
May 18, 1954 M. P. LEEBOURG. 2,678,804 
SAMPLETAKING PROJECTILE 

Original Filled June 9, 1944 2 Sheets-Sheet l 

222 

S. 
. A. 

17-2 A5 st 2 2SE 2 E3&S27 7 19byéS-liga 

r SSsy 23 Sex SS 
2 3 é%SS257-27 SŠ&S 

af-O SS 
SS2%N 
22 23S3éEA-75 27. N&S 

Yearsere SSS SSS 

MAURICE. P. LEBOURG 
BY 

H (2-4e 6-oA:ise 

  

    

  

  

  

  

  

  



May 18, 1954 - M. P. LeBourg 2,678,804 
SAMPLE TAKING PROJECTILE . 

Original Filed June 9, 1944 . 2 Sheets-Sheet 2 

2. 2 
%2Fse 4. A e2% 

Naray 33632, 

Si2. 2x XN Šy A N 
as a - - 

--------R- 
O w 

areas a 

Neil Y7 X DY ty Dr. is . 

NVENTOR. 
MAURICE. P. LEBOURG 

a learea off HIS ATTORNEYS. . 

  

  

    

    

  

  

    

  

  

    

      

  



Patented May 18, 1954 2,678,804 
UNITED STATES PATENT OFFICE 

2,678,804. 
SAMPLETAKINGPROJECTE 

Matastice ... Eelbourg, Houston Tex., assignor to: 
Sciamberger Well Surveying Corporation, 
icuston Tex.a. corporation of Delaware: 

Original application June 9, 1944, Serial No. 
539,45. Diviet and this application antary 
12, 1950; Serial No: 138,165 

3 Claims (C 255-4); 

his invention, relates to devices for taking 
Samples of the formations traversed by a bore 
hole, Such as; for example, that produced in the 
drilling-of an oil wellor the like. More specifical 
ly; it has-to-do with new. and improved projectiles 
for use in such devices; 

In the applicant's copending application. Se 
rial No. 539,415, filed.June 9, 1944, for “Side Wall 
Sample:Taker,' now Patent No. 2,511,408, granted 
June 13, 1950, of which the present, application 
is a division, is disclosed a sample taking tool 
Orgun with a powder chamber which is disposed 
between the ends' of the sample taking projectile 
and at least partially surrounds the projectile. 
The pressure derived from the explosive charge 
is applied to a shoulder formed on the periph 
ery of the projectile rather than to... the end of 
the projectile; The bore or aperture for receiv 
ing the projectile preferably extends: complete 
ly through the tool and the bore and projectile : 
are SO'Constructed as to provide opposed shoul 
ders' defining an annular space or chamber for 
receiving the explosive charge: 
Sample taking tools of this type have the ad 

vantage that a sample taking projectile may be 2: 
used therein that is substantially as: long as the 
diameter of the sample taking gun and thus 
are' capable of taking a sample 50 to 100% larger 
than is possible with the projectiles used in con 
ventional Sample taking guns of the same ex 
ternal dimensions; 

In Sample taking apparatus of the type de 
Scribed above, the projectile is secured to the 
Sampling device by a retrieving means such as a 
cable" or a Spring which is preferably attached to 
the rear end of the projectile. With this con 
struction, the outside diameter of the forward 
end of the projectile, may be reduced and the 
projectile can penetrate into the formation more 
readily. Or a smaller explosive charge may be 
used to produce the desired penetration. This 
application is addressed specifically to projec 
tiles. Of this, character. 
An, object. of the invention is to provide a 

Sample taking projectile, that, can penetrate the 
formations: more... easily and can be withdrawn 
from the formations, with less difficulty than prior 
types; of sampling projectiles. 

Other objects of the invention will, become: 
apparent from the following description of 
typical forms of projectiles: embodying the in 
wention; taken in conjunction, with the accom 
panying drawings: in which: 
Fig. 1 is a side view of a typical form of sam 

gle" taking device embodying sample taking pro 
jectiles constructed according to the present in 
vention; 

Fig. 2 is a view in Section taken in line.2 -2. 
of Fig. i 
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Eig. 3 is: a view insection taken, online, 3e3 

of Fig.2. 
Fig. 4. is a. perspective view of a typical. form 

of explosive charge unit, or cartridge. used in the 
samples taking device; 

Fig. 5 is...a. View.in. Cross-section through the 
device: showing a modified type of projectile: for 
the device; and 

Eig. 6. is a view in cross-section through, the 
device: illustrating; another type of projectile; for 
the gun. 
The sample taking device, illustrated in Eigs. 

