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ABSTRACT 0F THE DISCLOSURE 

A time delay apparatus for use with a detonator or the 
like wherein a housing is supported by a wireline and the 
time delay mechanism is carried by an inner mandrel 
disposed in the housing and supported resiliently thereof. 
A safety mechanism is also provided which prevents actu` 
ation of the time delay device until the explosive is at the 
proper location in the well for tiring. 

In United States Patent No, 3,180,261 and United 
States patent application, Ser. No. 448,652, now Patent 
No. 3,285,171, wire-line actuated time-delay detonator 
apparatus is disclosed. The present invention relates to 
apparatus which is an improvement on the apparatus of 
said Patent No. 3,180,261 and said patent application 
Ser. No. 448,652 now Patent No. 3,285,171. 
An object of this invention is to provide a new and 

improved wire-line actuated time-delay detonator appa 
ratus wherein the wire-line for manipulating the appa 
ratus is connected to the outer housing thereof, and 
wherein a time delay mechanism is Icarried on an inner 
mandrel disposed in the outer housing and supported 
resiliently thereof. 
Another object of this invention is to provide a new 

and improved wire-line actuated time-delay apparatus 
wherein a ñuid time-delay means is provided therewith 
wherein fluid is transferred through la restriction from 
one chamber to a second chamber without requiring an 
expansion of the wall of the second chamber to which 
the fluid is transferred. 
A further object of this invention is to provide a new 

`and improved wire-line actuated time-delay device having 
means ,therewith to prevent actuation thereof for firing 
until the explosive suspended from the apparatus is in 
pipe or .casing of a predetermined minimum diameter. 

l Still another object of this invention is to provide a 
ynew and improved wire-line actuated time-delay appa 
`ratus wherein the wire-line supports the outer housing 
and any Itool connected therebelow, and wherein an inlet 
mandrel having a time-delay piston thereon is supported 
by the housing so that none of the weight of the housing 
or tool therebelow is carried by the inner mandrel, where 
by a relatively heavy tool may be supported without 
danger of inadvertent operation of the time-delay piston. 
The preferred embodiment of this invention will be 

`.described hereinafter, together with other features there 
of, and additional objects will become evident from such 
description. 

> The invention will be more readily understood from a 
.reading of the following specification and by reference to 
the accompanying drawings forming a part thereof, 
wherein an example of the invention is shown, and 
wherein: 

FIG. 1 is a view, partly in elevation and partly in sec 
tion, illustrating one embodiment of the apparatus of 
_this invention; 

20 

25 

30 

40 

50 

60 

65 

FIGS. 2A, 2B and 2C are vertical sectional views, 
partly in elevation, illustrating the upper, intermediate 
and lower sections, respectively of the embodiment of 
this invention illustrated ̀ in FIG. 1; 

, FIGS. A33A :and 3B >are vertical >sectional views, 4partly 

70 

2 
in elevation, illustrating the intermediate and lower por 
tions of the apparatus illustrated in FIGS. 1 and 2A, 2B 
and 2C, but in a iiring position; 
FIG. 4 is a Vertical sectional view, partly in elevation, 

illustrating the intermediate and lower portions of a 
modiíied embodiment of the »apparatus of the present 
invention; 

FIG. 5 is a sectional view taken on line 5_5 of FIG. 4 
to further illustrate the invention; 

FIG. 6 is a partial sectional view illustrating a modified 
safety device in the retracted position; and 

FIG. 6A is a view similar to FIG. 6 but illustrating the 
safety device in an expanded position. 

