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This invention relates to apparatus for the
orientation of drill cores. K

When drilling deep holes it is of impor-
tance to know the position of the strata in
respect to the meridian, which would be done
in a simple manner if it were possible to
bring a drill-core up to the surface without
rotating it about its axis. The string of
drilling and fishing tools itself being sub-
jected, however, to torsion as soon as it has
to exert any appreciable force at the bottom
and the string being generally of great
length, this torsion makes the orientation of
the core brought up most uncertain.

It has been suggested that marks be made
on the top of the core before it is drilled out,
showing a certain position in respect to the
meridian, but there is 2 considerable ele-
ment of uncertainty in such marking, be-
cause the rock has an irregular surface which
is often covered with detritus and, therefore,
not in contact with the marking device, or
else it is broken while the core is being
drilled out and so damaged that the marks
are obliterated.. Finally, even though ro-
tatory forces at the bottom of the drilling
strire be avoided as much as possible, if the
hole deviates from the perpendicular and is

of censiderable depth torsion may neverthe-

less occur, destroying all hopes of the ob-
servation being accurate.

The present invention aims at orientation
the drill-core with a great degree of cer-
tainty.

To this end the core is provided with in-
dicating means that is not dependent upon
the surface of the rock and which may con-
sist of a distinctive mark made in a hole
drilled in the core itself, for instance by
making an incision, or it may consist of g
drilling bit or an expansible plug, cylinder
or such like object driven into a hole in the
core and remaining there while the core is
being drilled out and brought up to the sur-
face. ' ;

There are various ways of orientating this
distinctive indicating means. For instance
in this invention the core can be orientated
by means of a system of couplings and rods
with locking means which are free from tor-

paratus which,

sion and connected with the apparatus that

is'to make or has made an incision in the
core. The indicating means
core can also carry another object upon
which an indication can be made (or which
itself may make an indication), so that by
means of a specially constructed string of
drilling rods protected against torsion and
run into the hole or well the orientation of
the indicating means can be transmitted to
the surface before the core is drilled out and
brought up to the weil mouth,

he invention will now be described with
reference to the accompanying drawings, by
way of example, in which » o

tigure 1 gives an outside view of three
main parts which act together and are fixed
to the bottom end of g special string of rods
for orientation purposes.

Part A shows an indicating means for orj-
entation which is driven into & hole in the
core. A longitudinal section is given in Fig-
view in Figure 8 and g Cross sec-
tion in Figure 4. Tt will have to carry a
drill or bit at the bottom (not shown in ‘the

Part B, the second part, is a holder for
the indicating means and jo shown in longi-
tudinal section in Figure 5. Figures 6-9
incl. are eross sections of this holder,

Part C is a measuring and recording ap-
by means of photographic
apparatus and a mercury level indicates the
direction in which the weil deviates from the
perpendicular in respect to the orientation
marker (part A), which as long as it is
ccupled to parts B and O has g known posi-
t'on in respect to these two bodies. Part O
is screwed onto g special string of rods for
orientation
into a hole
out later,

in the core which is to be drilled
the deviation from the perpendic-

~ular in respect to this orientation marker ig

registered photographically. Pari A ig then
disconnected from part B, the latior being
pulled up with part C and replaced by the
core-drill. This orientation can thus be
made_before the core is drilled. From the
recordings then available g conclusion can be
drawn as to- the exact position of the strata.

purposes. After part A is driven.

driven into the °
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Figure 10 is a ring which can be placed in
the bottom of the holder shown in Figure 5,
and Figures 11 and 12 illustrate an indicating
means similar to that in Figure 2 but provid-
ed with an indicating disc which is tempo-
rarily covered by the ring in Figure 10 and
upon which impressions are made later by
a centre-punch by means of the apparatus
shown in Figures 13 and 14 in longitudinal
sections. : -

Figures 15-18 are couplings of orienta-
tion rods or tubes which have to carry down
into the hole the centre-punch apparatus of
Figures 13 and 14 or some other device for
orientation. The position of this string of
rods or tubes, which is calibrated for torsion,
has to be orientated at the surface.

Tigures 19 to 24 give respectively 2 lon-
gitudinal section, four cross sections and a
etail of a tool which makes an incision in a
hole in the core. This tool can be fixed to
the instrument C in such a manner that its
position is known, or directly to the special
string of rods.

