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ABSTRACT OF THE DISCLOSURE 

Method and apparatus for cutting and orienting cores 
in a bore hole, in which a knife or the like marks a 
groove in the core substantially along its entire length 
during the coring operation, and a multiple shot camera, 
at desired intervals during the coring operation, photo 
graphs a reference mark with respect to a magnetic com 
pass, the reference mark being in a known relation to 
the marking knife, thereby producing a series of pho 
tographs giving the magnetic bearings of the groove 
marked in the core at a plurality of stations along its 
length. 

The present invention relates to apparatus and meth 
ods for cutting cores in oil, gas, mineral, construction, 
and similar bore holes, and to the directional orienting 
of the cores which are obtained. 
The invention is directed to a method and apparatus 

for determining the orientation of a bore hole core at 
a plurality of intervals along its length by placing a con 
tinuous reference mark on the core as it is being cut, 
the marking instrument being appropriately related to 
a compass .instrument that has a reference member in a 
known angular relation to the device forming the ref 
erence mark, a multiple shot camera mechanism embodied 
in the apparatus photographing the compass instrument at 
known times and at known depths of the bore hole to pro 
vide a plurality of photographs, each of which can be re 
lated to a particular point or station on the reference mark 
in the core, which enables the drift angle and drift mag 
netic direction of the core at each station to be deter 
mined accurately following withdrawal of the apparatus 
and the core disposed in its inner barrel to the top of the 
bore hole. 
An object of the-invention is to provide a method and 

apparatus for cutting a length of core and for accurately 
directionally orienting different portions of the core at 
desired stations or points along its length, as, for ex 
ample, at intervals of one inch, one foot, three feet, 
?ve feet, etc. 

Another object of the invention is to provide a method 
and apparatus for directionally orienting cores, in which 
orienting can be made across an interruption in the core, 
such as a fracture or discontinuity. 
A further object of the invention is to provide a meth 

od and apparatus for orienting cores capable of effecting 
continuous orientation along the length of the core. 
An additional object of the invention is to provide a 

method and apparatus for orienting cores at any desired 
number of stations along the length of the core that 
utilizes standard oil ?eld coring and other equipment 
without major change or modi?cation, thereby effecting 
substantial economies. 

This invention possesses many other advantages and has 
other objects which may be made more clearly apparent 
from a consideration of a form and method embodying 
the invention. This form and method are shown and de 
scribed in the present speci?cation and in the drawings 
accompanying and constituting a part thereof. They will 
now be described in detail, for the purpose of illustrating 
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the general principles of the invention; but it is to be 
understood that such detailed description is not to be taken 
in a limiting sense,- since the scope of the invention is 
best de?ned by the appended claims. 

Referring to the drawings: 
FIGURES 1a, 1b and 10 together constitute a longi 

tudinal section through a core orienting apparatus em 
bodying the invention, with parts shown in side eleva~ 
tion, FIGS. 1b and 1c being lower continuations of FIGS. 
1a and lb, respectively; 
FIG. 2 is a longitudinal section, on an enlarged scale, 

through the survey instrument portion of the apparatus, 
parts being shown in side elevation; 

FIG. 3 is an enlarged cross-section taken along the 
line 3-3 on FIG. 2; 

FIG. 4 is an enlarged longitudinal section taken along 
the line 4—4 on FIG. 10; 

FIG. 5 is a cross-section taken along the line 5-5 on 
FIG. 4; 

FIG. 6 is a combined side elevational view and longi 
tudinal section through an upper swivel and stabilizer 
portion of the apparatus, taken along the line 6-6 of 
FIG. 1a; 

FIG. 7 is an enlarged section, with parts shown in side 
elevation, taken along the line 7——7 on FIG. 1a; 
FIG. 8 is a cross-section taken along the line 8-8 

on FIG. 7; 
FIG. 9 is a side elevational view of a portion of one 

type of core recovered with the apparatus; 
FIG. 10 is a side elevational view of another type of 

core recovered with the apparatus. 
The apparatus illustrated in the drawings is capable 

of providing a reference mark M along the entire length 
of a core C being cut, and to give a directional orienta 
tion of such reference mark at any desired number of 
stations along the length of the core. As shown, the ap 
paratus includes a core barrel section A for cutting, mark 
ing, receiving and retaining the core and an instrument 
section for recording orientation of the core at inter 
vals along its length. 
The apparatus includes an outer core barrel 10 com 