1 and 2 of the drawings includes a cap member 
provided with an internally threaded. recess 

da: which is secured to a tool or gun body fit of 
generally cylindrical Shape and of a size; adapted 
to fit, within a bore, hole. The tool body ...is 
provided with an externally threaded portion 
.a. which is: adapted to be threaded into the 
cap: member O. The lower end of the body." 
is provided, with an internally, threaded recess 

b; which is complemental to the externally 
threaded portion ita, and thereby permits: a, se 
lies of such tool bodies ... to be connected end 
to end. As illustrated, the lower end of the tool 
body. , may be provided with a bullet-nosed 
portion 2 which is threaded into the recess: b. 
The above-described assembly, or a plurality 

Of the tool-bodies. may be lowered into, or with 
drawn from a bore hole by means of a cable: 3 
Which is provided with one or more electrica 
conductors A. 

AS: ShiOWn: particularly in. Eigs. 2 and 3; the 
body of the tool is provided with a plurality 
of transverse apertures 5 extending complete 
ly, therethrough, forming gun, bores: for receiv 
ing: Sample: taking projectiles. The third aper 
ture: 5; from the top in Fig. 2.faces in such a di 
rection that the projectile therein will be dis 
charged in: the same: direction as the projectile 
in the topmost aperture 5. The second, and 
fourth apertures 5 from the top in Fig. 2 are 
faced in the opposite direction so that the pro 
jectiles therein are projected from the opposite 
Side: Of" the gun body, ff. Inasmuch as, all of 
the apertures: 5. are essentially, the: same, only 
One of these apertures. Will be described herein. 
The aperture 5 is provided with a portion 6 of 
Smaller diameter, a larger diameter portion. T 
and an intermediate shoulder 8. 
One type of Sampling device: suitable. for use 

in the tool may consist of a tibular projectile 
9 having a reduced cylindrical outer surface 

portion. 9a fitting the portion 6 of the aper 
ture. The forward end 3b of the projectile is 
tapered inwardly from a shoulder portion sc 
extending circumferentially of the’, projectiie at 
substantially a right angle to the axis of the pro 
jectile; 
The projectile 9 also carries a detachabering 
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9d of substantially L-shaped cross-section which 
is adapted to abut against the shoulder 9c, 
Overlie a portion of the tapered surface Sb and 
fit closely against the wall of the aperture por 
tion . 
When the projectile 9 is substantially centered 

in the gun body f, an annular space for reception 
of an explosive charge device or cartridge 29 is 
left between the ring 9d and the shoulder 8 
and between the enlarged diameter portion 7 
and the reduced cylindrical portion 9a of the 
projectile 9. 
The cartridge 20 for expelling the projectile 

9 may be of a type disclosed in Fig. 4. The 
cartridge may have a casing formed of one or 
more arcuate sections, but preferably includes 
an annular casing 2a formed of Celluloid or a 
Synthetic plastic or other thin destructible ma 
terial. This casing is adapted to be partially or 
conpletely filled with a suitable explosive such 
as gun powder. Also disposed within the cham 
ber and in contact with the explosive is an igni 
tion filament 2 which is connected to suitable 
contacts 22 and 22a that are exposed externally 
of the casing 20a. The diameter of the filament 
or the material of which the filament is formed 
nay vary and preferably, the filaments of differ 
ent cartridges will require currents of different 
values to cause the filaments to glow. 

In order to retrieve the projectiles 9 after 
they have been driven into the side wall of the 
bore hole, the projectiles may be connected to 
the Sample tool body by means of a suitable 
flexible member such as, for example, the cable 
23, illustrated in Figs. 1, 2 and 3. The projectile 
f8 may be provided with a cross piece 24 which 
is pivotally connected to the rear portion of the 
projectile by means of a pair of stud shafts 25 
and 26 threaded through the wall of projectile 
i9, as shown in Fig. 3. One end of the cable 23 
is connected to the cross piece in any suitable 
Way and may be coiled in a recess 27 concentric 
with the aperture 5. The opposite end of the 
cable 23 may be provided with a lug 28 that is 
detachably fastened to the tool body . 
The opposite end of the gun bore or aperture 

5 may also be enlarged in order to facilitate 
insertion of the cartridge 20 and the projectile 9. 

In order to actuate the gun from the surface 
of the earth, the conductor f4 may be led into the 
cap f and connected to a pin 30 which is in 
Sulated from the cap and is received in an in 
Sulating bushing 3 in the upper end of the body 

. The pin 30 makes contact with another con 
ducting pin 32 that is carried in the upper end.: 
of the body and is insulated therefrom by a 
Suitable bushing 33. The lower end of the pin 
32 is adapted to engage one of the contacts 22 
or 22a of the cartridge 20. The other contact 
of the cartridge is adapted to engage another pin. 