In the drawings, the letter A designates generally the 
apparatus of this invention which is adapted to be lowered 
into a well bore W which normally has well tubing T and 
well casing C therein. The apparatus A is adapted to be 
lowered 'and manipulated by a wire-line L which extends 
to the surface of the well. Such line L is known in the 
trade as a slick line since it is not an electrical line under 
normal conditions. As will be more fully explained, the 
apparatus A is adapted to be lowered into the well pipe 
or casing C and when it has been positioned at a prede 
termined part of such casing C by the anchoring of latch 
fingers 10 in a collar C’ or other internal recess _in the 
casing C, an explosive means E is detonated or ñred after 
an appropriate time-delay. By reason of _the time-delay, 
it is possible >to pull the entire apparatus A from the 
casing C by releasing the latch lingers 10 with an upward 
pull of the line L and prior to tiring the explosive E. Also, 
as will Ibe explained more fully hereinafter, in the form 
of the invention illustrated in FIGS. 1-3B, a safety 
mechanism S is included as a part of the apparatus A for 
preventing the ñring of the explosive means E until such 
safety mechanism S and the explosive E therebelow are 
in the casing C or other well pipe of a minimum prede 
termined diameter. 

Considering the invention more in detail, and with 
particular reference to FIGS. 2A, 2B and 2C, the appa 
ratus A includes an outer housing 12 which is actually 
made in a plurality of parts as illustrated in the drawings. 
A rope socket or connector 14 is threaded or otherwise 
connected to the housing 12 for connecting the slick wire 
line L to to the apparatus A through the housing 12. 

Within the upper portion of the housing 12, there is a 
battery chamber 12a for receiving one or more batteries 
15 preferably of the dry cell type. A coil spring 16 or other 
suitable resilient means is preferably provided to urge the 
battery contact 15a at the lower end of the lowerrnost 
battery 15 into electrical contact with a -plug contact 16 
which establishes electrical contact with an electrical 
conductor or wire 17 extending down through the hous 
ing 12, as will be further explained. 

Openings 12b are provided in the housing 12 to facili 
tate access to plug 16 for connecting and disconnecting 
the wire 17 as desired. The plug 16 is preferably held in 
place by a ring 17 which is positioned in abutment with 
a shoulder 12C and is held in such position by a remov 
able snap ring 18 or other suitable holding means. 
A fluid chamber 12d (FIG. 2B) is provided in the 

housing 12 above a connector 20 and lbelow a floating 
seal at 21. 
The iluid chamber 12d is provided to hold a vfluid 

such as silicone Ioil in which a time-delay piston 25 is 
adapted to move. The time-delay piston 25 is mounted on 
and moves with an inner mandrel at 26 which extends 
above and below the piston or seal 25. It is to be noted 
that at the upper end of the inner mandrel 26 (FIG. 
2A), the wireA 17 is looped ̀ or coiled so as to permit an 
elongation, of such wire 17 during relative movement 
of the housing 12 with respect to the -mandrel 26 as will 
be more fully explained. The wire 17 actually extends 
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downwardly through the inner mandrel 26 and terminates 
at an electrical contact at 27 carried below the piston 25. 
Another electrical contact 27’ is carried by the piston 25 
and is spaced from the electrical contact 27 so that the two 
contacts 27 and 27’ do not engage each other. A con 
tinuation of the wire 17 is indicated at 17' and it is elec 
trically connected to the electrical contact 27’ and extends 
downwardly through the lower portion of the inner man 
drel 26 and ultimately is connected to the explosive means 
E, which in the form of the invention illustrated in FIG. 
l and FIG. 2C are shaped perforator charges. The wire 
17’ is thus electrically separated from the wire 17 just be 
low the piston 25, but when the contacts 27 and 27’ en 
gage an annular electrical conductor or contact ring at 28, 
then the circuit from the wire 17 to the wire 17' is com 
pleted. It is to be noted that the contact ring at 26 is 
mounted in an electrical non-conductor ring 20a mounted 
in the connector 20 so as to insulate the conductor ring 
28 from the conductor metal of the connector 20. This 
prevents the wires 17 and 17 ’ from being “shorted” when 
the contact is made between the contacts 27 and 27’ 
and ’the ring 28, since the housing 12 and the body 0f 
the apparatus A are used for the other side of the elec 
trical circuit leading to the explosive means E. 
The floating piston or seal 21 has an inner O-ring 21a 

and sealing engagement with the external surface of the 
inner mandrel 26, and an external O-ring 2lb in engage 
ment with the inner wall of the housing 12. 
The piston 25 is provided with a restriction or orifice 