posed of several sections 11, 12, 13, 14, 15 threadedly 
secured together, the core barrel terminating in a core 
bit 16 which may be of the type embodying diamond 
cutting elements 17. The core being cut in the bottom 
of the hole can pass upwardly through a central opening 
18 in the core bit and into an inner barrel 19 supported 
non-rotatably within the outer barrel. The inner barrel 
may be of any suitable length, as, for example, 20, 30 
or 60 feet, and terminates at its upper portion in a 
suitable bearing assembly or swivel 20 extending between 
it and the outer barrel 10 so that the outer barrel can 
rotate in cutting the core without rotating the inner bar 
rel. The outer barrel may include a safety joint 21 of 
any known type, its upper portion 15 being a non-mag 
netic drill collar containing the survey instrument as 
sembly B. 
The upper end of the non-magnetic drill collar 15 is 

secured to the lower end of drill pipe P extending to the 
top of the bore hole. Fluid pumped down through the drill 
pipe will pass into the non-magnetic drill collar section 
15 and safety joint 21, passing therefrom into a ?uid 
passage 22 in the upper portion of the inner barrel 19 
and through lateral side ports 23 of the latter into an 
annular space 24 between the inner and outer barrels, ?uid 
moving downwardly through such annular space or pas 
sage and discharging through longitudinal passages 25 
in the core bit into the bottom of the hole, carrying the 
cuttings outwardly around the exterior of the outer barrel 
and drill pipe to the top of the hole, as well as cleaning the 
core bit 16 and maintaining its diamond cutting elements 
17 and other portions in a cool condition. 
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'The lower end of the inner core barrel 19 is constituted 
as a shoe 26 having an internal tapered surface 27 against 
which tapered slips or core catcher elements 28 bear 
(FIG. 4). These slips are movable upwardly along the 
tapered surface to permit ready entry of the core into the 
inner barrel 19, but in the event the core tends to move 
downwardly and drop from the barrel, the slips moving 
downwardly along the tapered surface 27 and inwardly 
into ?rm gripping engagement with the exterior of the 
core to retain it in the barrel 19. 
The shoe 26 also carries a marking device for forming 

the continuous reference mark or line M in the exterior 
of the core C as it passes upwardly into the inner barrel. 
As shown,‘ three longitudinally extending knives 29, 29, 
30 are suitably secured in the shoe, one of the knives 30 
being a, reference knife, and the other two knives 29 
being back-up knives. The longitudinally extending knife 
edges will cut shallow longitudinal grooves M in the ex 
terior of the core C as it moves relatively upwardly into 
the inner barrel 19. In addition, the three knives, in effect, 
become slidably splined to the core and tend to prevent 
the inner barrel from turning relative to the core and to 
the formation being cut by the bit 16. The knives 29, 30 
are not spaced equidistant from one another. Instead, 
one of the knives 30, which is a reference knife, is spaced 
a much greater distance from each of the other two knives 
29 than such back-up knives 29 are spaced from one 
another. As an example, the reference knife 30 may be 
spaced about 144° from each of the back-up knives 29, 
the back-up knives being spaced 72° from one another 
(FIG. 5). Accordingly, a de?nite reference mark or longi 
tudinal groove M is cut in the core C by the reference 
knife 30, in view of the spacing of such groove or mark 
with respect to longitudinal grooves (not shown) cut in 
the core by the back-up knives 29. It is this reference 
knife 30 which is oriented with respect to the survey in 
strument B within the non-magnetic drill collar 15, so that 
the records produced by such survey instrument are ap 
propriately coordinated with the reference groove M cut 
by the knife 30 in the exterior of the core. 
The mechanism for orienting the survey instrument 

with respect to the reference or marking knife 30 in 
cludes a female mule shoe 31 ‘threadedly secured in the 
lower portion of the upper section 32 of the inner barrel 
19, the upper end of this mule shoe terminating in a 
helix 33, and this shoe having a central bore 34 there 
through adapted to receive a mule shoe probe 35 secured 
to and depending from a male mule shoe 36 having a 
tapered helix portion 37 adapted to mate against the 
helix 33 of the female mule shoe. The probe has a 
lower tapered point 38 to guide it into the central passage 
34 of the female mule shoe. 
The upper portion of the male mule shoe 36 is thread 

