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The present invention relates to means for op 
erating well apparatus, and is particularly con 
Cerned with operations conducted in bore holes, 
such as oil, gas and similar wells. Wari 
ous types of apparatus are lowered in a well g 
bore on a running-in string, such as a wire 
line, to a predetermined point where the ap 
paratus is to be operated. The operation of 
the particular equipment may be sudden and 
violent, as when the device is actuated ex 
plosively, or requires the application of a strain 
On the running-in string to effect its full per 
formance in the wel bore. In the case of well 
packers, especially those lowered through the well 
bore on the end of a wire line, large strains are 6 
placed on the wire line to set the packer fully. 
Attempts at avoiding such strains have resulted 
in incomplete and insecure setting of the pack 
ers, as when reliance is made on the well pres 
-Stares to fully set the packers and retain then 2 
in such set positions. In any event, the setting 
action is sudden and violent, and offers many 
(disadvantages usually associated with the rapid 
OWernet of mechanical elements. 
It is an object of the present invention to over- 25 

corne the aforementioned difficulties by provid 
ing means for operating well apparatus by fluid 
pressure forces that are gradually generated when 
diesired at the location of the apparatus in the 
We core. 
Another object of the invention is to provide 

improved means for operating well apparatus 
adapted to be lowered in a well bore on a run 
ning-in String, in which ful and complete opera 
tion of the apparatus requires or imposes sub- 35 
stantially no strain or strains on the running-in . 
string. ???? 

Still a further object of the invention is to pro 
vide an improved apparatus capable of firmly and 
securely setting a well packer, such as a bridge 40 
plug, in a wellbore or casing with a predetermined 
maximum setting force and without in posing 
strains on the wire line by which such apparatus 
and plug are usually run in the well bore. As a 
further aspect of this objective, the maximum 
setting force is created and approached gradu 
aly, rather than suddenly, and is controlled to 
release the setting apparatus automatically from 
the bridge plug, so as to permit its removal from 
the well bore. 6 
The invention contemplates the gradual gen 

eration of fluid pressure from chemical reaction 
between two or more Substances which are pre 
vented from contacting one another until such 

30 

apparatus being employed in the well bore. Such 
fluid pressure is created at the location of the 
apparatus in the well bore, and furnishes a Source 
of energy which is gradually built up and gradu 
ally applied to the device employed in the well 
bore. 
The fluid pressure may be created through the 

reaction of an acid material and a base metal, or through the reaction of an acid material and 
the carbonate or bicarbonate salt of a base metal, 
or combinations thereof, or through the chemi 
cal reaction between any substances capable of 
producing a pressure stable gas. By a pressure 
stable gas is meant a gas which is not decome 
posed by the application of pressure alone. Any 
chemically reactive substances may be used to 
build up either gaseous or liquid fuid pressure, 
so long as the substances are initially kept fron 
one another, being partfitted to contact and 
chemically react whenever the pressure is to be 
generated. Specific examples of chemically reac 
tive substances capable of achieving applicant's 
objectives are set forth later in this specificae 
tiO. 
This invention has other objects that will be 

come apparent from a consideration of the ens 
bodiments shown in the drawings accompanying 
and forming part of the present specification. 
These embodiments will now be described in de 
tai, to illustrate the principles of the invention, 
but it is to be understood that such detailed de 
"scription is not to be taken in a limited sense, 
since the scope of the invention is best defined by 
the claims appended hereto. 

Referring to the drawings: 
Figure is an elevational view of one form of 

apparatus within a well bore; 
Figure 2 is a longitudinal section disclosing the 

upper part of the apparatus shown in Figure i; 
Figure 2a is a longitudinal section illustrating 

the intermediate part of the apparatus disclosed 
in Figure ; 
Figure 2b is a longitudinal section disclosing the 

lower part of the apparatus illustrated in Fig 
ure i; 
Figure 3 is a cross section taken along the line 

3-3 in Figure 2; 
Figure 4 is a cross section taken along the line 

3-6 in Figure 2a: 
Figure 5 is a cross section taken along the line 

S-5 in Figure 2b; 
Figures 6 and 6a are longitudinal sections co 

responding to Figures 2 and 2b, but disclosing 
the apparatus in another operative position; 

time as it is desired to operate the particular ?? Figure 7 is a longitudinal sector of the upper. 
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"This rod 60 extends upwardly through the upper connected rod 36 are forced downwardly within the 

cylinder 39 to move the anvillorcrosspiece 3 down 
wardly within the slotted actuating mandrel 2, 
and correspondingly move the setting ring 40 
and setting sleeve or skirt 4 against the upper 
set of slips 20. The pressure is also acting up 
wardly on the cylinder head 3 and cylinder 30, 
which is connected through the actuating man 
dre 2, shear plug 26, shear pin 28, and shear 
sleeve 24 to the packer body 0. As a result, the 
fluid pressure being generated in the cylinder is 
causing the piston 33 to exert a downward force 
on the upper set of slips 20, through the setting 

