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This invention relates to pressure recording
gauges and has for an object an improve pressure
recording gauge, particularly adapted for use in
determining4 pressures at different depths within
bore holes extending into the earth.

A gauge embodying the invention comprises a
metal tubing helix, one end of which is open to
the atmosphere and the other end of which is
sealed. Variations in pressure within the tubing
effect twisting of the helix. One end of the helix is
fixed and its other end is connected with a stylus,
the position of which varies with the twisting of
the helix. A properly lined strip of paper is caused
to move past the stylus at a uniform speed so that
there is recorded on the paper a chart of the pres-
sures at different times. The gauge is enclosed in
a protective casing so that it may be let down into
a bore hole without danger of injury thereto. The
instrument may be used to obtain a record of
pressures over definite periods at selected depths
and this manner of use will depend upon the con-
ditions under which it is used. Various ways of
utilizing this instrument for recording pressures
will be apparent to those skilled in the art.

Other objects, novel features and advantages
of this invention will be apparent from the follow-
ing specification and accompanying drawings,
wherein:

Fig. 1 is a vertical section through a portion of
an instrument embodying the invention;

Fig. 1—A is a like section of an adjacent por-
tion of the instrument;

Fig. 1—B is a similar section of the remaining
portion of the instrument;

Fig. 2 is an elevation of the clutch mechanism
shown in Fig. 1.

Figs. 3 to 9 inclusive are sections taken on the
line 3—3, 4—4, 5—5, 6—6, 7—7, 8—8, and 9—9
respectively of Figs. 1, 1—A, and 1—B.

Fig. 10 is a perspective view of the instrument
with its protective casing removed;

Fig. 11 is a fragmentary vertical
through a modified form of instrument;

Fig. 12 is a section on the line 12—12 of Fig. 11,
and

Fig. 13 is a fragmentary section of a further
modification of the invention.

The gauge is contained within a casing. 10 closed
at one end by a rigidly attached cap 11 and at the
opposite end by a plug 12 which constitutes a part
of the gauge. A metal tube 13 is attached to the
plug 12 by bolts 14. The plug 12 is cut away as at
15 and in the rear wall of the recess thus formed
there is provided an adjustable support 16 in
which is mounted a bearing jewel 162. The tube 13
is provided with an aperture 17 through which
access may be had to the support 16. At the inner
end of the plug 12 there is provided a projection
18 which is surrounded by one end of a helix 19
which is formed from flat tubing. One end of the
tubing communicates with a channel 20 in the

section

plug 12. A cap 21 is threaded on the plug 12 and
covers the open end of the channel 20, the cap
being provided with a plurality of screens 22. A
bar 23 is located in contact with the inner wall of
the tube 13 .and is held by bolts 24. The bar 23
carries a bracket 25 at one end in which is provid-
ed an adjustable support 26 provided with a bear-
ing jewel 262. A shaft 27 is rotatably supported by
the bearing jewels 162 and 262. A shaft 27 is rotat-
ably supported by the bearing jewels 16a and 26a.
A collar 28 is fixed to one end of the shaft 27 and
is provided with a bracket 29 to which is fixed the
inner end of the helix 19, the end of the tubing
being sealed. A collar 30 is mounted on the shaft
27 and is held against rotation thereon by a set
screw 31. This collar supports a resilient arm 32
having a stylus 33 at its free end.

A collar 34 is held in the tube 13 by bolts 35
and is provided with a bearing sleeve 36. A feed
screw 37 has one end rotatably mounted in the
sleeve 36 and has its other end received within a
bore in the bracket 25. A carriage 38 is supported
within the tube 13 by rollers 39 arranged at the
ends of the carriage and engaging the inner wall
of the tube. The carriage comprises a longitudi-
nally slotted tubular member provided at one end
with a head 40 in which is mounted a pin 41 pro-
jecting into the groove of the feed screw 37, so
that rotation of the latter effects reciprocation of
the former. The carriage is held against rotation
by a roller 42 carried carried by the carriage and
extending into longitudinal slot 43 in the tube 13.
The carriage is provided with ridges 44 which are
engaged by the edges of a sheet of paper which
lies against the inner wall of the carriage and
which is engaged by the stylus 33.