edly secured to an extension rod 39 extending upwardly 
through the ?uid passage 22 in the upper portion of the 
inner barrel and upwardly through the safety joint 21 
and into the lower portion of the non-magnetic drill 
collar 15, this extension rod terminating in an upper 
threaded ‘box 40 threadedly secured to the lower end of 
an adjustable connector assembly 41 (FIG. 7). This as 
sembly includes a lower connector member 42 having a 
pin v43 threaded within the box, a downwardly facing 
shoulder 44 on this connector member engaging the upper 
end of the box 40. The adjustable connector assembly 
further includes an upper connector member 45 having a 
central threaded bore 46 threadedly receiving the shank 
portion 47 of a connector bolt 48 extending upwardly 
through a central passage 49 of the lower connector mem 
ber, the head 50 of the ‘bolt bearing against the lower end 
of the latter. By tightening the bolt 48, the upper con 
nector member 45 and lower connector member 42 can 
be moved toward one another to clamp a friction washer 
51 therebetween, which will retain the upper and lower 
connector members 45, 42 in a desired angular posi 
tion with respect to one another, as described herein 
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4 
below. The friction washer 51 may have hard-facing 
material on each side to insure its friction gripping against 
the upper and lower connector members. 
The upper connector member 45 is secured to the lower 

pin end 52 ofa non-magneticextension rod 53, the upper 
end of which is threadedly attached to an instrument con 
nector sub 54 which is, in turn, threadedly secured to the 
lower end of an instrument protector barrel or housing 55 
made of non-magnetic material. The upper end of the 
housing is closed by a head 56 threaded thereinto which 
is secured by suitable pins 57, or the like, to the spindle 58 
of a swivel and stabilizing device 59 for supporting the 
survey instrument assembly B centrally within the non 
magnetic drill collar 15 (FIG. 6). Actually, the spindle 
projects upwardly within a casing 60 having a plurality of 
radial pins 61, which may be made of rubber or the 
like, extending therefrom and terminating closely ad 
jacent to the inner wall of the non-magnetic drill collar 
15, to center the apparatus therewithin. The spindle 58 
has a swivel connection with the casing 60 by suitably 
securing inner races 62 of ball bearings 63 to the spindle, 
the outer races 64 bearing against the casing. A head or 
spear 65 is secured to the upper end of the casing 60 
in the event retrieval of the survey instrument assembly 
is desired. 
The upper end of the connector sub 54 is constituted as 

a rod 67 having a connector lug 68 adapted to be received 
in a transverse slot 69 in the lower end of an angle unit 
70 embodying the magnetic compass device. This angle 
unit has a compass card 71 pivoted therein which seeks 
the magnetic north and also has a reference plate 72 
?xed therein above the compass card that has a reference 
lug 73 (FIG. 3) extending across the compass card, which 
is photographed at intervals, together with the compass 
card therebelow, by a multiple shot camera mechanism 
74, or other recording mechanism, secured to and extend 
ing upwardly from the angle unit 70. Secured to the 
upper end of the camera device is a solenoid 75, which is, 
in turn, attached to a battery section 76 attached to an 
instrument clock 77, the clock housing being enclosed by a 
suitable end member or cap 78. The angle unit 70, camera 
74, solenoid 75, battery section 76 and instrument clock 
77 are all enclosed within the protective barrel or housing 
55, the lower end of which is threadedly secured to the 
connector sub 54, and the upper end of which is secured 
to ‘the head 56 to which is attached the spindle 58 of the 
swivel andstabilizer unit 59, described above. 
The instrument clock, battery section, solenoid and 

camera may be of a known type used in surveying well 
bores and other bore holes. One speci?c mechanism is 
obtainable from Eastman Oil Well Survey Company, 
and another from Sperry-Sun Well Survey Company. 
The speci?c mechanism per se forms no part of the present 
invention, and for that reason only a portion is illustrated 
and described herein. The camera 74 (FIG. 2) includes 
a ?lm supply reel 80 from which a ?lm strip 81 extends 
and passes downwardly over a ?lm drive sprocket 82 
from ‘where the ?lm passes on to a ?lm take-up reel 83, 
the ?lm drive sprocket and the take-up reel being suitably 
interconnected by a drive spring or belt 84 passing around 
a sprocket pulley 85 and a ?lm take-up pulley 86. 
The instrument clock 77 is a spring-driven mechanism 

