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Claims. 

This invention relates to oil well surveying ap 
paratus and particularly pertains to a method 
and means of measuring the Orientation of well 
tools and is a division of our co-pending appli 
cation entitled Method and means to orient tools 
in a well, Serial Number 16,460, filed April 15, 
1935 now Patent No. 2,144,061 granted Jan. 17, 
1939. 
In the operation and drilling of oil wells and 

the like, it is often desirable to ascertain the exact 
position and Orientation of a tool at the lower end 
of a drill string within a well. This is particu 
larly desirable when whipstock drilling is re 
quired, since under this condition it is necessary 
to ascertain the direction of the whipstock with 
in the hole. Warious methods have been em 
ployed in an effort to maintain the Whipstock in 
a given position as a drill string with a whipstock 
thereon is run into thehole and by conditions which 
may arise during the lowering of the whipstock 
as brought about by movement and rotation of 
the drill stem and by conditions within the Well 
with which the driller is not familiar. These 
methods for the most part are uncertain. In 
Some instances gyroscopic apparatus has been 
used to obtain the orientation of the drill stem 
and the tool carried thereby, but these are exer. 
pensive and are of delicate construction. It is 
the principal object of the present invention, 
therefore, to provide means adapted to be used 
in connection with oil well drilling tools and by 
which a positive and definite reading may be 
readily obtained to indicate the exact angular 
relation relative to the direction of dip of the 
whipstock at the bottom of the well without re 
quiring any particular care or manipulation be 
had in the lowering of the tool to maintain it in 
any desired set position. 
The present invention contemplates the pro 

vision of a catcher disposed within and adjacent 
the lower end of a drill string and into which a 
recording instrument may be lowered from above 
ground to assume a predetermined set position 
with relation to the Whipstock carried by the drill 
string and to prepare an accurate record of the 
angular relation of the whipstock relative to the 
central vertical plane of the drilled hole. 
The invention is illustrated by Way of example 

in the accompanying dra Wings, in which: 
Figure 1 is a View in section and elevation show 

ing an instrument embodying the present inven 
tion. 

Fig. 2 is a view in Section and elevation show 
ing the details of construction Of an instrument 
embodying the present invention, 

' 

(C. 255-1) 
Fig. 3 is an enlarged view in vertical section 

showing the photographic recording portion of 
the form of invention shown in Fig. 2. 

Fig. 4 is an enlarged view in transverse section 
through the film holder of the instrument as seen 
On the line 4-4 of Fig. 3, and in the direction 
indicated by the arrows. 

Fig. 5 is a View in transverse section through 
the instrument as seen on the line 5-5 of Fig. 
3 and aS disclosing the bubble plate forming a 
part of the device and in the direction indicated 
by the arrows. 

Fig. 6 is a view in transverse section through 
the device as seen on the line 6-6 of Fig. 2 and 
disclosing the orienting pins and their resilient 
retainerS. 

Fig. 7 is a view in transverse section on line 
7-7 of Fig. 2, showing the orienting pins in a 
random engagement with the spiral groove of the 
orienting mandrel. 

Fig. 8 is a diagrammatic view showing a form 
of Wiring for the illuminating means of the appa 
ratus and indicates the manner by which the 
electric circuit is completed when the instrument 
reaches its seated position. 

Referring more particularly to the drawings, 
?o indicates a drill string at the lower end of 
which a Whipstock is carried. It is to be under 
stood that the Whipstock has been affixed to the 
lower end of the drill string in a known set an 
gular position relative thereto, mounted Within 
a lower section of the drill string is a sleeve 
which has a relatively long tubular portion 2 
terminating at its lower end in an end wall 3 
and at its upper end in an inverted frusto-con 
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ical mouth 4. A flange 5 is formed around the 
upper enlarged edge of the member 4 and rests 
upon the upper end face of the lower drill string 
Section, Where, it is held by the coupling collar 
6, provided to Secure adjacent sections of drill 