... sleeve , and an upward force on the packer 
body G, through the cylinder 30, mandrel 2, and 
parts 25, 26, 24 connecting the mandrel to the 
body (3. 
When the pressure increases sufficiently to 

shear the screws 2 securing the upper slips 20 to 
the upper expander 6, these upper slips 20 are 
moved downwardly on this expander and out 
wardly into engagement with the casing. As the 
pressure increases further, the shear screws 8 
holding the upper expander 6 to the body are 
disrupted, since the upper conical expander is 
prevented from moving upwardly by its asso 
ciated Casing engaging slips 20, and the packing 
AS is shortened and compressed between the cones 
6, for expansion outwardly into sealing en 

gagement with the wall of the casing. Further 
increase in the fluid pressure in the cylinder re 
Sulting from the reaction between the hydro 
chloric acid and zinc shavings shears the screws 
S holding the lower expander it to the body 
and the screws 23 holding the lower slips 22 

to the lower expander, causing the abutment 2 
at the lower end of the body to move the lower 
slips 22 upwardly along its cooperable expander 
As and outwardly into anchoring engagem nt 
with the casing. The packer or bridge plug C is 

0 

S 

3. 

cylinder head 3 and into a trip or lock sleeve 62 
threaded into the cylinder head. Leakage in both 
directions between the rod 60 and cylinder head 
3 is prevented by the opposed rod packings 63. 
The lower rod 60 is threadedly secured to a larger 
trip rod 64 having a longitudinal slot 65 there 
through. - 
A pair of latches 66 is mounted in the slot 65 on 

a pivot pin 67 secured to the upper rod 64 and 
extending across its slot. These latches 66 pro 
ject in opposite directions and have detents 68 
formed on their foot portions engageable with 
the lower ends of opposed longitudinal slots 69 
in the lock sleeve 62, to prevent downward move 
ment of the trip rod 64, the lower rod 60, and the 
container 48 attached thereto. The latches 66 are 
also provided with oppositely directed arms 70, 7 
extending outwardly through the locking sleeve 
slots 69. Each latch has a light arm project 
ing upwardly, which is held in this position with 
the detent 68 locked against the lower end of the 
slot 69 by an opposite heavy arm 70 on the latch. 
As additional assurance that the detents will not 
be moved inadvertently from their locked posi 
tion, the latches may be secured together by a 
shear screw 2. The latching device just de 
scribed is claimed in my application for "Trip 
device for well apparatus,” Serial No. 411801, 
filed September 22, 1941, now Patent No. 2,330,258, 
granted September 28, 1943. 
A perforated barrel 73 forming part of a tele 

Scopic jarring nechanism is secured, as by weld 
ing, to a connecting pin is that is threaded into 

as the trip sleeve 62. A head 75 is threaded on the 
upper end of this barrel. The inner part of the 
telescopic jar consists of an inner mandrel (3 
having a lower mandrel head 7 adapted to en 
gage the upper barrel head 75 when the telescopic 

89 iar is activated upwardly to deliver a blow to the 
now firmly and securely anchored in packed off 
condition within the well casing, and will be re 
tained in such condition by the locking of a split 
ratchet ring 55 within the upper coine 6 with 
circumferential ratchet teeth 56. On the exterior 
of the body 8. (See Figure 6a.) 

- High pressures can be generated within the 
cylinder 8, such pressures preferably being 
higher than those actually necessary to set the 
packer C firmly and securely in the casing D. It 
is preferred, however, to limit the maximum set 
tizag pressure and also to disconnect the setting 
device 3 automatically from the well packer after 
it has been anchored within the casing, SO as to 
permit withdrawal of the entire mechanism above 
the packer from the well bore. For this reason, 
the shear plug 25 forming the lower end of the 
setting device is connected to the shear sleeve Of 
sub 24 through the shear pin 26. This pin 26 
has a predetermined shear value, and when the 
pressure increases sufficiently in the cylinder, the 
upward force exerted on the cylinder O. actuat 
ing nandrel 2, and shear plug 25 shears the pin 
26 and automatically disconnects the shear plug 
25 from the Sub 24. As can be seen from the 
drawings. the entire mechanism A. B will then 
be disconnected from the packer. 
As disclosed in the drawings, the acid container 

33 is initially held in elevated position within the 
cylinder a short distance above the closure 
breaker 52, S3 by suspending it from a releasing 
mechanism 57. A central plug device 58 is 
threaded into the upper end of the container 48. 
which is, in turn, secured to a head 59 threaded 
om a lower plunger or rod 60 by a coupling pin ë. 
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barrel 3. and through the connecting pin 74 
to the lower members of the apparatus. The 
threading of a sinker bar 78 of sufficient weight 
On the upper end of the mandrel 6 permits down 
Ward jarring to take place through its ability to 
contact and deliver a blow downwardly on the 
barrel head 75 and barrel 3. 
The upper end of the sinker bar 8 is threaded 

into a pin joint 79 that is also threaded in a 
Socket 8 adapted to receive and be secured to 
the lower end of the wire line E in any suitable 
nanner. As shown in the drawings, such con 
nection is effected by providing segmental slips 
64 having outer tapered surfaces 82 and inner 
wickered surfaces 83 adapted to grip the wire 
line E. The outer tapered surfaces 82 are coop 
erable with a companion tapered surface 84 in the 
Socket body 60 into which the pin joint 79 is 
threaded. The upper end 85 of the pin joint 
engages the slips 8 to force then towards the 
convergent end of the body taper 84 and radially 
inwardly into gripping engagement with the wire 
line E. Through the wire line E, and its con 
nection to the socket 88, the entire mechanism. 
may be lowered in the well bore, and also removed 
therefrom. with the exception of the anchored 
hridge plug C. 
An actuator 85a for moving the acid container 

48 relatively downwardly is mounted on the tele 
scopic barrel 3. Such actuator consists of a 
friction device composed of a plurality of out 
wardly bowed springs 86 adapted to frictionally 
engage the Wall of the casing. The upper and 
lower ends of the springs are secured to spaced 
apart collars 8, 88 slidable on the barrel 8, by 



4. 
encompassing rings 89 suitably attached to the 
collars, as by screws 90. 