which turns a drive cam (not shown) that operates 
switches (not shown) which alternately turn on a light 
source 87 provided beneath the ?lm drive sprocket 82 and 
sealed therefrom, thislight source being adapted to cast 
light upon the reference plate 72 and the compass card 
71 therebelow. The image of the reference lug 73 of the 
reference plate and the compass card passes through a 
camera lens 88 onto the ?lm 81 passing over the ?lm 
drive sprocket. 
The battery section 76 contains the power source re 

quired to operate the ?lm advancing solenoid plunger 89 
and the light source 8-7. The solenoid plunger operates the 
?lm advance lever 90 on receipt of an impulse from the 
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clock 77. A spring loaded electrical contact ring 91 makes 
a positive contact with the electric contact 92 of the 
camera. ' 

The camera contains no shutter arrangement, and its 
lens 88 is directly open to the ?lm. The ?lm exposure is 
controlled entirely by the operation of the light source 
87, which is switched on and off at predescribed intervals 
by the clock 77, this clock actuating the plunger 89 to 
advance the ?lm 81 step-by-step, and to turn on and off 
the light source 87 at selected intervals, which may, for 
example, be every 15 seconds, one minute, two minutes 
or four minutes. 
The reference lug 73 of the angle unit 70 is oriented or 

aligned with the reference knife 30. As shown, the orient~ 
ing shoe 26 has a scribe line 94 on its exterior aligned 
with the reference knife 30 and this scribe line is aligned 
with a scribe mark 95 on the exterior of the angle unit 
which bears a de?nite relation to the reference lug 73. As 
shown in the drawings, it is located 180° from the ref 
erence lug, the directional indications on the compass 
card being 180° from the normal concept so that a direct 
reading of the reference lug on the compass card can be 
taken, which will give the orientation of the scribe line 
94 on the shoe and, consequently, of the reference knife 
30, and of the mark or longitudinal groove .M formed in 
the core C by the reference knife. 
The scribe mark 95 on the angle unit is brought into 

angular alignment with the scribe line 94 on the orienting 
shoe. This can be done by removing the non-magnetic 
drill collar 15 from the safety joint 21 and by then as 
sembling the male mule shoe 36, the steel extension rod 
39, the adjustable connector assembly ‘41, the non-mag 
netic extension rod 53 and the instrument connector sub 
54. This assembly is inserted into the box of the safety 
joint 21 until the mule shoe probe 35 enters the female 
mule shoe 31 and the male mule shoe helix 37 seats and 
matches the helix 33 of the female mule shoe. If the 
scribe line 94 is not present on the orienting shoe, it can 
be marked on its exterior to exactly match the reference 
knife 30 on the inside of the shoe. The angle unit 70 is 
then attached to the instrument connector sub 54 by slid 
ing it transversely onto the connector lug 68. 
By using suitable leveling devices, the scribe mark 95 

on the angle unit 70 is brought into exact alignment with 
the scribe mark 94 on the orienting shoe by turning the 
adjustable connector device 41, which may at that point 
be in a loose condition in that the friction washer 51 is 
not clamped between the upper and lower connector mem 
bers 45, 42. When the scribe line 95 on the angle unit 
is precisely aligned with the scribe line 94 on the orienting 
shoe, a pencil reference mark 96 is made on the upper 
connector member 45 and a corresponding pencil ref 
erence mark 97 in alignment therewith is made on the 
lower connector member 42. Permanent punch marks 98, 
99 in alignment with an adjacent to one another are made 
on the lower connector member 42 and on the box 40 
of the extension rod. 
The lower connector member 42 is then unthreaded 

from the extension rod 39 and the penciled reference 
marks 96, 97 are aligned, whereupon the connector bolt 
48 is tightened to ?rmly clamp the friction washer 51 
between the upper and lower connector members 45, 42 
and securely hold the latter together and prevent their 
inadvertent angular shifting. The lower connector member 
42 is then reattached to the steel extension rod 39 with 
the punch marks 98, 99 being aligned. Thus, the instru 
ment lug 68 and the reference knife 30 on the scribe 
shoe 26 are ?xed in an aligned position, so that when the 
angle unit 70 is mover transversely over and connected to 
the rectangular connector lug 68, the scribe mark 95 will be 
precisely aligned with the scribe mark 94 on the shoe and 
with the reference knife 30 on the interior of the shoe. 
The instrument connector sub 54, adjustable connector 

assembly 41, extension rod 39 and male mule shoe 36 
can then be removed from the apparatus and the angle 
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6 
unit 70 slipped off the lug 68 to assemble the survey 
instrument device thereto. 