25a of a predetermined size through which ñuid may 
ñow when the housing 12 is moved upwardly with re 
spect to the piston 25. It is to be noted that an annular 
O-ring 25b or other suitable seal is provided between the 
piston 25 and the inner surface or wall of the housing 
12 so that ñuid must flow through such restriction 25 
when there is an upward movement of the housing 12 
with respect to the piston 25. A one way check valve at 
25C is indicated in the piston 25, such valve being closed 
when the housing 12 moves with respect to the piston 25 
and being open upon a movement of the housing down 
wardly with respect to the piston 25. When the check 
valve 25e is open, fluid may flow more rapidly through 
the enlarged opening 25d from the portion of the charn 
ber 12d above the piston 25 to the portion of such cham 
ber 12d below the piston 25. The ball of the check valve 
25a` may be held in a raised or closed position to close 
the flow through the passage 25d by means of a spring 
if so desired, although a spring is not essential and is 
therefore not illustrated in the drawings. By reason of 
the restriction 25a in the piston 25, a time-delay is pro 
vided when the housing is being pulled upwardly to move 
the ring 28 upwardly into contact with the electrical 
contacts 27 and 27'. As will be understood, such time 
delay is caused by a restraint to the ñow of the lluid 
through the restricted opening 25a as it moves from the 
lower portion of the chamber 12d to the upper portion 
thereof above the piston 25. It is important to note that 
the presence of the inner mandrel 26 both above and 
below the piston 25 avoids a change in the volume as the 
piston 25 moves longitudinally with respect to the housing 
12. Therefore, the piston 21 does not actually expand 
or move upwardly during the travel of the piston 25 but 
instead it merely floats in substantially the same position 
during the travel of the piston 25. 

It is to be noted that the contacts 27 and 27’ are 
mounted in insulation or electrical non-conductor ma 
terial 25e to prevent the contacts 27 and 27’ from be 
coming shorted out through the metal conductor material 
of the piston 25. 
When the electrical contacts 27 and 27’ engage the 

electrical contact ring 28, as will be more fully described 
hereinafter, the electrical circuit is completed through 
the wire 17, the contacts 27 and 27', the ring 28V and the 
lower wire 17’ down to the explosive means E. The other 
side of the electrical circuit is grounded through, the 
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' housing 12 from the battery 15 and thus the circuit is 
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electrically completed to the explosive means E upon the 
engagement of the contacts 27 and 27’ with the electrical 
contact 28. 
During the normal running in of the apparatus A on 

the wire line L, the mandrel 26 is supported in the in 
active or upper position of FIG. 2B by means of an in 
ternally disposed spring 30 which is positioned within 
a spring housing 31 connected below the coupling 20 and 
forming an extension of the housing 12. The spring 30 
engages a flange or disk 32 which is a part of or is se 
cured to the inner mandrel 26. The lower end of the 
spring 30 rests upon an internal shoulder 31a within the 
spring housing 31 so that upon an upward longitudinal 
movement of the housing 12 and the spring housing 31 
therewith relative to the mandrel 26, the spring 30 is 
compressed and it therefore serves as a returning force 
to return the piston 25 back to the upper or inactive 
position after the relative upward force on the housing 
12 is relieved, as will be more evident hereinafter. 
The inner mandrel 26 is held against upward travel 

during the raising of the housing 12 by latch lingers 10 
which are preferably disposed below or in the vicinity of 
the explosive means E. Such latch lingers 10 are ñexible 
wires which extend upwardly and outwardly so as to pro 
ject into a collar or recess C’ (FIG. l) upon an up 
ward movement of the apparatus A by lifting with the 
wire line L. Such latch lingers 10 may be connected to 
the inner mandrel 26 by any suitable means, but as illus 
trated in the drawings, the lower end of the mandrel 26 
is provided with a box type connector 35 which is threaded 
to the lower end of the mandrel 26 and which also is 
threaded to a support tube 36 extending down to the ex 
plosive means E and ultimately to the support head 10a 
f-or the latch fingers 10a. 

