m.L

D 5

i

—-—

oo |

By £t

= 5 .

M |

= .
.m 3

2 3 N

3

By

- A, F. L. BELL.

CLINOMETER FOR WELL BORES.
APPLICATION FILED JAX, 15, 1808.

WIT'NE'S SE'S.




A. F. L. BELL.
CLINOMETER FOR WELL BORES.

APPLICATION FILED JAN. 15, 1808,

.

.

| P

s ._ . . . _ , .

S & Ly . 9 3 S 3 M ]

L I | _ 2 rﬂ?firj#w;:rffwﬂ?uuuﬂa

~3 Y = ——-§ Yz N Y
/L LL L LLLILLLL 2L Ll e bl N plasicigs | o

M. 3 = = — — — — Imﬂll“”/ﬁ/’ﬁ\ws IM% =) R ﬂw -

= 2 uﬂ ] H¢ \HM _ ok k /m

L....w...ln..,w - | ..,‘\\A\!\f\n@»m@“\\\\\\\ f\\\\\\\\\\\\\% \A%\_m__ _- | r_\\\\__\\\“\ | . /////‘////f§mmﬂﬂﬁirﬁﬁi W._ /M. /m/

& _ _ 8

4\
W
b

7

WITNESSES.




| AI FI LI BELLI
CLINOMETER FOR WELL BORES.

| APPLICATION FILED JAN, 15, 1808, | .
Patented May 31, 1910.
3 SHBETS-SHEET 3.

059,912.

I i = /1
T ] | | £5 = LY. T T
._ : //I' . .f\\l\l\\rll L 16 “___- | . == 1 ;{:
Y Tl — - - Ay '
- | 75 | 1
o t | “ - :
17 2.
\l /77 1|‘
T - F———
41 A | = L .
= 8i| =
il j‘%.t =
7 i =
. l\ 1l A 1 I -
. e
) s 0 1
I
J
23
i‘_,
INVENTOR.

Mk F L etl
by e % SRt

WITNESSES. , ,
DU e ey Aors cer

C:[}g;""’—“




10

19

20

30

39

UNITED STATES PATENT OFFICE.

 ARTHUR F. L. BELL, OF SAN FRANCISCO, CALIFORNIA.

CLINOMETER FOR WELL-BORES.

959,912,

| Specification of Letters Patent. ~ Patented May 31, 1910.
Application filed January 15, 1908. Serial No. 410,897.

1o all whom 1t may concern:
Be 1t known that I, Artiror F. L. Brri,

a citizen of the United States, residing at

the city and county of San ¥rancisco and
State of California, have invented certain
new and useful Improvements mn Clinom-
eters for Well-Bores, of which the following
1s a specification. ' ’

My invention relates to a clinometer to
be used for the purpose of determining
whether wells drilled or being drilled are

vertical or have gone crooked. This latter

often occurs when drilling through a strati-

fied formation of unequal hardness, espe-

cially when it dips at a steep angle.

The simplest method of determining

whether a well is going crooked is, if shal-

low, to drop a light down the well or reflect
with a looking glass the rays of the sun.
This 1s feasible only in very shallow and
dry wells. For deep wells, which while
drilling are nearly always full of water,
there are no practical means known to me ot

determining when they are crooked, except

from the sluggish action of the tools, or, 1n
some cases, where they get so bad that the
drilling stem will become bent in the hole,
or, where casing is being inserted in the hole,

‘the bending of the casing in its endeavor to

follow the crooked hole will break 1t at the
joints. C |

Often a hole will gradually become so
crooked that the driller can notice 1t by the
action of the tools. If a hole 1s straight
when drilling, _ .
upward and downward without showing
any appavent slacking of the line; but 1f

~ the hole is crooked and the tools are rubbing
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on one side enough to prevent them from
exercising their full weight in pulling down

the drilling line, a slacking of the line be-
-comes apparent on the downstroke; and if

the hole 1s very crooked, the line will slacken
so much as to cause a whipping of the line
on the return stroke. In their endeavor to
determine whether a hole is going straight
or not, drillers will often resort to dropping
the tool and drilling line at a rapid speed,
then suddenly checking them and watching
to see if the momentum of the tool on being
checked will not tighten the line so that- 1t
will show an appreciable springing upward
and downward in front of the operator. If
the line does spring up and down to the
proper degree, according to whether 1t 1s a

~ manila cable or a steel line, the driller con-

the drilling-line will work |

| cludes that his well 1s straight.