In lowering the apparatus through a well cas 
ing to the desired setting point, the friction of 
the springs 86 against the casing causes the 
actuator 85a to remain in elevated position on 
the barrel 73 of the jarring mechanism (see 
Figure 2). However, upon reaching the region 
in which the bridge plug or packer C is to be set, 
the wire line E is elevated a sufficient distance 
to elevate the entire mechanism, with the ex 
ception of the friction actuator, which tends to 
remain stationary because of the frictional re 
sistance that the springs 86 offer against the 
wall of the casing C. Elevation of the entire 
mechanism sufficiently causes the lower friction 
collar 88 to engage the light arms of the 
latches 66 and swing them on their pivot 
to remove the detents 68 from the lower ends of 
the trip sleeve slots 69. If a shear screw 72 is 
employed between the latches, it is first disrupted 
and the latches then swung on their pivot pin 
67 in the manner described. Further elevation 
of the wire line E and the mechanism secured 
thereto causes the friction device 85a to force the 
latches 66 and their connected rods 64, 60 and 
container 48 downwardly so as to press the clo 
sure 50 against the breaker point 52 and produce 
its destruction, thereby enabling the acid 4 in 
the container to commingle with the zinc shaW 
ings 46, in the manner aforementioned. Upon 
sufficient pressure being generated in the cylin 
der, the packer is fully set, as described above, 
the maximum setting force being determined by 
disruption of the shear pin 26, which automati 
tically disconnects the tripping and setting 
mechanism from the bridge plug and allows 
their withdrawal from the well bore. 

In the event that sufficient pressure is not gen 
erated in the cylinder 30 to effect disruption of 
the shear pin 26, and consequent disconnection 
of the tripping and setting device A, B from the 
bridge plug C, the telescopic jar can be manipu 
lated to deliver a blow, either downwardly 
through the falling action of the sinker bar 
on the barrel head 75, or upwardly through en 
gagement of the mandrel head 77 with the barrel 
head 75, which blow is directed through the 
barrel 73, connecting pin 74, tripping sleeve 62, 
upper cylinder head 3, cylinder 30, lower cylin 
der head 29, actuating mandrel 21, and shear 
plug 25 to the shear pin 26. Blows of sufficient 
force can be imparted to the apparatus to dis 
rupt this shear pin should its disruption by fluid 
pressure be unobtainable. It is to be understood 
that ordinarily the fluid pressure generated is of 
sufficient degree to disrupt the pin. 26, the jarring 
mechanism being provided Solely as a precau 
tionary measure. 

It is preferred to exclude air from the cylinder 
30 and container 48, and also to equalize the 
hydrostatic pressure within the cylinder and 
container with that externally of the device as 
the tool is being lowered through any fluid that 
might be present in a well bore. 
Air may be excluded by completely filling the 

container 48 with acid, and by filling the voids 
between the zinc shavings and the remainder of 
the space in the cylinder around the container 
with a liquid that does not react with the zinc ShavingS. 
The hydrostatic pressure may be balanced by 

providing an equalizing valve 9 in the piston 
33, consisting of a valve seat 92 at the upper high 
pressure end of the piston adapted to be en 
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2,878,006 
gaged by a valve head having a spring re 
tainer 94 threaded on its stem against which 
a spring 98 bears in order to tend to hold the 
valve downwardly in closed position. As the 
apparatus is lowered in the well bore, the hydro 
static fluid head or pressure therein may exert 
itself on the fluid within the cylinder 30 by the 
passage of fluid through the vent hole 9 in the 
lower cylinder head 29 to the low pressure end 
of the cylinder, from where the fluid can Open 
the one way equalizing valve 9 against the re 
sistance of its spring 96 and pass into the cylinder. 
The hydrostatic pressure is also equalized by 

being imposed upon the acid 4 within the con 
tainer 48. The plug device 68 at the upper end 
of the container is made generally in two parts, 
namely, an Outer plug 98 threaded into the up 
per end of the container 48 having a depending 
tube 99 closed at its lower end, and an inner plug 
f00 secured to the lower trip rod BD, which is 
threaded into the outer plug 98 and has a dea 
pending equalizer tube if extending into the 
outer tube 99. The inner tube Of communi 
cates with the cylinder externally of the con 
tainer 48 by virture of the clearance space f2 
between the rod head 59 and inner plug D, while 
the outer tube 99 is in communication with the 
inner tubeat its lower end and also with the in 
terior of the container 48 through a vent 3 
near its upper end. There is thus provided a 
tortuous path between the interior and the exte 
rior of the container through which the pres 
sure externally of the container is equalized in 
ternally thereof by being exerted through fluid 
in the clearance space O2, the inner tube D, 
the annular space between the inner tube fif 
and outer tube 99, and the vent fo, to the fluid 
within the container. Contamination or con 
mingling between the fluid externally of the con 
tainer and the acid therewithin prior to break 
ing of the cover 50 is prevented by filling the 
inner and outer tubes 0, 99 with some dormant 
liquid, such as lubricating oil. This oil functions 
to transmit pressure through the tortuous path, 
but will not be displaced from its position within 
the tubes. 
Not only does the valve 9 in the piston 3 