A clutch member 45 is fixed to the lead screw
37 and is adapted to co-operate with a clutch
member 46 slidably mounted on a shaft 47 which
is rotated at a uniform rate of speed by clock
mechanism 48. The clutch member 45 is provid-
ed with a circle of teeth 452 and the clutch mem-
ber 46 is provided with a short sector of teeth 462
which engage with the teeth 452 to cause the
clutch members to rotate in unison.

A spring 49 presses the clutch member 46 into
engagement with the clutch member 45 and the
clutch member 46 is provided with a bayonet slot
50 into which projects a pin 51 carried by the
shaft 47. The pin and slot provide means for
maintaining the clutch member 46 out of en-
gagement with the clutch member 45. The tube 13
is cut away at two places adjacent the clutch
members 45 and 46 to provide easy access there-
to. The clock mechanism 48 is driven by a spring
482 contained with a cap 48 which extends be-
yond the tube 13 and is rotatable for the purpose
of winding the spring.

The gauge is prepared for use by placing a
piece of properly lined paper P in the carrier 36
with the latter in the position shown in Figs. 1,



1--A and 1--B, the stylus 33 being in contact with
the lower edge of the paper and the clutch mem-
ber 46 being disengaged from the clutch member
45, The clutch member 46 is then engaged with
the clutch member 45 and the casing 10 is slipped
over the tube 13 and screwed on to the plug 12.
The feed screw 37 is rotated by the clock mecha-
nism and the carriage 36 will move towards the
plug 12 at a constant speed, the bracket 25 being
received within the slot in the carriage. The stylus
33 traces a line on the paper P and is caused to
move transversely to the direction of movement
of the carriage by twisting movement of the helix
19. Twisting movement of the helix 19 is effected
by variations in pressure and as the end of the
helix is fixed to the collar 28, corresponding rota-
tion of the shaft 25 is effected, thereby causing
movement of the stylus 33. The paper P is provid-
ed with cross lines to indicate elapsed time and
with longitudinal lines to indicate movement of
the stylus from its zero position due to variations
in pressure. The stylus may be set at any deter-
mined zero position with respect to the paper P
by loosening the set screw 31 and rotating the
collar 30 on the shaft 27.

The instrument may be lowered into the drill
hole in which it is desired to determine the pres-
sures. The pressure within the helix 13 will be the
same as the pressure of the atmosphere sur-
rounding the instrument inasmuch as the lower
end of the helix is connected to the conduit 20
which communicates with the atmosphere
through the cap 21. The stylus 33 will, therefore,
assume a position indicative of the pressure of the
atmosphere surrounding the instrument. The in-
strument may be suspended at a definite depth in
a bore hole and a record of the pressure at that
depth over a given length of time may be recorded
or the instrument may be used to obtain a record
of pressures at different depths in the bore hole.

The pressure at different depths is determina-
ble by knowing the time at which the apparatus is
started and the times at which it is suspended at
the various depths.

In the modification disclosed in Fig. 12, the
carriage 38 is equipped with an involute support
382 for the paper P, thus making it possible to use
a wider sheet of paper than with the modification
disclosed in 1, 1—A and 1—B and to obtain a rec-
ord of pressure variations on a larger scale. In
this modification, the shaft 27 extends into the
bracket 25 and carries the collar 30 to which is
attached the resilient arm 32 which supports the
stylus 33. The closed end of the helix 19 is at-
tached to the collar 28, which in turn is fixed to
the shaft 27 by the _set screw 282, The stylus 33
may be set at any sired zero position with respect
to the paper P by releasing the .set screw 282 and
rotating the shaft 27.