In assembling the instrument mechanism B, the bat 
teries are loaded into the battery section 76, and the 
instrument clock 77 is attached to the top of the battery 
section and the latter to the solenoid section 75. The ?lm 
loaded camera 74 is attached to the bottom of the solenoid 
section and to the angle unit 70, whereupon the entire 
instrument assembly is slipped into the instrument pro 
tective barrel 55, but not to a full extent. The connector 
lug 68 of the connector sub is then ?tted into the trans 
verse slot 69 of the angle unit 70 and this whole assembly 
then shifted fully into the protective barrel 55, the con 
nector sub 54 then being threadedly secured to the bot 
tom of the latter. 
The entire coring apparatus can now be fully assembled. 

The inner barrel 19 is lowered into the outer barrel 10 
and the safety joint connection 21 made between these 
parts so that the inner barrel is supported longitudinally 
by the outer barrel through the agency of the hearing as 
sembly or swivel 20. The entire instrument string is then 
inserted into the inner barrel once again, the male shoe 
probe 35 moving into the passage 34 of the female mule 
shoe 31 and the male shoe helix 37 mating with the 
female shoe helix 33, which Will result in the scribe line 
95 of the angle unit being aligned with the scribe line 94 
and reference knife 30 of the inner barrel shoe. The non 
magnetic drill collar 15 is then lowered over the survey 
instrument and attached to the adjacent section 14 of the 
outer barrel, the rubber stabilizing pins 61 contacting 
the inner wall of the non-magnetic drill collar to stabilize 
the instrument string, while assuring that the instrument 
mechanism B Will not rotate with the drill collar 15, be 
cause of the swivel connection 59 between the spindle 
58 and casing 60. Thus, assurance is had that the inner 
barrel 19 will not rotate with the outer barrel 10. 
As soon as the instrument is assembled, it begins tak 

ing pictures at the prescribed time interval because of the 
intermittent operation of the mechanism by the clock 
77. The core barrel mechanism is attached to the drill 
pipe P and is lowered in the bore hole until its bottom is 
reached, at which point coring can commence. The drill 
pipe is rotated to turn the outer barrel 10 and the drill 
bit 16 to cut away the annular portion of the formation 
and produce a core that will pass relatively upwardly into 
the inner barrel 19. As the core is forced through the 
knives 29, 30, longitudinal grooves are formed in its ex 
terior which will provide a reference mark M by the ref 
erence knife 30 on the exterior of the core, and which will 
also assist in insuring that the inner barrel 19 and the 
instruments B are maintained in a stationary condition. 
During the coring operation, pictures are taken at the 

prescribed intervals by the ?lming of the reference lug 73 
and the compass card 71 therebelow, but such pictures 
will ‘be blurred during the drilling operation because of 
vibration of the drill string and vibration of the drilling 
?uid caused by the pumps at the top of the bore hole 
pumping ?uid down the drill string P and through the 
apparatus for discharge from the drill bit 16 onto the 
bottom of the well bore. A clear picture will only be 
secured after rotation has ceased and the. pumps have 
either been disengaged or are idling so as to eliminate all 
vibrations in the drill string. When such cessation of drill 
ing and of the pumping of liquid into the drill string 
occurs, the time is noted at the top of the well bore, such 
time being synchronized with the instrument clock 77. 
The depth of the bit 16 at that time is also noted. Ac 
cordingly, the picture taken will be related to a section 
of the core C at that depth. The data recorded on the ?lm 
81 for a particular station stop includes the elapsed time 
as recorded on the surface ‘watch which is synchronized 
with the instrument clock 77. This determines the picture 
number. As was stated above, also recorded in the depth 
or footage of the core, which locates the station on the 
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core at the reference knife 30 when the clear picture was 
taken. 
The frequency of station stops during the coring opera 

tion is determined by the operator, based on experience 
in the formation. Stations may be taken as frequently as 
desired, limited only by the clock interval. As an example, 
the apparatus may be stopped to obtain a clear picture, 
as the core C is cut, at one to ?ve foot intervals. If the 
core apparatus is to be picked up and the core broken at 
any time, the apparatus is stopped and a station taken 
before the break is made. Following any interruption or 
breaking of the core, one foot is out before a clear picture 
at another station is taken. This provides orienting infor 
mation on both sides of a break and, therefore, allows 
continuous orientation of the ?nal core. 
Through use of the multiple shot or picture magnetic 