function to equalize the pressure internally of 
the cylinder and its associated elements with the 
hydrostatic head externally thereof, but it also 
functions as a relief valve upon disruption of the 
shear pin 26 securing the shear plug 25 to the 
packer C. When this shear pin breaks under 
the action of the fluid pressure within the cyline 
der, the piston 33 is free to move downwardly 
to its fullest extent, which is determined through 
engagement of the piston with the upper annular 
portion of the lower cylinder head 29. However, 
before such engagement occurs, the valve spring 
retainer 94 engages the upper end of the actuat 
ing mandrel 27 and lower head 29 to open the 
valve against the action of its spring 9 and per 
mit the pressure within the cylinder 30 to be 
dissipated through the valve 9 and vent hole 97 
into the well bore. When the tripping and set 
ting portions A, B of the apparatus are removed 
to the surface of the hole, such pressure will be 
substantially atmospheric and thereby permit 
the tool to be disassembled with safety. 
The substances employed in the cylinder 30 and 

container 48 may be suitably chosen and used in 
various proportions. In one actual use of the 
device shown in the drawings, about forty ounces 
of zinc shavings were provided in the cylinder, 
and this was caused to react with about one gal 
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or of approximately 35% hydrochloric acid 
pced in the continer. The voids between the 
zine shavings and the remaining space in the 
cylinder could have been falled with water, but 
greater final pressures were developed when the 
Renaining fluid consisted of a saturated Solution 
of sodium bicarbonate. in the device actually 
constructed and used, about one galion of a satu 
rated solution of sodium bicarbonate was suff 
cient to completely fill the remaining spaces in 
the cylinder, so as to exclude all air. 
When the closure 39 on the container 48 was 

broken, hydrochloric acid reacted with the zinc 
shavings, and apparently also with the sodium 
locarbonate, to generate hydrogen gas essentially, 
sad also some carbon dioxide. The shear screw 
Was of such dimensions and of such material as 
to break when about 2000 p.s. i. pressure was 
generated within the cylinder 30. The piston 33 
possessed an area of about 5 square inches, so 
that the final setting force on the bridge plug C 
was a total of 30,000 pounds. Actually, the pres 
sure potential within the cylinder was much 
greater, but the maximum pressure reached Was 
2000 p.s. i., as determined by shearing of the 
pin. 28, which permitted the piston 33 to move 
downWardly to its fullest extent and caused the 
relief valve 9 to open. As was stated above, the 
final pressure that can be generated is dependent 
upon the materials used and their relative proo 
portions. 

Î?a the actual case given above, complete setting 
of the packer C and disruption of the shear pin 
33 occurred ir about ten minutes witin a sur 
arounding temperature of about 75 F. Higher 
Wei temperatures would have accelerated the re 
action and would also increase the maximural 
pressure obtainable with a given quantity of Zinc, 
hydrochloric acid, and sodium bicarbonate. 

further examples of substances employable in 
the cylinder 36) are the reacting of aluminuta, 
iron, cadmium, mercury, magnesium, calcium, 
sodium, or potassium, etc., with a suitable inors 
ganic or organic acid, such as hydrochloric, Sul 
pinuric, nitric, acetic, citric, etc. It is, of course, 
siso possible to react aiminum with sodium hy 
drocide and Water, and sodium or potassius in with 
R78ter. Warious Šiling solutions can be used to 
fi}} the Spaces remaining in the cylinder after 
placement of the reacting substance therein, in 
addition to Water or a Saturated solution of so 
dium bicariconate, so long as such filing solution 
does not react with the base metal inserted at 
the top of the piston. This filling solution may 
or nay no? react with iha acid, as desired, aš 
acugh it; i3 preferred that it do so whes ever 

i?t Wil assisi, La STOccirg ?ie des Sè ?iuic PrSS 
state. Prernature reaction of an active filling so 
station with the acid will not occur, since cornin 
ging of the 8-cid is the Container and the fluid 
eskernaily hereof is prevented by the inert liquid 
in the inner and outer pressure equalizing tubes 
993, 89. 
FigUres and 7g together disclose a, modified 

form of tripping apparatus for producing break 
ing of the acid containe cover 56. Instead of 
anowing the container downwardly mechanically, 
as described in connection with Figures 1 to 6a, 
inclusive, it is moved downwardly through elec 
trical mechanisms. 
The tripping rod or plunger (36 to which the 