In the preferred form of the invention, a safety mecha 
nisrn S (FIGS. l, 2C and 3B) is connected below the 
spring housing 31. Such safety mechanism includes a 
safety body 40 which is threaded to or is otherwise con 
nected to the lower end of the spring housing 31 so as to 
form a continuation thereof and also a continuation of 
the housing 12. The safety housing 40 has a plurality of 
longitudinal slots 40a formed in the wall thereof, prefer 
ably three in number. A plurality of laterally extensible 
stop elements 41, each of which is shown as a leaf spring, 
is attached to the body 40 by means of screws 42 or 
other suitable attaching means. Such stop elements 41 
are attached only at the lower end thereof, while their 
upper ends 41a are free from any connection to the hous 
ing 40 or any other part of the apparatus. The upper 
ends 41a of the elements 41 are spaced below an annular 
shoulder 36a which is preferably formed on the tubular 
support 36, although such upper ends 41a may -be in con 
tact with the shoulder or abutment means 36a at all 
times if desired. 

In any event, upon an upward movement of the hous 
ing 12 `by pulling upwardly on the wire line L after the 
latch lingers 10 engage in a collar C', the upper ends 
41a are brought int-o engagement with the shoulder 36a 
if they are not already in such engagement, and con 
tinued upward movement of the housing 12 with respect 
to the inner mandrel 26 causes a bowing or outward curv 
ature of the elements 41 to a position substantially shown 
in FIG. l and in FIG. 3B. The extent of such -bowing is 
determined by the length of the elements 41 as compared 
to the travel of the housing 12 with respect to the inner 
mandrel 26. Such relationship is readily adjusted so that 
when the stop elements 41 are disposed in the casing C 
below the tubing T, contact is made between the elec 
trical contacts 27 and 27 ’ and the contact ring 28 prior to 
or substantially simultaneously with a full expansion of 
the elements 41 of the safety mechanisms S. Thus, when 
the safety mechanism S is in the casing C or other well 
pipe of a predetermined internal diameter which is suffi 
ciently large to prevent engagementof all of the stop 
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elements 41 with the wall’of the casing C or such other 
well pipe prior to the contact between the electrical con 
tacts 27 and 27’ and the electrical ring 28, the firing can 
be effected at the explosive means E. However, if the 
safety mechanism S is in a section of the tubing T or some 
well pipe of a smaller minimum diameter> than the casing 
C, when the wire line Lis pulledy upwardly, and` if the 
mandrel 36 has become caughtgby mud or is `otherwise 
restrained against upward movement, the elements 41 
will lhe expanded outwardly into engagement with the wall 
of such tubing T or pipe so as to prevent a further move 
ment of the housing 12 upwardly with respect to the 
mandrel 26 and such limitation will prevent the engage 
ment of the contacts 27 and 27’ with the contact ring 28, 
thereby preventing detonation of the explosive means E. 

Therefore, the safety mechanism S assures that the 
explosive E, is‘in _the well pipe of a predetermined mini 
mum diameter such as casing C prior to the firing of such 
explosive E. 

In the use of operation of the apparatus illustrated in 
FIGS. l through 3B, the apparatus A is lowered through 
the tubing T until the explosive means E has reached an 
elevation within the casing C at which it is desired to 
perforate, which elevation is normally in proximity to a 
well formation such as indicated at F in FIG. 1. There 
after, the line L is raised to initially engage the resilient 
latch fingers 10 within the coupling or recess C’. 