survey instrument B, in combination with the scribing of 
the reference mark M on the exterior of the core by the 
reference knife, a photographic record of the reference 
scribe direction at frequent time intervals is obtained 
throughout the coring operation. The magnetic survey in 
strument takes a clear picture when the mechanism is 
stopped of the direction that the reference knife 30 has 
cut a groove or mark M in the core at as many points or 
station stops as is desired which, as indicated above by 
way of example, can be every foot or every ?ve feet or, 
for that matter, every inch. Thus, regardless of fractures 
that might occur in the core, or other discontinuity, a 
record is made at a station on both sides of the fracture 
which allows directional orienting of the core below the 
fracture to be made, as well as orientation above the 
fracture or point of interruption. Such an arrangement is 
illustrated in FIG. 9 in which the numbers 1 through 8 
indicate the station stops at which pictures have been 
taken and in which the longitudinal line M indicates the 
groove cut by the reference knife 30 in the exterior of 
the core C. Despite the fact that a fracture has occurred 
at several stations, such as between stations 2 and 3, 3 and 
4, 6 and 7, and 7 and 8, the taking of a picture at each 
station provides a de?nite orientation of a de?nite mag 
netic bearing of the groove M at any desired interval along 
the length of the core. The discontinuity noted at station 5 
in FIG. 9 cannot be directionally oriented but the re 
mainder of the core, both above and below the discon 
tinuity, can be properly oriented at each station. 
Even where solid cores are obtained, orientation through 

use of applicants’ method or system can be made ac 
curately along the length of the core. Experience has 
shown that the drilling ?uid pumped downwardly through 
the annular space 24 between the inner and outer barrels 
19, 10 applies a torque on the inner barrel and this torque 
causes the scribing knives 29, 30 to spiral around the 
core, so as to produce a spiral reference line or groove 
M in the exterior of the core by the knife 30-, as shown 
in FIG. 10. By the taking of pictures with the survey 
instrument at suitable lengths along the core, the appro 
priate directional orientation of the mark M at each sta 
tion can be determined. 

Thus, it is apparent that the apparatus and orienting 
system described are capable of continuous orientation 
because the scribe line M is continuous along the core. 
The actual orientation of such scribe line with respect 
to magnetic or true north is achieved periodically at 
speci?c combinations of time and depth. The core can be 
continuously oriented by extrapolation working up or 
down the continuous scribe from the periodically oriented 
depth locations or stations. At each “station,” the time 
and depth is noted and the clear picture or photograph 
taken. The period between orienting stations can be varied, 
as desired. The minimum period depends upon the par 
ticular survey instrument assembly being used. By way 
of example, a minimum period can be obtained by using 
a camera which is actuated every 15 seconds. Other cam 
eras can be provided to give other minimum intervals of 
actuation of the mechanism, that is, energizing of the light 
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source 87 and advancing of the ?lm 81, of one minute, 
two minutes or four minutes. The time interval at which 
stations are taken is determined by the coring rate of 
penetration. 

In the apparatus illustrated, a comparatively standard 
oil ?eld core barrel without major change or modi?cation 
is used. Similarly, the magnetic photo survey instrument 
is available from manufacturers, which will actuate and 
advance the ?lm 81 and energize the light source 87 at 
desired intervals, to obtain a pictorial record of the mag 
netic bearing of the reference lug 73, which is de?nitely 
related to the reference knife 30. As a result the apparatus 
is comparatively simple and relatively inexpensive. 
We claim: 
1. In apparatus for orienting a core cut in a bore hole: 