container 48 is secured is held in elevated position 
by threading it into a lock 99 (see Figure la), 
which is prevented from moving downwardly un 
der the influence of gravity by lower detents 662 
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S 
on latche3 998 mounted on pivot pins f06 within 
& longitude a slot in a trip or lock sleeve 82a 
Secured to the upper cylinder head 3 and into 
which the trip rod 38 extends. The upper end of 
the trip sleeve 62a is threaded into a solenoid 
housing SE8 containing a solenoid coil 09. The 
upper end of this housing is threaded onto a ter 
Srinal housing and guide plug 6, whose upper 
end is threaded onto a connecting pin secured 
to a mandrel 2 having a head 3 welded on its 
upper endi. 
The Enandrel 2 and its head S3 form the 

inner portion oí a telescopic jar whose outer por 
tion is constituted by a perforated barrel 4, 
whose lower end is welded to a head. S. The 
upper end of the perforated barrel & is threaded 
on an upper barrel head 6 which is threaded 
onto a cable head , to which the lower end 
of a wire line conductor cable E is secured in any 
known and suitable manner. This conductor 
cable serves as the connecting link in moving the 
entire apparatus from the surface of the well 
bore, and also as the current carrying medium. 
A solenoid plunger 8 extends upwardly from 

the lock d 943 into and coa kially of the solenoid 
coil 09. The lower portion 69 of this plunger 
is made of non-magnetic material, such as brass 
or a, Synthetic resin, and has a lower cam or nose 
826 initially elevated above the lock & resting 
oY the latches 106; The lover plunger í 9 is 
threaded into an upper magnetic plunger por 
tion 28 that passes into the terminal housing 

where a packing nut 22 holds a rod packing 
S33 in leak-proof relation against it. Similarly, 
8, packing nut 23 is provided in the upper portion 
of the trip sleeve 820 to hold a rod packing 25 
in sealing position against the non-magnetic sole 
noid plunger portion 9. The rod portions 9, 
328 against which the rod packings 23, 25 seal 
are preferably equal in area, so that the hydro 
static pressure of fluid within the 'Well bore act 
ing or the plunger is equalized in both directions. 
To permit pressure equalization, the terminal 
housing as is provided with a transverse open 
ing 23 allowing fluid to act on the upper end 
of the solenoid plunger. 
Carrent is transmitted from the conductive core 

of the conductor cable E to the solenoid coil 969 
&hrough severa conductive elements connected 
in series. Thus, the conductor cable terminal 2 
eggages a trip terminai 28 urged against it by 
s, spring 29 contained within a cap 38, prefer 
aily made of insulating material, which rests 
upon a2 insulating block 3. The current passes 
Srg: the trip terminal 28 to the upper end of 
ºhe inslated condiucio S32, that passes through 
a packing 33 and packing nut 33 at the lower 
end of the upper barrel head 6 into the barrel 
Sé, where it is coiled helically to provide a flex 
ibe or spring-like conductor. This filexible con 
ductor 32 passes through a packing nut 35 and 
packing 636, into and through the mandrel head 
3 intil it terminates within the connecting pin 

9 with its lower terminus 3 engaging a lower 
trip pin 38 yieldebly urged thereagainst by a 
spring 39 contained within a conductor cap & 
fastened to an insulating block 6 mounted 
within the terminal housing (). Current passes 
from the conductor cap through the binding post 
or screw 62 to a lead 43 running to one end 
of the solenoid coil 09. The circuit is completed 
by connecting the other end of the solenoid coil 
to the solenoid housing 08, the current passing 
upwardly through the metallic portions of the ap 
parts through the conductor cable enclosing 
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earaost side in line with its associated can to 
29ETrait this can to move downygray when the 
&ctator is moved downwardly under the infil 
(ence of the piston 88 agad its red 352. 

the tool with the zinc shavings 46 and acid 
é is run in the well casing in the same manner 
as was described in connection with Figures 
to 8, inclusive, until the desired position is reached 
in which holes or perforations are to be punched 
through the casing wall. AE of the slides 33 
3re in their retracted position, as disclosed in 
Figure 9, and the elongated actuator 3 is held 
in its upper most position by suitable means, such 
as a sheer screw 4 extending through the body 
into the plunger actuator, in order to hold the 
c{23s 856 fully engaged with the corresponding 
tapered slide surfaces 68. When it is desired 
to perforate the casing, the acid is allowed to 
commingle with the zinc, as previously described, 
&ld the resultant gaseous pressure exerts down 
Ward force on the piston 33, producing shear 
ing of the screw 4 and downward motion of 
the actuator 5. Such downward movement of . 
the latter member causes its cam elements j?6 
to force the sides 63 laterally outwardly and 
their associated plunger perforators BS4 against 
and through the well of the casing, as disclosed 
i fºigre 10. 
Continued downward movement of the piston 

33 and actuator Si eventually removes the cans 
8 (36 from the cooperable tapered surfaces 68 
of the slides and shifts then through the longi 
tudinal rebesses 69 into engagement with the 
rears 375 0ï the lower slides. ºne tapered sur 
3aces 65 on Such cans retract these slides 63 
as time acitua83?ior 85 continues Éto nove dov?ygn-o 
Wardly, as disclosed in Figure 1, effecting corn 
plete withdrawal of the plunger perforators 66 
3ron the casing and back into the body 838 of the 
tool, thereby permitting renewal of the entire 
apparatus from the well casing. 