After the latch fingers 10 have thus been engaged in 
the collar or recess C', the lower tubular support 36 and 
the structure extending thereabove including the inner 
mandrel 26 are anchored against further upward move 
ment while the housing 12 and the part connected there 
with are movedupwardly. Therefore, a continued upward 
movement of the wire line L after the latch fingers 10 are 
enßa ed in the collar or recess C’ causes a relative move A s s , s 

ment between the housing 12 and the ̀ inner mandrel 26, 
resulting in a movement of the contacts 27 and 27’ to 
wards the electrical contact ring 28. The spring 30 is 
also compressed during such relative movement as indi 
cated in FIG. 3A. 
When the safety mechanism S is employed, it ís actu 

ated during the relative longitudinal movement of the 
housing 12 upwardly with respect to the inner mandrel 
26 as previously explained so as to Abow or otherwise lat 
erally extend the elements 41 outwardly to the condition 
illustrated in FIG. 3B. However, contact is made between 
the electrical contacts 27 and 27’ andthe electrical con 
tact ring 28 lbefore the resilient fingers 41 are actually 
bowed into full contact with the inner surface of the cas 
ing C. If the safety mechanism S were still in the tubing 
T, or in a well pipe of less than the minimum predeter 
mined diameter setting 'for such springs 41, the stop ele 
ments 41 would engage the inner surface of the tubing T 
prior to the contact of the contacts 27 and 27’ with the 
ring 28 and therefore it would be impossible to fire or 
detonate the explosive E while the apparatus A remained 
in such position. 

In any event, when the safety mechanism S is in the 
well casing C and is not` lbowed out sufficiently to con 
tact the wall of the casing C prior to the engagement of 
the contacts 27 and 27’v with the ring 28, a detonation of 
the' explosive means E is accomplished upon the com 
pletion of the electrical circuit by the closing of the con 
tacts 27 vand 27’ with the ring 28. The battery 15 supplies 
the electricity for the circuit that accomplishes such det 
onation. The explosive means E is illustrated in the draw 
ings as av perforator of a known construction which is 
adapted to be ñred for perforating the casing C adjacent 
to the well formation F »for producing fluid in the Well 
known manner. However, it will be understood that the 
'explosive means E may be another ~type of device or ap 
paratus other than a perforator. ` 

In view ofV thetime-delay provided by the restrained 
movement of the piston 25 downwardly `with respect to 
the housing 12 through the fluid in the chamber> 12d, is 
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possible to pull the apparatus A out of the casing C and 
the tubing T by pulling up on the wire line L ̀rapidly to 
bend the latch fingers 10 downwardly or to break them 
.prior to the time that the contacts 27 and 27’ reach the 
ring 28. The apparatus A can thus be pulled out of the 
»well without firing the explosive means E if this becomes 
necessary or desirable. Also, in the event the safety mech 
anism S is positioned within the tubing T when the wire 
`line L is pulled upwardly and the latch fingers 10 are en 
gaged in a collar or recess, the explosive means E cannot 
`be fired, but upon a lowering of the line L the safety 
mechanism S will return to the inactive or retracted posi 
tion (FIG. 2C) and the entire apparatus A may then be 
lowered downwardly in the well to move the safety mech 
anism S to. a position below the tubing T for subsequent 
operation of the apparatus VA to a firing position. 
A modified apparatus A~1 is illustrated in part in FIGS. 