Referring now to Figures 1 to 4 these show
the construction of an indicating means, in
which : 26 is a thick tube with conical head
in which a key-way 27 is cut; inside this tube
is a loosely fitting ‘nner pipe 28 with dia-
metrically opposite holes 99 in the upper end
protruding beyond the conical head of the
outer tube. Nine segmental key-plates 30
lie in milled grooves cut into both the outer
tube 26 and the inner tube 28. These key-
plates are held in by rings 31 pressed into
wide annular grooves on the outs'de of the
outer tube 26. A drill or bit can be screwed
into the bottom end of tube 26, and flush
liquid can be passed through the inner tube
og. After the drill has made a hole in the
rock which is to be drilled out later as 2
core, the inner tube 28 is forced downward,
thereby causing the key-plates to bend and
expand the rings 31 outward until they are
jammed up tight against the wall of the hole,
o that the whole device A (Figure 2) re-
mains stuck in-the core. The key-way 27
then serves for orientation.

When the hole is being drilled in the core,
the indicating means A isjoined to the holder
B, for which purpose the latter has a coni-

cal hole in the slide 32 and a key-plate 33 .

which is fixed with two pins 34. A conical
ring 36 is held in the slide by a screw 35 and
has holes 37 corresponding to those 29 in the
tube 28 of tool A.” After the head of tool A
has been inserted in the slide 32 of the holder
B, a brass pin is passed through holes 29 and
37: further on it will be shown how this pin
is broken in order to d*sconnect A and B.
The other parts of the holder B comprises:
a hollow threaded coupling 38; in that cou-
pling a threaded supporting tube 39; two
-guide-keys 40 serewed onto the coupling; a
into the bottom of the

~of position by means of the key-way 27.
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supporting tube 39 and acting as a drift; an
outer slide 42 with grooves 43, by means of
which it is passed over keys 40; a strong
spring 44; an adjusting screw 45, used when
placing the spring in the holder, and moving
in a slot 46 ; an extension piece 47 of the outer
slide, with key-ways 48 on the inside for keys
49, which are Tastened on to the inner slide 323
finally the centring ring 50.

The holder B and the orientation indi-
cating means A therefore have a continuous
channel through their centre for the passage
of flush-water to the drill. While drilling
(with the drill attached to the bottom of A)
care is taken that the spring 44 is not forced
in; the rotatory force is transmitted by the

70

76

80

keys40and 49, which also prevent the orienta-

tion of the key-way 27 of body A from being
changed in respect to the other parts connect-

C. 85

od with the holder B, such as the apparatus C.
As soon as a hole has been drilled deep
enough in the core that is to be drilled out
later, the drill-pole is driven downward with
great force. At the same time the cylindri-
cal drift 41 forces
tool A, breaking the pin which had been
passed through the holes 29 and 87; the key-
plates 80 are pressed outwards, and the metal
rings 31 are jammed tightly against the rock.
As the slide 32 continues to bear upon the
cone and the centring ring 50 upon the shoul-
der 51 of part A, the spring 44 is compressed.
The drift 41 enters the conical ring 36, into
which it is jammed down tight. When the
drill-pole is drawn up then the centring ring
50 at first continues to bear on the shoulder 51
owing to the force of the spring 44, but later
the drift 41 fixed in the conical ring 36 takes
that ring with it; this ring holds the drift still
tighter because the screw 35 is also conical on
the inner side, so that the slide 32 is forcibly
carried upwards and freed from the conical
head of the orientating device A. Finally
also the pressure of ring 50 may be removed
from A, which latter body remains fast in
the future drill-core. The drill-pole can then
be drawn up and fitted with a core-drill.
Before the connection is broken between A
and B, the orientation and measuring-instru-

ment C s set in working for recording the in-

clination of the bore-hole.
Since the parts A, B and C affixed to the
end of the drill-rods have a certain fixed po-
sition in respect to each other and no meas-
urable error can-arise )
orientation of the core in respect to the direc-
tion in which the well deviates from the per-
pendicular can be made absolutely accurately.
As already stated, the orinetation marker
shown in Fig. 2 gives the desired indicat'Iljon
se

'35 made of special orientation rods run into

the hole. it then being known that the orien-
tation of the bottom end of those rods corre-
sponds to that of the visible end at the sur-

down the inner tube 28 of .

through torsion, the’
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face. At the end of these rods an automatic

. punch too can be run down to make g certain
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Ties a tube (87) provided

orientation mark or
in the core below.

For this purpose a tool similar to that in
Fig. 2 is provided with a collar (82) (Figs.
11 and 12) in which is cast a soft metal ring
83; a screw (84) ensures its being held in the
right position.” The ring 50 at the bottom
of the holder B is then replaced by a center-
ing ring 85 (Fig. 10) which covers the leaden
ring (83) in the collar of A and, when the
connection between A
mits the pressure of the spring 44. The head
of -this tool" (Fig. 11) and the expansible
rings 31 correspond to those in Fig. 2. As
will be understood, the use and purpose of the
ring 85 are similar to those of the ring 50,
The difference between the two rings 50 and
85 lies in the latter being provided with a re-
cess at its lower end which is clearly shown
in Fig. 10 and in which the upper end of the
collar 82 fits, the soft metal ring 83 being thus
better protected. Further the ring 85 in sub-
stantially the same way as the ring 50, centers
the device shown in Fig. 11 in the lower end
of the part B and presses the said device
down by acting on the collar 82 under the in-
fluence of the spring 44 during the last stage
of disconnecting A and B.