an outer barrel; a core bit secured to the lower end of 
said outer barrel; an inner barrel in said outer barrel; a 
reference knife secured to said inner barrel to cut a refer 
ence mark in the core as it passes into said inner barrel; 
an angle device including a compass and reference means 
extending across said compass; means interconnecting said 
angle device and said inner barrel for placing said refer 
ence means in a predetermined angular position relative 
to said reference knife; said interconnecting means com 
prising a ?rst shoe secured to said inner barrel and having 
a tapered surface, a second shoe having a tapered sur 
face mating with said other tapered surface, elongate 
means secured to said second shoe and including an ad 
justable connection for enabling said angle unit to be 
turned relative to said reference knife; and a camera 
mechanism for photographing said reference means and 
compass at a plurality of predetermined time intervals 
during the coring operation to provide a record of the 
orientation of the reference mark in the core at selected 
points along the length of the core. 
~ 2. In apparatus for orienting a core cut in a bore hole: 
an outer barrel; a core bit secured to the lower end of 
said outer barrel; an inner barrel in said outer barrel; a 
reference knife secured to said inner barrel to cut a ref 
erence mark in the core as it passes into said inner barrel; 
an angle device including a compass and reference means 
extending across said compass; means interconnecting 
said angle device and said inner barrel ‘for placing said 
reference means in a predetermined angular position rela 
tive to said reference knife; said interconnecting means 
comprising a transverse slot in said angle device and a lug 
slidable in said transverse slot to prevent relative turn 
ing between said angle device and interconnecting means 
while permitting disconnection of said angle device from 
said interconnecting means; and a camera mechanism for 
photographing said reference means and compass at a 
plurality of predetermined depth intervals during the 
coring operation to provide a record of the orientation of 
the reference mark in the core at selected points along 
the length of the core. 

3. In apparatus for orienting a core cut in a bore hole: 
an outer barrel; a core bit secured to the lower end of 
said outer barrel; an inner barrel in said outer barrel; a 
reference knife secured to said inner barrel to cut a ref 
erence mark in the core as it passes into said inner bar 
rel; an angle device including a compass and reference 
means extending across said compass; means intercon 
necting said angle device and said inner barrel for placing 
said reference means in a predetermined angular position 
relative to said reference knife; said interconnecting means 
comprising a transverse slot in said angle device and a lug 
slidable in said transverse slot to prevent relative tum 
ing between said angle device and interconnecting means 
while permitting disconnection of said angle device from 
said interconnecting means; said interconnecting means 
further comprising a ?rst shoe secured to said inner bar 
rel and having a tapered surface, a second shoe having a 
tapered surface mating with said other tapered surface, 
elongate means secured to said second shoe and includ 
ing an adjustable connection for enabling said angle unit 
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to 'be turned relative to said reference knife; and a camera 
mechanism for photographing said reference means and 
compass at a plurality of predetermined depth intervals 
during the coring operation to provide a record of the 
orientation of the reference mark in the core at selected 
points along the length of the core. 

4. In apparatus for orienting a core cut in a bore hole: 
an outer barrel; a core bit secured to the lower end of 
said outer barrel; an inner barrel in said outer barrel; 
reference marking means secured to said inner barrel to 
place a reference mark on the core as it passes into said 
inner barrel; an angle device including a compass and 
reference means disposed across said compass; means in 
terconnecting said angle device and said inner barrel for 
placing said reference means at a predetermined angular 
position relative to said reference marking means; said 
interconnecting means comprising a ?rst shoe secured to 
said inner barrel and having a tapered surface, a second 
shoe having a tapered surface mating with said other ta 
pered surface, elongate means secured to said second shoe 
and including an adjustable connection for enabling said 
angle device to be turned relative to said reference mark 
ing means; and a camera mechanism for photographing 
said reference means and compass at a plurality of prede 
termined depth intervals during the coring operation to 
provide a record of the orientation of the reference mark 
on the core at selected .points along the length of the core. 

5. In apparatus for orienting a core cut in a bore hole: 
an outer barrel; a core bit secured to the lower end of 
said outer barrel; an inner barrel in said outer barrel; ref 
erence marking means secured to said inner barrel to 
place a reference mark on the core as it passes into said 
inner barrel; an angle device including a compass and 
reference means disposed across said compass; means 
interconnecting said angle device and said inner barre] 
for placing said reference means at a predetermined angu 
lar position relative to said reference marking means; said 
interconnecting means comprising a ?rst shoe secured to 
said inner barrel and having a tapered surface, a second 
shoe having a tapered surface mating with said other 
tapered surface, elongate means secured to said second 
shoe and including an adjustable connection for enabling 
said angle device to be turned relative to said reference 
marking means; said interconnecting means further com 
prising a transverse slot in said angle device and a lug 
slidable in said transverse slot to prevent relative turning 
between said angle device and interconnecting meansv 
while permitting disconnection of said angle device from 
said interconnecting means; and a camera mechanism 
for photographing said reference means and compass at 
a plurality of predetermined depth intervals during the 
coring operation to provide a record of the orientation 
of the reference mark on the core at selected points along 
the length of the core. 