4 and 5. Some of the parts of the’ apparatus A-1 are 
‘identical with those illustrated in FIGS. 2A and 2B and 
like parts bear the same numerals and letters. Thus, 
the inner mandrel 26 in FIG. 4 is identical with the 
mandrel 26 of FIGS. 2A and 2B `and all the parts con 
nected above the‘ñange or disk 32 with respect to the 
mandrel 26 are identical to those shown in FIGS. 2A and 
2B and therefore have been omitted from FIG. 4. The 
spring housing 31 of FIG. 4 is identical to the spring 
housing 31 of FIG. 2B and all of the parts connected 
above the spring housing 31 in FIGS. 2B and 2A are 
a part of the apparatus A-l of FIG. 4. It will be noted 
that the apparatus of FIG. 4 does not include a safety 
.mechanism S and it therefore may be operated in either 
well tubing or Well casing or any other type of Well 
pipe of varying diameters, `depending upon the size of 
the 4apparatus A~1 and the latch fingers 110 therewith. 
Asillustrated in FIG. 4, the latch fingers 110 are shown 
as disposed in a collar C’ of a casing C, although the 
collar C’ may be formed in a tubing or other Well pipe. 
The tubular support 136 of FIG. 4 is modified as com 

pared to the tubular support 36 of FIG. 2C, but the sup 
port 136 is preferably connected to the box connector 
35 in the same manner as the support 36 is connected 
to the box connector 35 in FIG. 2C. The lower'end 
of the tubular support 136 is preferably enlarged as 
indicated at 136a and is provided with a plurality of 
downwardly and inwardly inclined slots 136b for receiv 
ing the inner ends of lthe latch fìngers110. Set screws 
50 are preferablyprovided to hold the latch fingers, 110 
in the slots 136b or any other suitable means may be 
provided. The electrical Wires 17’ extends through the 
'bore 136C of the tubular support 136 and continues down 
wardly therebelow -to the explosive means E. 

Instead of the safety mechanism S, a housing exten 
sion 112 is connected below the spring housing 31 and 
is provided with longitudinal slots 112:1, ythrough which 
the latch fingers 110 extend (FIG. 5). The lower end 
of the housing extension 112 is ‘connected to the upper 
end of a tubular pipe or support 55 which directly sup 
ports the explosive means E which may be aconventional 
perforator or other apparatus having an explosive there 
with. It is thus to be noted that with the form of the 
invention illustrated in FIGS. 4 andV 5, the relatively 
heavy perforator apparatus E or other explosive means 
is supported through the housing 12 and directly by the 
wire line L without imposing any load on the inner man 
drel 26. This in itself is a safety feature since it reduces 
the possibility of premature firing by the imposition of 
the relatively heavy weight of the supported explosive 
means EA on the mandrel 26 which might prematurely 
close the contacts 27 and 27' with the electrical contact 
ring 28. y 

The operation or use of the form of the invention shown 
in FIGS. 4 and 5 is substantially identical to that de 
scribed in connection with FIGS. 2A-3B. Since the safety 
mechanism S is not employed with the form shown in 
FIGS. 4 and 5, «the apparatus A-1 may be detonated 
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in tubing or casing of any size through which the ap 
paratus A-l may be lowered, but the danger of pre 
mature firing of the apparatus A¢1 is none the less not 
great because the weight of the perforator or other ex 
plosive means E is carried directly by the wire line L. 
When the latch fingers 110 have been disposed in a collar 
or recess such as C' (FIG. 4), the continued upward pull 
on the wire line L brings the electrical contacts together 
to close the electrical circuit to the perforator or other 
explosive means E in the same manner as described 
above in connection with the form of the invention shown 
in FIGS. 2A~2C. The latch fingers 110 may be either 
bent downwardly or broken off by a rapid upward move 
ment of the wire line L prior to firing the apparatus 
should it be desirable to come out of the well without 
detonating the explosive means E. 