After the tool shown in Fig. 11 has been
forced into the core, a round hole and a square
centering hole are punched in the soft metal
ring 83 by means of the tool shown in Figs. 13
and 14, ,

The coupling 86 (which will be described
further in’connection with Figs. 15-18) car-
at the bottom with
a centering cone (88). A guide (89) is
screwed on the inside of this tube. The tube
87 also carries inside it a slide (90) upon
which a spring (91) rests. This spring has
a great tension owing to the slide 90 being
drawn up by the draw-rod 99 before the ap-

marks on the object fixed

> paratus is coupled to the rods shown in Figs.

15-18, whereupon pawl 93 is placed with its
end 95 on guide 89. The draw-rod has to be
unscrewed from slide 90 and put aside be-
fore the percussion tool is coupled to the
rods of Figs. 15-18. When the draw-rod 92
is released, slide 90 engages in the tooth 94
of the pawl 93. This pawl turns on a pin
(96) in a slot (97) cut in a central rod (98),
and is accessible from the outside by means
of the slots 99 and 100 cut in the tube 87 and
slide 90 respectively. The slide 90 carries
& center-punch (101) with a round cone-
shaped point and another center-punch (102)
with a square-faced conical point. These
punches are diametrically opposite one an-
other and their position is invariable in re-
spect to the groove 108 at the top of coupling
86, which serves for the orientation of the
apparatus with the measuring and percus-

3 sion rod run into the well,

and B is broken, trans- -

3

In the position
bottom end (95
against the gui

shown in the drawings the
of the pawl 93 is resting
e 89, the pawl in turn sup-

porting the slide 90 by means of its noteh'

94, thereby compressing the spring 91.
When the apparatus is lowered into the hole
until the central slide-rod 98 comes to rest
upon the head of the orientation tool of F ig.
11, then this rod, carrying the pawl pin 96,
takes up a higher position in the tube 87 and
the end of the pawl (95) is released from
the guide block 89. The notch in the pawl
(94) is then no longer able to hold up the slide
90 because the position of that notch in
respect to the axis 96 deprives the pawl of
its stability. Thus, owing to the pressure of
the spring,
97 and the center-ptinches are knocked down-
ward, making their marks in ring 83 of the
apparatus in Fig. 12, .

After the apparatus has been drawn u
again it can be disconnected from the drill-
rods. The draw-rod 92 is screwed into the
slide 90, the latter drawn up and the pawl 93
again set in position as indicated in the draw-
ings, after which the apparatus is ready for
use again.

The complete couplings shown in Figs.
15-18 make it possible to orientate above
ground an apparatus like that in Figs. 13 and
14 while it is in the well.

A coupling piece ( 104) is screwed perma-
nently into tube 105. Wrench faces (1086)
serve also to check the proper coupling of
two measuring rods (tubes) mutually. Part
104 has a rather coarse thread (107), say 10
threads per inch. The other coupling piece
(108) is Permanently screwed into measuring
rod (or tube) 109 and is longer than 104,
Part 108 has a finer thread 110), say 12
threads perinch. The two parts 104 and 108
are connected together by a collar (111) with
corresponding threads ; thus this collar works
as a differential screw drawing the two: cou-
plings together when turned. The front face
of each coupling has a cylindrical groove
(103)—compare Figs. 13 and 14—in which a
small cylindrical rod is placed which not only
takes up to the pressure exerted by the collar
but also provides particularly for the meas-
uring tubes 105 and. 109 being coupled to-
gether in such a way as to prevent any meas-
urabls error arising from a possible rotation
of one tube in respect to the other. In this
manner, therefore, an “orientating” coupling
is obtained. When the coupling collars are
unscrewed the two couplings are parted and
the collar finally drops over the long neck
of coupling 108, enabling the small rod (112)
to be removed.  Of course it is evident that
every measuring tube has g coupling like
104 at one end and another like 108 at the
other end, the latter coupling corresponding
to that shown at 86 in Figs. 13 and 14.

The marking tool sthn in Figs. 19-23

the pawl is forced into the slot:
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(Fig. 24 shows the toothed part of such an
apparatus madeina different way) is similar
to the tools of Figs. 2 and 11 in that from
its top protrudes the end of & tube with holes
(29) ‘and a conical head with key-way (27),
which head forms one whole with the tube
113 serving as casing for the mechanism.
This apparatus can be suspended at the bot-
tom of the holder B by means of the collar
114, nut 115 and the screw- cap 116, which
latter fits into the bottom of holder B. Into
the bottom end of tube 113 a drill can be
screwed. Inside tube 113 is a movable fork-
like slide (117) with its top end at 118 cylin-
drical, in which the holes 29 already men-
tioned are made. This fork-like slide ends
just below the cross section XXII in Fig.
19. A spring (120) is affixed to the forked
slide by a screw (119). In the fork there
are longitudinal grooves (121) and a dia-
metrical hole (122) for the flush liquid, which

passes down via another fork-shaped piece .