, 34 that is insulated from the gun body by a 
Suitable insulating bushing 35, this latter pin 
engaging a contact of the next lower explosive 
charge device 20. Similar insulated contact 
pins 36 and 37 are provided along the axis of 
the body depending upon the number of pow 
der chambers therein. At the lower end of the 
body is disposed an elongated pin 38 which 
is insulated from the body and can make 
contact with a Spring contact 39 in the bullet 
nosed end f2 of the device or with a contact pin, 

- Such as the pin 32, of another sample taking tool. 
When the gun body is very long, drilling the 

axial holes for insulating bushing 35 may be 

O 
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4. 
sometimes advisable to make the electrical cona 
nection between ajacent powder cartridges by 
passing insulated conductors through holes 
drilled transversely of the body, making the elec 
trical connections on the periphery of the gun 
body. 
Inasmuch as the bullet-nosed end 2 is in 

contact with the conductive liquid in the bore 
hole, a circuit through the various filaments 2 
of the cartridges can be completed by grounding 
one pole of a Source of electrical energy or Con 
necting it to a conducting sheath on the cable 
i3 and conflecting the other pole to the conductor 
4. 
Preferably, the filaments 2 of the cartridges 

20 require different current values to cause them 
to glow. Therefore, by applying a current to the 
series of charges which is sufficient only to cause 
the lowermost filament to glow, Only the OWer 
most powder charge is caused to explode. After 
the gun has been fired, the conductive fluid in the 
bore hole will rush into the lowermost aperture 
5, for example, again completing the circuit and 
permitting the next higher powder charge to be 
exploded by application of a greater curren 
thereto. 
The tool may be prepared for use by placing 

the cartridge 20 in the aperture 5. The pro 
jectile (9 with a ring 9d thereon is then inserted 
into the aperture and a sealing ring 40 formed 
of rubber or “ineoprene' pushed into the Space 
between the tapered portion 9b and the wall of 
the enlarged aperture i7 to prevent liquid from 
coming into contact with the powder charge. 
Also, a second sealing ring may be disposed in a 
groove 4 in the reduced diameter portion of the 
aperture 6 to prevent leakage of the bore hole 
liquid around the projectile 9. The cable 23, is 
then coiled around the end of the projectile 9 
and Secured to the gun body if, as described 
above. This procedure is repeated until all of 
the bores, or as inany thereof as desired, are 
loaded. The whole assembly may then be lowered 
into the bore hole so that the lowest gun bore 
or aperture 5 is adjacent the formation of 
interest. The location of this formation can be 
determined in any suitable way such as, for 
example, by means of the method disclosed in the 
Schlumberger Patent No. Re.20,120. 
A current of Sufficiently high value is then 

supplied to the cartridge ignition circuit to cause 
the filarinent in the lowermost cartridge to glow, 
igniting the powder and causing the projectile 
E9 to be discharged into the formation. The tool 
may then be raised and the next higher projectile 
discharged into another formation of interest. 

he retrieving cable 23 in each instance Will 
exert a strain on the projectile as the tool is 

s 
moved along the bore hole and will withdraw the 
projectile from the formation together With a 
Sample of the formation therein. -. 

It has been found that different types of fornia 
tions require different types of projectiles for 

65 

TO 
aperture. 

taking a sample therefrom. . Different types of 
projectiles, therefore, may be provided for us 
in a device of the type described above. . 
As shown in Fig. 5, for example, a projectile 

45 of tubular formation may be used which has 
an enlarged diameter flange portion 45a thereon 
fitting the enlarged diameter portion: 7 of the 

The function of the enlarged flange 
45a is similar to the function of smaller shoulder 
f9o and the ring 9d illustrated in Figs, 2 and 3, 
namely, to provide a shoulder against which the 

come a tedious operation. In this case, it is 75 explosion pressure can act to propel the pro 
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jectile. The forward end portion 45b of the pro 
jectile 45 is tapered to facilitate its penetration 
into the formation. 
A modified form of projectile is shown in Fig. 

6. This projectile 46 includes a smaller diameter 
tubular portion 46a and a larger diameter por 
tion. 46b and an abruptly tapered forward por 
tion 46e, he large diameter portion 465 fits the 
interior of the large diameter portion of the 
aperture. Inasmuch as this type of projectile 
would tend to be retained tightly in a forma 
tion, the leading end of the projectile is pro 
vided with a cap 47 formed of sheet metal or the 
like which corresponds in shape to the leading 
end of the projectile and has a flange 4a en 
circling and disposed outside the periphery of the 
projectile. 
When this type of projectile is fired into the 

formation, the dia.netter of the hole produced 
corresponds to the outside diameter of the cap 
Aid, and thus is larger than the largest diameter 
of the projectile 46. The central portion of the 
cap 47 is of course frangible to pei'imit the entry 
of the sample into the body of the projectile. 
When a strain is exerted on the projectile 46 
tending to withdraw it from the formation, the 
projectile is freed from the peripheral remains of 
the cap 47 and can be withdrawn readily from 
the formation leaving the cap 3 in the forma 
tion. 