In FIGS. 6 and 6A, a modified safety mechanism S’ 
is illustrated, wherein each of the laterally extensible stop 
elements is formed by a pivoted pair of links 141a and 
141b. The links 141a and 141b are pivotally connected 
to each other at pivot pin 141d, while the link 141:1 is 
pivotally connected to the tubular support 36 and thus 
to the mandrel 26 by a pivot pin 141C. The lower link 
141b is pivotally connected to the housing extension 140 
and thus to the housing 12 by a pivot pin 141e. 
When the housing 12 moves upwardly by pulling on 

the wire line L, after the support 36 has been caught or 
otherwise restrained against upward movement, the links 
expand outwardly to an expanded position and into en 
gagement with the tubing T as shown in FIG. 6A. When 
the safety mechanism S’ is thus in the tubing T, the outer 
most parts of the links 14111 and 141b contact the in 
side of the tubing T or well pipe of less diameter than 
the casing C, and further longitudinal upward movement 
of the housing 12 relative to the mandrel 26 is prevented. 
If the safety mechanism S’ is in the casing C, then the 
links 141a and 141b do not engage the casing C and do 
not interfere with the closing of the electrical contacts for 
detonation of the explosive means E. The modified safety 
mechanism S’ of FIGS. 6 and 6A thus serves the same pur 
pose as the safety mechanism S of FIGS. l, 2C, and 3B. 

It will be understood from the foregoing description 
that the safety mechanism S and the modified safety mech 
anism S’ may be used with any apparatus to stop or limit 
relative longitudinal movement of two or more elements 
such as a rod and a sleeve by engaging the stop elements 
with the inside of a pipe in which the apparatus is dis 
posed. 
The foregoing disclosure and description of the inven 

tion are illustrative and explanatory thereof and various 
changes in size, shape and materials, as well as in the de 
tails of the illustrated construction, may be made within 
the scope of the appended claims without departing from 
the spirit of the invention. 
What is claimed is: 
1. A time-delay apparatus for use in a well, com 

prising: ' 

(a) an outer housing having a fluid chamber therein; 
(b) a wire-line secured to said outer housing for sup 

porting and moving same in a well; 
(c) an inner mandrel slidably disposed in said outer 

housing; , 

(d) a piston mounted on said inner mandrel and dis 
posed in sealing contact with the wall of said tiuid 
chamber for movement in said fluid; 

(e) said piston having a restricted passage extending 
substantially longitudinally therethrough for provid 
ing a restraint for the iiow of fiuid therethrough as 
the piston and the inner mandrel move longitudinally 
relative to said housing; 

(f) resilient means in said housing urging said piston 
to an upper position in said housing; and 

(g) latch means connected to said inner mandrel for 
anchoring the inner mandrel and the piston to pre 
vent an upward movement thereof when the housing 
is pulled upwardly by the wire-line. 
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2. The apparatus set forth in claim 1, including: 
(a) a ñrst electrical contact on said housing; 
(b) a second electrical contact on said mandrel spaced 

longitudinally from said first electrical contact when 
the piston is in said upper position and adapted to 
engage said first electrical contact when the piston 
has moved to a lower position relative to the housing 
by a predetermined relative movement between said 
housing and said mandrel, and ' 

(c) an explosive means disposed below said housing 
and connected in an electrical circuit with said elec 
trical contacts for detonation upon the engagement 
of the electrical contacts with each other. 

3. The apparatus set forth in claim 1, including: 
(a) an explosive means connected to said inner man 

drel below said housing, and 
(b) said latch means being connected to said inner 
mandrel below said housing. 

4. The apparatus set forth in claim 1, including: 
(a) an explosive means connected to said housing, and 
(b) said latch means connected to said inner mandrel 

in a _position above the explosive means. 
5. The apparatus set forth in claim 1, wherein: 
(a) said inner mandrel extends above and below said 

piston whereby the volume of the fiuid and the inner 
mandrel in the fluid chamber on each side of the 
piston remains the same throughout the relative 
movement of the piston and the housing . 

6. The apparatus set forth in claim 1, wherein: 
(a) said inner mandrel extends above and below said 

piston whereby the volume of the fluid and the inner 
mandrel in the fiuid chamber on each side of the 
piston remains the same throughout the relative 
movement of the piston and the housing; and 

(b) a ñoating piston disposed at the upper end of said 
fluid chamber above said piston. 