1f the Line
remains dead, showing no spring, he con-

cludes that there is something the matter -

with the hole. Another method of deter-
mining whether a hole 1s going crooked 1s
that the drilling bit, if the hole 1s going
crooked, does not turn properly in the hole,

and will show an unsual undercutting on one
side of the bit. The driller 1s constantly

looking for this indication, and, 1f found,

always concludes that the hole 1s going
crooked. At other times a hole may not go
so crooked as to show an appreciable differ-
ence in the drilling, but be enough to cause an
unusual wear on the cable at the point where
the hole commences to go crooked; and 1t
there is casing in the well it will sometimes
wear through the casing with the result
that there i1s danger of ruining the hole or
requiring the removal of the casing. -
After a well has gone crooked, 1t 1s cus-
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tomary for the driller to fill up the hole with

some very hard or tough material, to some
supposed point where the crook had taken
place, this point being absolutely a matter
of supposition, as is too often proven by
actual practice. The operator then com-

- mences to drill his well over again from the
point to which he has filled 1t up, and if he

has been correct in his supposition he often
overcomes his difficulty and proceeds with
the well successfully ; but, it too often occurs
that the driller, in his desire not to lose time,
does not fill up his well far encugh to get

above the crook, and he re-drills his well

only to find, after days, and possibly months
of tedious work and loss of time and money,
that the well 1s still crooked. He, there-
fore, re-fills the well to a point still higher
than he did before, and 1t 1s again a matter
of guesswork as to whether he has come far
enough. I have known where a well has

been filled three times before it was filled to

| a point above the original crook.

To overcome these difficulties is the object
of my invention, and to this end, my inven-

tion consists in the novel recording clinom-

eter apparatus which I shall now fully de-
scribe, by reference to the accompanying
drawings 1n which— o
Figure 1 is a general view, showing the
device in a well-bore. Fig. 2 1s an enlarged
section of the well-bore at the point of de-
viation, showing the clinometer centering-
connection in elevation. Fig. 3 1s an en-
larged section showing the lower part of the
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2 1s fixed a clock,
- the clock arbor

- the bell-crank 16 and

treme position, the

0
{-} . i

said centering-connection. Fig. 4 is a cross
section on line »—az of Fig. 8. Fig. 5 1s a
vertical section and elevation of the clinom-
oter instrument proper. Fig. 6 is a section
on line y—y of Fig. 5. Fig. 7 is a plan of
the recording plate of the clinometer. g,
8 1s a plan, Iooking down on plane z—2,
Mg, 5. +
%efelr:ring5 first, to Fig. 5, 1 is an exterior
shell, in which, for the sake of greater pro-
tection and accuracy, the clinometer proper
1s hermetically sealed. Within this shell is
removably fitted the skeleton frame 2 which
carries the operative parts of the clinometer.
In the frame 2 is pivoted, in a vertical ax1s,
on suitable bearings 8 above and below, a
freely swinging bracket 4, which by the arm
o or other means is so counterweighted as to

automatically swing around to adjust itself

to any inclination of the shell in the well-
bore, so that the pendulum, carried by it,
may swing freely in one direction, to present
1ts readings on the recoraing plate always
1n one direction, say from the outer edge of
the plate toward the center. From this
bracket 4 is hung, shightly off center, the
pendulum 6 which is free to SWIng in one
direction only, being limited in the other di.
rection by a stop 7. The pendulum thus
hung in the swinging bracket remains ver-
tical under any deviation that the well-bore
may take. In the upper part of the frame
represented by 8. Upon
1s carried a plate 9 which is
caused to revolve by the clock mechanism,
plate forms a seat for any suitable

recording plate, dial or chart. One
form, is a glass plate 10, Figs.
6 and 7, the surface of which is permanently
properly marked, and then smoked for each
operation, so that a needle 11 may simply
wipe off the soot with a minimum of frie-
tion and leave a distinet line upon the gradu-
ations of the recordin plate. - The needle
11 1s operated by suitable connections from
the pendulum. Those here shown are the
crank arm 12 of the pendulum head, the
link 13 from said crank arm, the compound
lever 14 to which the link is connected, the
link 15 connected with said compound lever,
the bail-like arm 17
which carries the needle 11, Figs. 5 and 6.

It may be here noted that in Fig. 5 the
pendulum is drawn in full lines in one ex.
clinometer being verti-
cal; while, for simplicity of ‘the drawing,
the recording levers, cranks and needle are
shown in their central positions.