198 (feed-piece) likewise provided with lon-
gitudinal grooves (124) and a T-shaped hole
(125) conducting the flush liquid to the drill.
The feed-piece (123) rests upon the drill-
stem (not shown) and contains the pin 126
(breakable) which carries the saw-like in-
strument or incisor 127. In the back of this
saw blade a notch (128) is made to engage the
spring 120, which at first exerts pressure
upon the saw. The saw edge is contained
in the slot 129 of the tube 113 and has a notch
at each extremity (130 and 131) to allow
the toothed part to be forced out of the slot
a certain distance only (the position indicated
by the dotted lines).

When the cylindrical end 118 is knocked
downward, in the manner described in con-
nection with the corresponding tube 28 in
part A, while the tube 118 is in the hole drilled
in the core, then the slide 117 is also driven
down, causing
the saw-blade, thereby breaking the pin 126.
Tinally the saw blade knocks against the bot-
tom of the fork of the feed piece 123, while
also the legs of the slide 117 knock against
the forked end of the feed piece 123. At the
same moment the saw blade has reached such
a position that the notch 130 allows the spring
190 to force the toothed edge out of the slot
199. As soon as the saw is ready to make an
incision in the core, its position is registered
in the instrument C for orientation later.
On the tube 113 being drawn up by the holder
B, the teeth of the saw cut a groove in the
core (in the wall of the hole drilled in the
latter) which groove is not obliterated and
is easily orientated. When the holder B is
drawn up, the slide 32 disengages from the
key-way 27 in the manner already described,
consequently the saw_edge can follow its
course without being affected by rotary forces,
whilst, moreover, its saw-like shape does not
allow of its changing its direction once it has

the spring 120 to push down-
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been forced outwards from the slot in the
tube. This position of the saw in respect to
the instrument C can be determined by means
of the key-plate 33 in the holder B.

Fig. 24 is another type of saw (182) which
has a hook-shaped notch (133) to engage the
pin 134, which latter need not be broken but
remains fixed in the feed-piece 123. As soon
as this type of saw is forced down far enough,
it disengages from the pin 134 and is forced
outwards by the action of the spring 120.

A closer study of these methods of work-
ing, given here as examples, will show in the
first place that several details can be altered.
For instance the indicating means left in the
core for orientation purposes may be differ-
ent both as regards shape and construction
(Figs. 2, 11), and the nature of the mark
made in the core may also be different (inci-
sion made by the apparatus of Fig. 19 or by
any other similar aparatus). Instead of us-
ing a marking
12 together with 2 centering apparatus (Figs.
13 and 14), the disc itself could have center-
ing pins fitted into it with their points up-
ward, upon which a leaden disc could be low-
ered at the end of rods as in Figs. 15 and 16.
Thus it will always be possible to get reliable
data for orientation without being depend-

_ent upon the surface features of the core, any
changes in that sur-’

deposit thereon, or any
face during the drilling of the core.

The manner in which an orientation body
is fixed into the core may be varied, several
constructions being possible according to the
nature of the rock. Again instead of using
a percussion rod to operate the outward-ex-
panding parts,
be used. Also
be renlaced by other pieces,
metal blocks. -

Tnstead of the saw in Fig. 19, a sharp-edged
roller might be substituted, or a number of
such instruments making several marks in the
rock may be used, provided their position is
known at the time that the marks are made.

What I claim is:— )

1. Apparatus for the orientation of drill
cores comprising a system of couplings and
rods with locking means which are free from
torsion, and a saw-shaped cutting tool fixedly
connected to the lower end of the rods and
having its cutting edge substantially parallel
with the longitudinal axis of the rods, for
making an incision forming a mark in the
wall of a hole concentric with the desired
core, when the rods are moved in axial direc-
tion. - .

2. Apparatus for the orientation of drill
cores comprising a system of couplings and
rods with locking means, which are free from
torsion, a hollow drill-holder connected to
the lower end of the rods, a connection for a
drill at the lower end of the drill holder, a

the rings (31) in Fig. 2 may
e. g. claws or soft

disc as shown in Figs. 11 and |
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spring, a cutting-tool within the drill holder
and adapted to emerge through an opening
in the side wall of the said holder under the
action of said spring, and a breakable ele.
ment for maintaining the cutting-tool in its
retracted position within the said holder.

In testimony whereof I have signed my
name to this specification. -

ALPHONS GERARD HUBERT STRAATMAN,