7. The apparatus set forth in claim 1, including: 
(a) a first electrical contact on said housing; 
(b) a second electrical contact on said mandrel spaced 

longitudinally from said first electrical contact when 
the piston is in said upper position and adapted to 
engage said first electrical contact when the piston 
has moved to a lower position relative to the hous 
ing by a predetermined relative movement between 
said housing and said mandrel; 

(c) an explosive means disposed below said housing 
and connected in an electrical circuit with said elec 
trical contacts for detonation upon the engagement 
of the electrical contacts with each other; and 

(d) a safety device connected to the housing and oper 
able to prevent said electrical contacts from engaging 
each other unless the explosive means is in a well 
pipe of a minimum predetermined diameter. 

8. The apparatus set forth in claim 1, including: 
(a) a first electrical contact on said housing; 
(b) a second electrical contact on said mandrel spaced 

longitudinally from said first electrical contact when 
the piston is in said upper position and adapted to 
engage said first electrical contact when the piston 
has moved to a lower position relative to the housing 
by a predetermined relative movement between said 
housing and said mandrel; 

(c) an explosive means disposed below said housing 
and connected in an electrical circuit with said elec 
trical contacts for detonation upon the engagement 
of the electrical contacts with each other; 

(d) a plurality of laterally extensible stop elements car 
ried by said housing; and 

(e) abutment means carried by said mandrel and oper 
ablyengageable by said stop elements to cause said 
elements to extend laterally outwardly upon an up 
ward longitudinal movement of said housing relative 
to said mandrel, whereby said elements are adapted 
to engage the inside of a well pipe to prevent further 
movement of the housing relative to the inner man 
drel so that said electrical contacts cannot move into 
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engagement to detonate the explosive means unless 
the elements are in a well pipe of a minimum pre 
determined diameter. 

9. The apparatus set forth in claim 1, including: 
(a) a housing extension connected to the lower end 

of the housing; and 
(b) said latch means including a plurality of latch 
ñngers extending upwardly and outwardly in the 
vicinity of said housing extension for engagement 
in a pipe collar or the like to prevent the mandrel 
from moving upwardly when the housing moves up 
wardly relative thereto. 

10. The apparatus set forth in claim 1, including: 
(a) a first electrical contact on said housing; 
(b) a second electrical contact on said mandrel spaced 

longitudinally from said lirst electrical contact when 
the piston is in said upper :position and adapted to 
engage said ñrst electrical contact when the piston 
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has moved to a lower position relative to the housing ` 
by a predetermined ,relative movement between said 
housing and said mandrel; and 

(c) an electrical circuit including said contacts and 
lbattery disposed in said housing, which circuit is 
electrically completed only when said electrical con 
tacts are moved into engagement with each other. 

11. A safety device adapted to be used in a well pipe, 
comprising: 

(a) a housing; 
(b) a wire line secured to said housing; 
(c) a mandrel mounted with said housing for limited 

relative movement with respect thereto; and 
(d) a stop element operably disposed between said 
housing and said mandrel and adapted to be laterally 
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extended by relative longitudinal movement of said 
housing and said mandrel with respect to each other 
upon an upward movement of said wire line for 
limiting the amount of relative movement of said 
housing Iand said mandrel. 

12. The structure set forth in claim 11, including: 
(a) means operably connecting said stop elements be 
tween said mandrel and said housing for eñïecting the 
lateral extension of said stop elements. 

13. The structure set forth in claim 11, wherein: 
(a) each of said stop elements includes a pair of links; 
and 

(b) means pivotally connecting each of said pairs of 
links to each other and between the mandrel and 
the housing. 

14. The structure set forth in claim 11, wherein: 
(a) each of said stop elements includes a leaf spring; 
(b) means Connecting the lower end of each of said 

springs to the housing; and 
(c) shoulder means on the mandrel engagea-ble by the 
upper end of each spring during the lateral exten 
sion thereof. 
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