In marking off the recording plate 10, 1
divide it, as shown in Fig. 7, mto thirty
radial lines each of which will represent the
mmovement made in one minute by the plate;
and, for further convenience I can subdivide
the minute into multiples of ten, so as to be

able to read the time of movement of the

entrance on 2
sheet in the hands of the operator. As the

289,212

plate In fractions of & minute. In addition

to the radial lines, T inseribe on the plate a
series of equally spaced circles, the spaces
between each circle representing the move-
ment which will be covered by the needle
11 for each degree of angularity of the cli-
nometer from the vertical. For convenience
in reading I have assumed a total movement
of twenty degrees for the clinometer with
twenty cireles on the recording plate.

The clinometer instrument proper 1s here
shown as secured by a sub 18, Ii1g. 3, to the
lower end of the drilling stem or sinker bar
19, around each end of which is fitted s
bhushing 20, Fig. 2, which fills the well-bore,
thus providing a simple, practical and ef-
rective connection for centering the clj-
nometer in said bore and holding it in the
axis thereef at all times. The fit of the
bushings 20 in the well-bore may be ren-
dered accurate by means of springs 21 seat-
ed 1n their sides, Figs. 2, 3 and 4, which also
by their frictional contact with the sides
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of the well bore, prevent the clinometer

from revolving in the bore. The drilling
cable 22 is secured to the top of the drilling
stem or sinker bar 19, Fig. 2. |

Any suitable means or measuring device
may be employed to determine the location

-or depth of the clinometer instrument in the

well-bore. One such means is that which
I here show, and which consists, as seen in
Fig. 1, of measuring off the cable 22 in spect-
fied distances, which may be indicated in
any sultable way, as, for example, by wind-
ing on it a piece of twine or string, these
measured distances being indicated at 93.

In practice, these marks will be fifty feet

apart, measurement commencing with the
clinometer instrument. In Fig. 1, 24 indi-
cates, generally, the surface structure and
mechanism of a well - drilling plant.
Kig. 5, 25 is an adjustable balance welght
tor the pendulum. o

To operate my invention, I proceed as fol-
lows:—Having first spaced the suspending
cable 22 to the desired measurements, as
indicated at 23, and having attached to the
drilling stem or sinker bar 19, the proper
sized bushings 20, to keep the clinometer
central to the axis of the well at all
times and prevent it from turning in
the well - bore, I attach the clinometer
by a suitable sub 18 to the lower end of the
stem or sinker-bar.
taching the clinometer, I start the clock 8
in the instrument, by any suitable means,
at an exact time noted en a stop-watch in
the hands of the operator. The clock and
the watch, starting at the same instant, thus
indicate the same space of time. I then
proceed to lower the clinometer in the well

Just before thus at-
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26, and as it enters I record the time of

previously prepared charted
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first measuring string 23 on the cable passes
a given point on the surface, I again regis-
ter the time from the stop-watch on a
charted line which represents the depth at
which the clinometer is at the first string

reading; and I repeat this recording

- of time as each string record on the

10

cable passes said given point, until
the bottom of the well is reached. At that
time, 1f the half hour, which may be

- assumed to be required to revolve the re-
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1 see the needle

cording plate 10, has not expired, I can let
the chinometer stand until it has expired, or
I can draw it back to the surface, the records
on the plate not being counted after the
moment 1t reached the bottom. As soon
as the clinometer is landed at the surface,
I disconnect it, remove the recording plate
and examine it to see whether the needle
pomt has remained on a given circle, which

‘would represent zero or an absolutely ver-
- tical position of the clinometer.

If 4he
needle point has remained on that line for
the complete circle of the plate 10, I know
that the well is absolutely straight; but if
point has been scratching
across the face of the plate as the latter re-

volved, 1t will represent a crooked line cross-

ing the subdivisions of time on said plate.
One familiar with the instrument.can thus
tell exactly the angle at which the clinometer
stocd at each space of timme shown by the
recording plate, and by referring to the

- charted sheet in his hands, he can readily
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determine at what depth in the well each
one of these deviations from the vertical
occurred, and this reading can be trans-

ferred to a sheet of paper to show the exact

deviation from the vertical for the entire
depth of the well.