it should ha noted that the uppermost cam 
G effects retraction of the side azhd perforator 

element immediately therebelow, and that the 
cam 65 yhich forced the upper most perforator 
333 otwardly is effective to retract the per 
3orator immediately therebelow, and that the 
CSIL Wyinica ISOVed kis 2ær Perforator Oui 
ºyardy is efective to retract the third perforator 
ir mediately celow it, Indi so on, all of the per 
foratos's aing removed simultaneously to re 
tººtº positi). 
When ne slidies 333 and pugger periorators 

363 starwe al 332en noved to retracted gCsition, 
&ina istor 33 Will have traved down?/airdly to 
II, Sufficien; ezent to case opening of the Sequae 
ASE væJys R ihroug: 2Ngagerneri, OX is stæFN 
33 with tie 3 per end of the icosiy 658, reliev 
ing the pressure in the cylinder by allowing the 
gases to escape through the open equalizer valve 
S, and through the vent holes 9a, in the upper 

exact of the body. These holes 3 g are also the 
eas for equalizing the hydrostatic pressure 

within the cylinder with that externally of the 
tool as it is lowered in the well kore. 
A modification of the apparatus disciosed in 

3igures 9 to 13, inclusive, is shovya in Figure 13, 
wherein each plunger perforator is made hollow 
or formed as an outwardly opening tube 6éa 
providing a chamber 6 capable of receiving a 
sample from the wall of the formation. The 
tool with the hollow perforators Ség is run is 
open hole until the desired SSmpling point is 
reached, whereupon actuation of the tool in the 
ssae manner as was described in connection 
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with Figures 9 to 13, inclusive, causes the slides 
B6 and semping tubes 86a to move outwardly, 
forcing the latter into the wall of the bore to 
Wedge samples of the formation into the tubes. 
Continued downward movement of the piston 33 
and actuator di effects retraction of the tubes 
froin the bore Wall back within the confines of 
the body, allowing the entire apparatus to be 
withdrawn from the well bore for examination o' 
the samples. 

It is therefore 8pparent that new means for 
Oparating subsurface well devices and apparatus 
have baen described. The operations occur 
through the gradual building up of pressures 
that can, if desired, be of a comparatively high 
degree, without imposing sudden or violent shocks 
On the equipment employed, and with substan 
tially no stresses or strains placed on a running 
im string, such as a conductive or non-conduc 
tive Wªyir ne, 

claira: 
1. Well apparatus, including a well device 

adapted to be operated in a well bore, fluid actu 
ated means operatively connected to said wel 
device, said fluid actuated means containing a 
base metal, a container within said fluid actu 
ated means containing an acid separate from 
Said base metal, means for releasing said acid 
from Said container to enable it to react with 
Said base metal and produce a gas for actuating 
Said fluid 2.ctuated means, and means for sub 
stantially equalizing the pressure within said 
fluid actuated means and container with that 
externally thereof while the apparatus is being 
doWered in Said well Ecore. 

2. Well apparatus, including a well device 
adapted to be operated in a Weil bore, fluid acts 
8ted means operatively connected to said Wye 
device, said fluid actuated means containing a 
base retal, a container within Said fiudd act2:8: 
neans containing an acid separate from said 
base Caetal, meals for releasing said acid frog 
Said container to enable it to react with said base 
Eaetal &nd produce a gas for actuating said fluid 
actuated means, and means for substantially 
equalizing the pressure within saidi fiulid cte?i 
means and container with that externally there 
Of while the app9 Tatus is being lo?egesi in S$2??i 
Well bore Cornprising a passage in Said contsize: 
establishing continunication etween its interior 
and exterior. 

3. Well apparatulas, including 3, well device 
adapted to be Ogarated is a jell pore, Siyid acto 
8ied Geens operatively connecteci to seic 7e 
LLLLLLLLSS0L LLLLYYS S ELGLL LLLLLGLLLLL LLLLLLLLS0LLLLL uDurLLL 
Said duid actuated 2 Aesis capable of reactig 
chemically to produce 8, gas, a container ia said 
fluid actuated aeatas for confining one di gsaid 
substances free from coratact withia tine other suku 
stance, ne&S for releasing Said one sustance 
from said container to enable it to contact said 
other substance and chemically react therewith to 
produce said gas, and lineans for substantially 
equalizing the pressure within said fluid actuated 
$gaeans and container with that externally theree 
of While the apparatus is being lowered is said 
Well bore comprising a passage in Said contairer 
establishing communication between its sisterior 
and exterior. 

4. Well apparatus, including a well device 
adapted to be operated in a Well bore, fluid actua 
ated means operatively connected to said well 
device, at least two dissimilar substances within 
said fluid actuated means capable of Seacting 
chemically to produce 8 gas, a container in said 
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fluid actuated means for confining one of Said 
substances free from contact with the other sub 
stance, means for releasing Said. One Substance 
from Said container to enable it to contact Said 
other substance and chemically react thereWith 
to produce said gas, means for Substantially 
equalizing the pressure within Said fluid actuated 
Emeans and container with that externally there 
of while the apparatus is being lowered in Said 
well bore comprising a passage in Said container 
establishing communication between its interior 
and exterior, and a liquid in said passage for pre 
venting commingling of the fluids internally and 
externally of said container prior to release of 
said one substance from said container. 