pipe together. Lugs are mounted on the drill 
string at the lower end of the member and 
thus the device is held in properly centered po 
sition. Holes 4' in the mouth f4 and holes 3 
in the end Wall 3 permitting a flow of circula 
tion fluid through the drill string. Formed along 
the Wall of the tubular member 2 and extending 
longitudinally is a plate 8 carrying a plurality of 
yieldable pins 9, these pins are here shown as 
being three in number and are spaced equi-dis 
tant to each other longitudinally of the plate. 
By referring to Fig. 2 of the drawings it Will be 
Seen that the pins are disposed radially of the 
tube 2 and that they have an enlarged portion 
20 which limits the amount of projection of the 
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2 
pins into the central opening 2 of the tubular 
member 2. A spring 22 is provided to hold the 
pins 9 yieldably in their innermost positions for 
a purpose to be hereinafter described. In order 
that the circulation of drilling fluid Will not be 
retarded the tubular member 2 as Well as the 
mouth portion 4 and the end Wall 3 are pro 
vided with suitable perforations 2', 4' and 3', 
respectively, to allow the flow of fluid. The 
sleeve 2 when lowered into a well with a drill 
string forms a suitable catcher for a recording 
instrument 23 shown in position in Fig. and 
shown in part in the enlarged section of Fig. 2. 
This device includes an Orienting mandrel 24 and 
a recording structure 25 carried above the orient 
ing mandrel and attached thereto. The mandrel 
24 is formed with a lower pointed end 26 which 
may easily find its way into the tapered end of 
the mouth portion 4 of the sleeve 2. Formed 
longitudinally of the mandrel is a helical groove 
27 of relatively wide pitch so that it describes a 
relatively small number of convolutions on the 
face of the mandrel. The upper end of the heli 
cal groove terminates in a longitudinally ex 
tending groove portion 28 in the bottom wall of . 
which a metal contact key 29 is mounted. This 
key has a longitudinal extending raised face 30 
which is, however, below the surface of the cir 
cumferential face of the mandrel. The key 29 is 
insulated from the mandrel by insulating means 
3 and 32 so that the electrical connections can 
be made by direct contact between pins 9 and 
the key 29. It will be understood that the ter 
minal of the light bulb 33 is in contact through 
a contact spring member 34 with the battery 35 
and is grounded on the instrument so that the 
battery circuit will be completed through the 
metal parts of the device when the yieldable pins 
9 are in contact with the member 29. An ex 

tension of the contact key 29 is indicated at 36. 
This projects upwardly and is fastened to an 
electrical conductor 37 which leads through the 
bottom of the instrument case 38 and makes con 
tact with one terminal of the electric battery 35. 
The other terminal of the battery connects with 
the light bulb 33. The bottom of the instrument 
case is closed by a plug. 39 carried by the upper 
end of the mandrel 24. Plug 39 has an external 
seat 40 and is mounted within the case 39 and 
has a reduced threaded portion 4 which receives 
the tubular inner sleeve 42. This sleeve tele 
scopes within the tubular case 38 and is closed 
at its upper end by a threaded plug 43. Disposed 
beneath the battery 35 and interposed betWeen 

s 

it and the upper end of the plug 39 is an insu 
lating disc 44. A removable insulating sleeve 45 
rests upon this disc and is formed With a central 
bore to receive the battery 35. The sleeve is cut 
aWay at one side near its top, as indicated at 46, 
to provide clearance for the contact spring 34, the 
upper end of which is secured by a screw 48 to an 
insulating plug 49, the lower end being in contact 
With the upper terminal 50 of the battery 35. 
The plug 49 rests upon the upper end of the sleeve 
45 and is threaded into a liner 5 which supports 
an aperture disc 52 at its upper end and holds 
this disc against the lower face of a sleeve 53 as 
shown in Fig. 3 formed within the sleeve 42. 
Disposed between the disc 52 and the plug 49 is 
an insulating tube 54 which is formed with a 
central opening 55 therethrough and within 
which the light bulb 33 is mounted. A suitable 
Socket 56 is carried by the plug 49 and receives 
the light bulb 33. Light from this bulb is pro 
jected through an aperture 57 formed centrally 