It will be understood, of course, that the pro 
jectiles can be modified considerably, as for ex 
ample, by providing a closure or a partial closure 
for the rear end of the projectile in order to pre 
went the sample from being washed from the 3 
projectile during its withdrawal from the bore 
hole. The projectiles may be corrugated inter 
inally or provided with core catching devices, the 
construction and use of Which are Well known 
in the art. 
The electrical connections between the ignit 

ing filaments of the explosive charge 29 need not 
be made along the axis of the gun body . . If 
desired, the electrical connections can be made 
by means of insulated conductors extending 
along the side of the gun body and connected to 
suitable terminals on the sides of the gun body. 
The contacts 22 and 22d, on the explosive charge 
may be positioned wherever convenient for mak 
ing such connectionS. 
When a plurality of the sample taking devices 

are connected in Series, it may be desirable to 
provide separate firing conductors for each San 
ple taking device or for groups of one or more of 
the sample taking devices. 
nections may be necessary for the reason that 
there is a practical limit to the number of ignit 
ing filaments that may be Successfully operated 
when connected in Series. Thus, instead of Con 
necting a great number of filaments in Series, 
one conductor may be used to fire 8 or 10 pro 
jectiles, another conductor may be used to fire 
still another group and SO On. 
From the above description it will be apparent 

that a device has been provided which is capable 
of being operated to take larger Samples of the 
formations traversed by a bore hole without in 
crease in over-all size of the sample taking de 
vice. Moreover, the device is highly flexible in 
use, permitting any desired number of samples 
to be taken during a traverse of the bore hole. 
In addition, it will be understood that the de 
vice may be provided with various types of pro 
jectiles depending upon the types of formation 
from which samples are to be taken and the de 

Such multiple con- : 
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6 
vice may be modified in so far as the firing circuits 
and the Size and dimensions of the parts of the 
device are concerned without departing from the 
invention. Therefore, the form of the invention 
described above should be considered as illustra 
tive and not as limiting the scope of the following 
claims. 
I claim: 
1. A projectile for sampling formations trav 

ersed by a bore hole comprising a tubular mem 
3r adapted to receive formation Samples 

through its forward end and having a forward 
30ition adjacent one end, a cylindrical opposite 
end portion, a circumferential shoulder interme 
diate Said end portions extending outwardly from 
the cylindrical end portion, the diameter of the 
cylindrical end portion not exceeding the inside 
diameter of the circumferential shoulder, a ring 
(of greater external diameter than said forward 
portion slidably mounted on said cylindrical por 
tion and engageable with said shoulder to afford 
an enlai'ged projecting surface for impelling the 
projectile, said ring being initially movable with 
the projectile, and means attached to said cylin 
drical end portion whereby said projectile may 
be withdrawn from a formation after a sample 
has been obtained, 

2. A projectile for Sampling formations trav 
ersed by a bore hole comprising a tubular mem 
bel adapted to receive formation samples through 
its forward end and having an externally tapered 
portion adjacent one end, a cylindrical opposite 
end portion, a circumferential shoulder inter 
mediate Said end portions, the outside diameter 
Of the cylindrical end portion being equal to or 
less than the inside diameter of the shoulder 
portion, a ring detachably mounted adjacent said 
tapered portion and having a greater external 
diameter than the greatest diameter of said mem 
ber to afford an enlarged projecting Surface for 
impelling the projectile, said ring being initially 
movable With the projectile, and means attached 
to Said cylindrical end portion whereby said 
projectile may be withdrawn from a formation 
after a Sample has been obtained. 

3. A projectile for Sampling formations trav 
ersed by a bore hole comprising a tubular mem 
ber having a first cylindrical portion terminating . 
in a relatively blunt externally tapered portion 
adjacent one end, a second cylindrical opposite 
portion of lesser diameter than said first portion 
and forming a shoulder therebetween, Said sec 
Ond cylindrical portion comprising the trailing 
end of the projectile, a cap member detachably 
fitted on Said tapered portion, Said cap member 
having a peripheral portion exceeding the largest 
Outside diameter of the projectile, and means 
attached to said second cylindrical portion 
whereby said projectile may be withdrawn from a 
formation after a Sample has been obtained. 
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