5. Well apparatus, including a well device 
adapted to be operated in a well bore, fluid actu 
ated means for operating said well device, at least 
two dissimilar substances within said fluid actu 
ated means capable of reacting chemically with 
each other to produce a gas for actuating Said 
fluid actuated means, means within Said fluid 
actuated means for retaining One of said Sub 
stances separate from the other Substance, means 
for releasing said one substance from Said retain 
ing means to enable said substances to contact 
and chemically react to produce said gas, and 
means for automatically releasing Said gas from 
said fluid actuated means upon completion of the 
operation of said well device in said well bore. 

6. Well apparatus, including a well device 
adapted to be operated in a well bore, fluid actu 
ated means for operating said Well device, at least 
two dissimilar substances within said fluid actu 
ated means capable of reacting chemically with 
each other to produce pressure stable gas for 
actuating said fluid actuated means, means with 
in said fluid actuated means for retaining one of 
said substances separate from the other Sub 
stance, means for releasing said one substance 
from said retaining means to enable said sub 
stances to contact and chemically react to pro 
duce said pressure stable gas, and one-way valve 
means in Said fluid actuated means for Substan 
tially equalizing the pressure within Said fluid 
actuated means with that externally thereof and 
for automatically releasing Said gas from Said 
fluid actuated means upon completion of the 
Operation of said Well device in Said Well bore. 

7. Well apparatus, including a well device 
adapted to be operated in a well bore, fluid actu 
ated means for operating Said well device, at least 
two dissimilar substances within said fluid actu 
ated means capable of reacting chemically with 
each other to produce a gas for actuating said 
fluid actuated means, and valve means Operated 
by movement of said fluid actuated means for 
releasing said gas from Said fluid actuated means. 

8. Well apparatus, including a well device 
adapted to be operated in a well bore, a cylinder 
and piston for operating said well device, sub 
stances within said cylinder capable of reacting 
chemically with each other to produce a gas for 
moving Said piston in Said cylinder, and a valve 
on said piston operable upon movement of said 
piston in said cylinder for releasing said gas from 
Said cylinder. 

9. Well apparatus, including a well device 
adapted to be operated in a well bore, a cylinder 
and piston for operating said well device, Sub 
stances within Said cylinder capable of reacting 
chemically with each other to produce a gas for 
moving said piston within said cylinder, and 
means responsive to movement of Said piston to a 
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predetermined position within said cylinder for 
releasing said gas from said cylinder. 

10. Well apparatus, including a well device 
adapted to be operated in a well bore, a cylinder 
and piston for operating said well device, sub 
stances within said cylinder capable of reacting 
chemically with each other to produce a gas for 
moving Said piston within said cylinder, and a 
valve On Said piston engageable with an end of 
Said cylinder upon movement of said piston 
therewithin for releasing said gas from said cyl 
inder. 

11. Well apparatus, including a well packer 
having a body and normally retracted means for 
engagement with a well casing, fluid actuated 
means for setting said packer in said well casing 
comprising an upwardly movable cylinder and a 
downwardly movable piston within said cylinder, 
means within Said cylinder above said piston for 
producing a gas therewithin for moving said 
piston downwardly within said cylinder, means 
cooperating with said piston for transmitting its 
downward movement to said normally retracted 
means, means including a frangible device for 
transmitting upward movement and force be 
tween Said cylinder and body, and valve means 
operable upon downward movement of said piston 
within said cylinder for releasing said gas from 
Said cylinder. 

12. Well apparatus, including a well packer 
having a body and normally retracted means for 
engagement with a well casing, fluid actuated 
means for Setting said packer in said well casing 
Comprising an upwardly movable cylinder and a 
downwardly movable piston within said cylinder, 
means within said cylinder above said piston for 
producing a gas there within for moving said pis 
ton downwardly within said cylinder, means coop 
erating With Said pistOn for transmitting its 
downward movement and force to said normally 
retracted means, means including a frangible 
device for transmitting upward movement and 
force between Said cylinder and body, and an 
upwardly opening one-way valve on said piston 
for substantially equalizing the hydrostatic pres 
Sure internally and externally of said cylinder 
while said apparatus is being lowered through 
fluid in Said well casing, said one-way valve en 
gaging Said cylinder upon downward movement 
of Said piston to cause its opening and release of 
said gas from Said cylinder. 

13. Well apparatus, including a Well packer 
having a body and normally retracted means for 
engagement with a well casing, fluid actuated 
means for Setting Said packer in Said well casing 
comprising an upwardly movable cylinder and a 
downwardly movable piston within said cylinder, 
means within said cylinder above said piston for 
producing a gas therewithin for moving said 
piston downwardly within said cylinder, means 
cooperating with said piston for transmitting its 
downward movement and force to said normally 
retracted means, means including a frangible 
device for transmitting upward movement and 
force between Said cylinder and body, and a valve 
on said piston engageable with Said cylinder upon 
downward movement of Said piston therewithin 
for releasing said gas from said cylinder, said 
valve engaging said cylinder after disruption of 
said frangible device. 

i4. Well apparatus, including a well packer 
having a body and slipS for anchoring Said body 
in a well bore, fluid actuated means for setting 
Said packer in Said well bore comprising a piston 
for exerting a downward force On Said slips and a 
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cylinder for exerting an upward force on said 
body, means within said fluid actuated means for 
producing a gas therewithin at a pressure that is 
sufficiently high to cause said fluid actuated 
means to set said packer, frangible means for 
transmitting Said upward force between Said cyl 
inder and body, Said frangible means being disa 
ruptable upon application of a predetermined set- . 
ting force on Said body by Said cylinder to auto 
matically discOnnect Said fluid actuated means 
therefrom, and valve means responsive to relative 
movement between said cylinder and piston for 
releasing Said gas from Said fluid actuated means 
after disruption of Said frangible means. 