2,154,162 
of the aperture disc 52. This light beam passes 
upwardly to encounter a bubble cell 58. This is 
formed with a cylindrical wall 59, a lower wall 60 
of transparent material, such as glass, and an 
upper wall 6 of the same material. The lower 
glass disc 60 rests upon the upper face of the 
internal sleeve 53 within the sleeve 42. Mounted 
above the bubble cell 58 and holding the same 
in place is a threaded sleeve 62, the lower end of 
which rests against the upper face of the member 
6. This sleeve is threaded into the main tubul 
lar sleeve 42 above which the plug 43 is positioned. 
The threaded sleeve 62 receives a tubular film 
holder 63 which is adapted to carry in its lower 
end a photographic film or plate 6 and holds 
the Same in position to make a photographic im 
age of bubble 65 shown in Fig. 5 of the drawings, 
formed by the liquid contained within the bubble 
cell 58. The position of the bubble 65 serves to 
indicate the inclination of the instrument. The 
photographic member 64 is fixed within the 
member 63 in a definite position with relation 
to a longitudinal keyway 66 extending lengthwise 
of the member 63 and adapted to receive a Screw 
or pin 67 by which the photographic sleeve and 
film will be held in known orientation to the 
Outer shell 38 and mandrel 24 of the orienting 
instrument 23 by reason of the groove 66 and 
the pin 67. The upper end of shell 38 is closed 
by a removable cover 68 carrying a rope socket 
or bail 69 receiving a suitable suspending line 70. 
In operation of the present invention the drill 

string fo is lowered into the well with a Whip 
stock at its lower end. The whipstock 7 is 
mounted upon the lower end of the drill string 
O by means of a shear pin or pins 2 and may 

be sheared off within the well bore by the ma 
nipulation of the drill string. The Whipstock 
has a definite known position of orientation With 
relation to the drill string. The sleeve is set 
within the drill string above the Whipstock and 
relatively close thereto so that pins 9 have a 
definite position of Orientation with relation to 
the drill string and thus also with relation to the 
tool. Attention is particularly called to the fact 
that the present invention is not intended to 
obtain a true meridian orientation of the tool 
but to obtain a record showing the difference in 
the relation existing betWeen the plane of de 
flection of the hole and the position of the tool 
therein. Before inserting the instrument into 
the Well bore the surveying instrument is pre 
pared with a photographic plate or film 64 in a 
fixed position within the film holder 63 and the 
film holder in turn in a fixed position of Orien 
tation. With the instrument by reason of the pin 
67. With longitudinal groove 65 formed in the film 
holder 63. The instrument is then lowered into 
the Well on a cable or line 70. When the device 
reaches the sleeve f the point 26 of the mandrel 
24 Will be centered in the mouth 4 O, the sleeve 
and Will then be passed down Wardly through the 
portion 2 of the member f. It will be recog 
nized that since the entire instrument has been 
lowered freely into the drill string fit Will not 
have any particular position of Orientation but 
will merely force its Way downwardly and Will 
force the pins 9 outwardly to permit the man 
drel to be lowered. Due to the fact that the 
helical groove 2 occurs around the outer Surface 
of the mandrel 24 it will be evident that at some 
point in the lowering of the Inandrel this groove 
will encounter one of the pins 9 and the pin. 
Will project therein as urged by spring 22. As 
shown in Figs. 2 and 7 of the drawings, this 
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4. 
means Within the instrument to produce a rec 
ord indicating the direction of the declination of 
the drill String and means acting automatically 
to produce said record when the instrument is 
Seated Within the sleeve, 

2. A well surveying apparatus comprising a 
sleeve fixed within a drill string and having an 
opened upper end, a well surveying instrument 
adapted to be lowered within the drill string, 
Said instrument being fitted at its lower end 
with a mandrel which will seat within the sleeve, 
cooperating means between the mandrel and 
the sleeve for placing the mandrel in a posi 
tion of known orientation. With relation to the 
sleeve, means within the instrument to produce 
a record indicating the direction of the declina 
tion of the drill String and the degree of the 
same, and means acting automatically to pro 
duce said record when seated within said sleeve. 