If it be found, by looking at the resultant

- records, that the well has a marked devia-
~tion from the vertical at any given point,
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and 1t 1s desired that this

point should be
more accurately determined than it is when
the depth of the well—which might be
4000 feet or more—had been measured over
a space of only thirty minutes or less, the
operation can be repeated by substituting a
new smoked recording plate in the clinom-
eter, rewinding the clock and starting it
again at a given time. Assuming that the
deviation in the well was shown to be about
1000 feet 1n the first record, the clinometer

could be dropped to 950 feet, and, from there

on, by accurate measurement, could be
lowered one foot, say every four or five
seconds, exact record of the time being kept,
as above explained, and the entire space of
thirty minutes could be consumed on a few
feet of the hole. As soon as the location of

_the deviation had been known to be passed

by the clinometer, the instrument could be
brought to the surface without allowing it
to go again to the bottom of the well, and

the recording plate then removed. On ac-

count of the measurements being taken over
a much longer space of time, the plate would
show more accurately the exact location of
the deviation; in fact, if it were desired, it

a
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could be done so accurately as to indicate

within a small fraction of a foot. It would
also be desirable to transfer the readings
to the separate sheet which contained the

first record taken. In this way, the operator

would know exactly where the well had
gone crooked and could make his arrange-

75

ments to straighten the hole from that point

down, without having to waste valuable
time trying to ascertain the exact point at
which the well had gone crooked.

The advantage of fitting the operative

parts of the clinometer in a frame which is

itself removably fitted within an outer shell,
in addition to the accuracy resulting from
thus hermetically sealing them up, 1s that
in transportation, the inner frame with all

its relatively  delicate mechanism, can be

removed and carried by the owner as per-
sonal baggage or in some other way insur-

‘1ng 1ts safety, while the outer shell and other

parts of the apparatus can be otherwise
shipped to their destination, as they will
stand rough handhing.

Having thus described my invention, what
I claim as new and ‘desire to secure by Let-
ters Patent 1s— |

1. An apparatus for testing the deviation
of well-bores from a vertical, comprising a
ciinometer instrument having means for
recording a continuous diagram of its read-
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ings, means for suspending it in the well-
bore, and means for determining its location

therein.

2. An apparatus for testing the deviation
of well-bores from a vertical, comprising a
clinometer instrument having means for
recording a continuous diagram of the times

measuring the depth of the instrument

therein.
3. An apparatus for testing the deviation
of well-bores from a vertical, comprisin% a
or

clinometer instrument having means

recording a continuous diagram of the times
of its readings, and a suspending device for
salid instrument measured off into distances.

4, An apparatus for testing the deviation
of well-bores from a vertical, comprising a

clinometer instrument having means for

recording 1ts readings; a connection there-
with for frictionally contacting with the
wall of the well bore to prevent the instru-
ment from revolving therein; and means for
suspending sald instrument in the well-bore.

5. An apparatus for testing the deviation
of well-bores from a vertical, comprising a
clinometer 1nstrument having means for re-

| cording 1its readings, means for suspending

105

‘of its readings, means for suspending said
instrument in the well-bore, and means for
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it in the weli-bore, and flexible means for !

centering it therein, and preventing it from
revolving. '

6. An apparatus for testing the deviation
of well-bores from a vertical, comprising a
clinometer instrument having means for re-
cording its readings, a bushing in connec-
tion therewith to fill the well-bore and hold
sald instrument central therein a friction
device on said bushing to prevent it from
axlally turning and to keep the instrument
from revolving in said bore, and means for
suspending said instrument in said bore.

(. A clinometer for well-bores comprising
a irame, a freely swinging bracket pivoted
therem, a pendulum hung in said bracket, a
clock 1 said frame, a recording surface
driven by
and angles of deviation, a marker operating
In continuous contact on said surface, and

connections irom the pendulum to operate
the marker. ~

the clock, graduated as to time |

959,512 -

8. An apparatus for testing the devia-
tion of well-bores from a vertical, compris-
ing a clinometer device embracing a pendu-
lum, a constantly moving recording sur-
face graduated as to times and angles of
deviation, a marker in continuous contact
with sald surface, and connections from the
pendulum to operate the marker, means for
centering said clinometer device in the well-
pore, means for preventing said clinometer
device from revolving in the well-bore,
means ror suspending 1t in said bore, and
means for measuring the suspending mears
to determine the location of the clinometer
device in the well-bore. |

in testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

_ ARTHUR F. 1.. BELL.
Witnesses: -

N. A. ACxKER,
3. B. RICHARDS.
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