15. Well apparatus, including a Well device 
having a body and normally retracted means for 
engagement with a well casing, fluid actuated 
means for setting said device in said well casing 
comprising a piston for exerting a downward 
force on said normally retracted means and a 
cylinder for exerting an upward force on said 
body, means within Said cylinder for producing a 
gas therewithin at a pressure that is sufficiently 
high to cause said fluid actuated means to set 
said device, releasable means for transmitting 
said upward force between said cylinder and body, 
said releasable means automatically disconnect 
ing said cylinder from Said body upon application 
of a predetermined Setting force by said cylinder 
On Said body, and means COntrolled by movement 
of said piston within Said cylinder for releasing 
said gas from Said cylinder after said automatic 
disconnection of Said releasable means. 

16. Well apparatus, including a well device 
having a body and slipS for anchoring said body 
in a well bore, fluid actuated means for setting 
said device in Said well bore comprising a piston 
for exerting a downward force on Said Sips and a 
cylinder for exerting an upward force on Said 
body, means within Said fluid actuated means for 
producing a gas therewithin at a pressure that is 
Sufficiently high to CauSe Said fluid actuated means 
to Set Said device, and releasable means for trans 
mitting said upward force between said cylinder 
and body, whereby said fluid actuated means may 
be disconnected from Said body after Setting of 
Said device. 

17. Well apparatus, including a well device 
having a body and slips for anchoring Said body 
in a well bore, fluid actuated means for setting 
said device in said well bore comprising a piston 
for exerting a downward force on said slips and a 
cylinder for exerting an upward force on said 
body, means within said fluid actuated means for 
producing a gas therewithin at a pressure that is 
sufficiently high to cause said fluid actuated 
means to set Said device, and frangible means for 
transmitting said upward force between said cyl 
inder and body, said frangible means being dis 
ruptable upon application of a predeternlined set 
ting force on said body to automatically discon 
nect said fluid actuated means therefrom. 

18. Well apparatus, including a well device 
having a body and normally retracted means for 
engagement with a well casing, fluid actuated 
means for setting said device in said well casing 
comprising a piston for exerting a downward 
force On said normally retracted means and a 
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cylinder for exerting upward force on said body, 
means within said cylinder for producing a gas 
therewithin at a pressure that is sufficiently high 
to Cause said cylinder and piston to set said 
device in Said casing, and frangible means for 
transmitting Said upward force between said 
cylinder and body. 

19. Well apparatus, including a well device 
having a body and normally retracted means for 
engagement with a Well Casing, fluid actuated 
means for Setting Said device in Said well casing 
comprising a piston for exerting a downward 
force on said normally retracted means and a 
cylinder for exerting upward force on said body, 
frangible means for transmitting said upward 
force between said cylinder and body, means 
within said cylinder for producing a gas there 
within at a pressure sufficiently high to cause said 
cylinder and piston to set said device in said 
casing and to disrupt said frangible means, and a 
jarring device connected to said cylinder. 

20. Well apparatus, including a well device 
having a body and normally retracted means for 
engagement With a well casing, fluid actuated 
means for Setting Said device in Sald well casing 
comprising an upwardly movable cylinder and a 
downwardly movable piston within said cylinder, 
means within said cylinder above said piston for 
producing a gas therewithin for forcing and mov 
ing Said piston downwardly within Said cylinder, 
means COOperating with said piston for trans 
mitting its downward movement and force to said 
normally retracted means, and means including a 
frangible device for transmitting upward move 
ment and force between said cylinder and body. 

21. Well apparatus, including a well device 
adapted to be operated in a well bore, fluid actu 
ated means for Operating said Well device, at 
least two dissimilar Substances Within said fluid 

40 actuated means capable of reacting chemically 
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with one another to produce a gas, a container 
movably mounted in Said fluid actuated means for 
confining One of Said Substances free from con 
tact with the other Substance, means within said 
fluid actuated means for rupturing Said Cuntainer 
to allow contact between said substances and 
their chemical reaction with one another to pro 
duce Said gas, and means for moving said con 
tainer to force it against said rupturing means to 
release said one substance from said container. 

22. Well apparatus, including a well device 
having a body and normally retracted means for 
engagement with a well casing, fluid actuated 
means for Setting said device in said Well casing 
Comprising an upwardly movable cylinder alad a 
downwardly movable piston within said cylinder, 
means within said cylinder above said piston for 
producing a gas therewithin for moving said piso 
ton downwardly within said cylinder, means co 
Operating with said piston for transmitting its 
downward movement and force to said normally 
retracted means, means including a frangible 
device for transmitting upward movement and 
force between said cylinder and body, and a vent 
at the lower end of said cylinder for permitting 
passage of fluid between its exterior and interior 
below said piston. 
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