3. A well Surveying device comprising a sleeve 
adapted to be mounted within a drill string 
which is lowered into the drill string, said instru 
ment comprising a mandrel at its lower end 
which is lowered to a fixed seated position both 
longitudinally and circumferentially within said 
sleeve, means for rotating the mandrel to a def 
inite position of orientation with relation to the 
Sleeve, and means for producing a record with 
in the instrument indicating the position of ori 
entation of the instrument, and means for pro 
ducing said record When the mandrel has reached 
its fixed position with relation to the sleeve. 

4. In an oil Well surveying instrument means 
for positioning the instrument in a known posi 
tion longitudinally and circumferentially of a 
drill string when the instrument is lowered there 
into, a bubble cell carried in the instrument and 
adapted to be responsive to declination of the 
instrument, a source of light on One side of said 
bubble cell, a photographic element upon the 
opposite side of said bubble cell and adapted to 
produce a photograph of the bubble cell image 
when a light is projected through the cell from 
the source of light, and means for causing said 
Source of light to be illuminated when the in 
strument reaches its fixed position. 

5. An orientation device for oil wells and the 
like, comprising a sleeve disposed. Within a drill 
string extending into an oil well, an instrument 
adapted to be lowered freely into the drill string 
and formed at its lower end with a mandrel to 
project into and come to rest Within the sleeve, 

5 5 

means automatically engaging the mandrel and 
rotating it with relation to the drill String and 
sleeve so that it will come to rest in a given 
Set and rotated position both longitudinally and 

2,154,162 
circumferentially With relation to the sleeve, a 
recording device carried by the mandrel and 
comprising a bubble cell, a source of light on one 
Side thereof, a photographic plate on the oppo 
site side thereof, means fixing the photographic 
plate in a known position of orientation with re 
lation to the instrument, and means cooperat 
ing with said mandrel rotating and engaging 
means whereby the Source of light will be ren 
dered effective when the mandrel of the instru 
ment has come to rest at its seated position with 
in the sleeve of the drill string. 

6. An oil well surveying instrument comprising 
a. Shell, a mandrel at the lower end thereof 
adapted to be received by a catcher positioned 
Within a drill string, cooperating means between 
the mandrel and the drill string for rotating the 
mandrel to a definite set position as it is low 
ered into the drill string, a bubble cell within 
the shell, a removable sleeve thereabove, said 
sleeve carrying a photographic plate, means for 
holding the sleeve and its plate in a fixed seated 
position of orientation within the shell, a light 
bulb disposed upon the opposite side of the bub 
ble shell from the photographic plate, an aper 
ture disc interposed between the light bulb and 
the bubble plate whereby a beam of light from 
the bulb will be projected through the bubble 
cell to the photographic plate, a source of elec 
tric energy within the shell and included in the 
light bulb circuit, and means included in said 
electric circuit and the mandrel rotating means 
for completing the same when the mandrel has 
been lowered and rotated within the sleeve in 
its seated position. 

7. A well surveying device adapted to be low 
ered into a drill string carrying a tool in a known 
and fixed position of orientation with relation 
to each other and the well bore, an instrument 
catcher within the drill string adjacent its lower 
end, a recording instrument adapted to be low 
ered through the drill string to a seated position 
Within the catcher, cooperating means between 
the catcher and the instrument to rotate the in 
Strument to a fixed seated position of orientation 
With relation to the catcher, a recording element 
Within the instrument held in fixed relation to 
the instrument, means within the instrument 
respOnsive to declination of the instrument and 
means acting When the instrument has reached 
itS. Seated position within the catcher to produce 
a record of the declination upon the recording 
element. 

JOHN C. HEWITT, Jr., 
V. EDWARD KUSTER. 
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