding pistons in said cylinders and
adapted to move radially from said cylinders-into bind-
ing engagement with said tubing in response to activation
of said pumping systém, means at the external-ends of
said pistons to bite into said tubing and prevent move-
ment of said body in any direction, a flexible wire line
attached to said movable section to permit operation of
said hydraulic pumping system from the surface of said
well, and means to release said holding pistons and per-
mit said tool assembly to be removed from the well -
bore.

9. A well ‘sérvice tool assembly as-in claim & wherein
‘said last named means is-operated by ‘the movement of
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said movable section to its maximum upper position, and
safety means in said tool assembly to cause release of
said holding pistons in the event the first named means
becomes frozen.

10. A well tool for use in a well bore comprising: 2
tubular body; reciprocable pump means disposed within
said body for limited longitudinal movement therein;
means for attaching a line to said pump means to per-
mit operation of said pump means from the surface to
move the pump means upwardly in said body; biasing
means in said body engaging said pump means for mov-
ing said pump means downwardly in said body; holding
means mounted on said body for movement between re-
tracted positions within said body and extended positions
wherein said holding means engage said well to anchor
said body against longitudinal movement in the well; tool
operator means mounted in said body for limited move-
ment relative to said body, said body having means for
transmitting fluid pumped by said pump means to said
holding means and to said operator means whereby said
holding means is moved from retracted to expanded po-
sition upon movement imparted to said pump means and
said tool operator means is moved relative to said body.

11. A well tool for use in a well bore comprising: a
tubular body; reciprocable pump means entirely disposed
within said body for limited longitudinal movement there-
in; means for attaching a line to said pump means fo
permit operation of said pump means from the surface
to move the pump means upwardly in said body; biasing
means in said body engaging said pump means for mov-
ing said pump means downwardly in said body; holding
means mounted on said body for movement between re-
tracted positions within said body and extended posi-
tions wherein said holding means engage said well to
anchor said body against longitudinal movement in the
well; tool operator means mounted in said body for lim-
ited movement relative to said bedy, said body having
means for transmitting fluid pumped by said pump means
to said holding means and to said operator means where-
by said holding means is moved from retracted to ex-
panded position upon movement imparted to said pump
means and said tool operator means is moved relative
to said body, said operator means being movable longi-
tudinally relative to the body, said body and said tool
operator means having coengageable means for impart-
ing rotational movement to said operator means upon
longitudinal movement of said operator means relative
to said body, said operator means having a portion €x-
tending longitudinally outwardly of said body whereby
well devices may be secured to said operator member fo
be actuaied thereby upon longitudinal mevement of said
operator means relative to said body.

12. A well tcol for use in a well bore comprising: a
tubular body; reciprocable pump means mounted in said
body for limited longitudinal movement therein; means
for atiaching a line to said pump means to permit opera-
tion of said pump means from the surface to move the
pump means upwardly in said bedy; biasing means in said
body engaging szid pump means for moving said pump
means downwardly in said body; holding means mounted

on said body for movement between retracted positions

within said body and extended positions wherein said hold-
ing means engage said well to anchor said body against
longitudinal movement in the well; tool operator means
mounted in said body for limited movement relative to
said body, said body having means for transmitting fluid
pumped by said pumping means to said holding means
and to said operator means whereby said holding means
is moved from retracted to expanded position upon move-
ment imparted to said pump means and said tool operator
means is moved relative to said body, said operator means
being movable lengitudinally relative to the body, said
body and said tool operator means having coengageable
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means for imparting rotational movement to said operator
means upon longitudinal movement of said operator
means relative to said body, said operator means having a
portion extending longitudinally outwardly of said body
whereby well devices may be secured to said operator
member to be actuated thereby upon longitudinal move-
ment of said operator means relative to said body; and
a cutting tool unit secured to said operator means and
said body engageable with said operator means for rota-
tion therewith.

13. A well tool for use in a well bore comprising: a
tubular body; reciprocable pump means mounted in said
body for limited longitudinal movement therein; means
for attaching a line to said pump means to permit opera-
tion of said pump means from the surface to move the
pump means upwardly in said body; biasing means in
said body engaging said pump means for moving said
pump means downwardly in said body; holding means
mounted on said body for movement between reiracted
positions within said body and extended positions wherein
said holding means engage said well to anchor said body
against longitudinal movement in the well; tool operator
means mounted in said body for limited movement rela-
tive to said body, said body having means for transmitting
fluid pumped by said pumping means to said holding
means and to said operator means whereby said holding
means is moved from retracted to expanded position up-
on movement imparted to said pump means and said tool
operator means is moved relative to said body, said op-
erator means being movable laterally relative to the body,
said operator means having perforating means attached
thereto for perforating a well casing when said operator
means is actuated by said fluid pumped by said pumping
means.

14. A well tool for use in a well bore comprising a
tubular body; reciprocable pump means mounted in said
body for limited longitudinal movement therein; means
for attaching a line to said pump means to permit opera-
tion of said pump means from the surface to move the
pump means upwardly in said body; biasing means in said
body engaging said pump means for moving said pump
means downwardly in said body; holding means mounted
on said body for movement between retracted positions
within said body and extended positions wherein said
holding means engage said well to anchor said body
against longitudinal movement in the well; tool operator
means mounted in said body for limited movement rela-
tive to said body, said body having means for transmitting
fluid pumped by said pumping means to said holding
means and to said operator means whereby said holding
means is moved from retracted to expanded position upon
movement imparted to said pump means and said tool
operator means is moved relative to said body, said op-
erator means having side well sampler means movable
iaterally outwardly when said operator means is actuated
by said fluid.

15. A well tool comprising: a housing; pumping means
mounted in said housing for limited longitudinal move-
ment therein including a piston having means engageable
by a wire line extending through one end of said body
whereby said piston may be actuated by upward pulls
imparted to said line at the surface; means biasing said
piston downwardly in said housing; operator means mov-
able longitudinally in said body including a piston having
means extending outwardly of said body and movable
longitudinally of the body by fluid pumped by said pump-
ing means; and cooperable means on said body and said
piston for rotating said piston when said piston is moved
iongitudinally relative to said body, said housing having
means for transmitting fluid pumped by said pumping
unit to said piston to cause said piston to move longi-
tudinally relative to said body.

(References on following page)
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