6. In apparatus for orienting a core cut in a bore hole: 
an outer barrel; a core bit secured to the lower end of said 
outer barrel; an inner barrel in said outer barrel; a ref 
erence knife secured to said inner barrel to cut a reference 
mark in the core as it passes into said inner barrel; an 
angle device including a compass and reference means 
extending across said compass; means interconnecting 
said angle device and said inner barrel for placing said 
reference means in a predetermined angular position rela 
tive to said reference knife, said means including an ad 
justable connection ‘for enabling said angle device to be 
turned relative to said reference knife; and a camera 
mechanism for photographing said reference means and 
compass at a plurality of predetermined time intervals 
during the coring operation, while said camera mecha 
nism remains in the apparatus, to provide a record of 
the orientation of the reference mark in the core at se 
lected points along the length of the core. 

7. In apparatus for orienting a core cut in a bore hole: 
an outer barrel; a core bit secured to the lower end of 
said outer barrel; an inner barrel in said outer barrel; a 
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10 
reference knife secured to said inner barrel to cut a refer 
ence mark in the core as it passes into said inner barrel; 
scribe knives secured to said inner barrel to cut scribe 
marks in the core as it passes into said inner barrel; said 
scribe knives being spaced arcuately from ‘said reference 
knife to a substantially different degree than from each 
other; an angle device including a magnetic compass and 
reference means disposed across said compass; means in 
terconnecting said angle device and said inner barrel for 
placing said reference means in a predetermined angu 
lar position relative to said reference knife, ‘said means 
including an adjustable connection for enabling said angle 
device to be turned relative to said reference knife; and a 
camera mechanism for photographing said reference 
means and, compass at a plurality of predetermined depth 
intervals during the coring operation to provide a record 
of the orientation of the reference mark in 'the core at 
selected points along the length of the core. 

8. In apparatus for orienting a core cut in a bore hole: 
an outer barrel; a core bit secured to the lower end of said 
outer barrel; an inner barrel in said outer barrel; ref 
erence marking means secured to said inner barrel to 
place a reference mark on the core as it passes into said 
inner barrel; an angle device including a compass and 
reference means disposed across said compass; means in 
terconnecting said angle device and said inner barrel for 
placing said reference means at a predetermined angular 
position relative to said reference means; said intercon 
necting means including an adjustable connection for en 
abling said angle device to be turned relative to said ref 
erence marking means; and a camera mechanism for 
photographing said reference means and compass at a 
plurality of predetermined depth intervals during the cor 
ing operation, while said camera mechanism remains in 
the apparatus, to provide a record of the orientation of 
the reference mark on the core at selected points along the 
length of the core. 

9. In apparatus for orienting a core cut in a bore hole: 
an outer barrel; a core bit secured to the lower end of said 
outer barrel; an inner barrel in said outer barrel; ref 
erence marking means secured to said inner barrel to 
place a reference mark on the core as it passes into said 
inner barrel; an angle device including a compass and 
reference means disposed across said compass; means in 
terconnecting said angle device and said inner barrel for 
placing said reference means at a predetermined angular 
position relative to said reference marking means, said in 
terconnecting means including an adjustable connection 
for enabling said angle device to be turned relative to said 
reference marking means; and a mechanism for record 
ing said reference means and compass at a plurality of 
predetermined depth intervals during the coring opera 
tion to provide a record of the orientation of the refer 
ence mark on the core at selected points along the length 
of the core. 

10. In apparatus for orienting a core cut in a bore 
hole: an outer barrel; a core bit secured to the lower end 
of said outer barrel; an inner barrel in said outer barrel; 
reference marking means secured to said inner barrel to 
place a reference mark on the core as it passes into said 
inner barrel; an angle device including a compass and 
reference means disposed across said compass; means in 
terconnecting said angle device and said inner barrel for 
placing said reference means at a predetermined angular 
position relative to said reference marking means, said 
interconnecting means including an adjustable connection 
for enabling said angle device to be turned relative to said 
reference marking means; and a camera mechanism em 
bodying intermittent ?lm feeding means and adapted to 
photograph intermittently said reference means and com 
pass at a plurality of predetermined depth intervals during 
the coring operation to provide a record of the orientation 
of the reference mark on the core at selected points along 
the length of the core. 

(References on following page) 
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