In the modification disclosed in Fig. 13, there
is provided a multiple helix 193,composed of a

plurality of concentric helices serially connected,
preferably being made up from a single length of
tubing. In this modification, the shaft 27 is
mounted in the same manner as shown in Figs. 1,
1—A and 1—B, and the stylus 33 is attached to the
shaft 27 in the same manner as shown in these
figures. The multiple helix provides a greater
length of tubing and makes the instrument more
sensitive by producing a greater change in the
position of the stylus for like pressure variations.
The modification disclosed in Figs. 11, 12 and 13
may be combined to produce an extremely sensi-
tive instrument which will .make a large scale
record.

It is of course understood that various modifi-
cations may be made in the device above de-
scribed, without in anyway departing from the
spirit of the invention as defined 1n the appended
claims.

I claim:

1. A device of the character described compris-
ing a helix formed of hollow tubing open at one
end and closed at the other, means for rigidly
supporting one end of said helix, a stylus con-
nected to the other end of said helix and movable
therewith, a tubular carriage having provision for
supporting a recording sheet in contact with its
inner wall, and means for moving said carriage
axially of said helix at a constant speed, said
styles being-arranged within said carriage to en-
gage said sheet.

2. A device of the character described compris-
ing a helix formed of hollow tubing open at one
end and closed at the other, means for rigidly
supporting the open end of said helix, a tubular
carriage having provision for supporting a record-
ing sheet in contact with its inner wall, and means
for moving said carriage axially of said helix at a
constant speed, said stylus being arranged within
said carriage to engage said sheet.

3.A device of the character described compris-
ing a tube, a helix within said tube, said helix be-
ing formed of tubing open at one end and closed
at the other, means for rigidly supporting the
open end of said tubing, a stylus connected to the
closed end of said tubing, a tubular carriage hav-
ing provision for supporting a recording sheet in
contact with its inner wall, and means for moving
said carriage axially of said helix at a constant
speed, said stylus being arranged within said car-
riage to engage said sheet.

4. A device of the character described compris-
ing a helix formed of hollow tubing having one
end open and the other end closed, means for
rigidly supporting the closed end of said tubing, a
shaft co-axial with said helix, connections be-
tween the closed end of said tubing and said
shaft, a stylus supported by said shaft, a tubular
carrier having provision for supporting a sheet of
recording paper in contact with its inner wall, and
means for moving said carriage axially of said



helix at a constant speed, said Stylus being ar-
ranged within said carrier to engage said paper.

5. A device of the character described compris-
ing a helix formed of hollow tubing having one
end open and the other end closed, means for
rigidly supporting the closed end of said tubing, a
shaft co-axial with said helix, connections be-
tween the closed end of said tubing and said
shaft, a stylus supported by said shaft, a tubular
carrier having provision for supporting a sheet of
recording paper in contact with its inner wall, a
lead screw co-axial with said helix, means for ro-
tating said lead screw at a constant speed, and a
follower supported by said carriage and project-
ing into the groove of said lead screw, said stylus
being arranged within said carrier to engage said
paper.

6. A device of the character described compris-
ing a helix formed of hollow tubing open at one
end and closed at the other, means for rigidly
supporting one end of said helix, a stylus con-
nected to the other end of said helix, an involute
support for a sheet of recording paper and means

for moving said support relative to said stylus at a
constant speed.

7. A device of the character described compris-
ing a plurality of connected co-axial helices
formed of metal tubing open at one end and
closed at the other end, means for rigidly sup-
porting one end of said tubing, a stylus connected
to the other end of said tubing, a carriage for sup-
porting a sheet of recording paper, and means for
moving said carriage relative to said stylus at a
constant speed.

8. A device of the character described compris-
ing a plurality of connected co-axial helices
formed of metal tubing open at one end and
closed at the other end, means for rigidly sup-
porting one end of said tubing, a stylus connected
to the other end of said tubing, a carriage having
an involute portion for supporting a sheet of re-
cording paper, and means for moving said car-
riage relatively to said stylus at a constant speed.

In testimony whereof, | have signed my name
to this specification.

FABIAN M.KANNENSTINE



Referenced by

Filing Publication

Citing Patent Applicant Title

date date
US2539009 * Oct 26, Jan 23, 1951 sun Oil Co Cyllnc!rlcal recording chart con-
= 1945 struction
Jun 9 Pan American Produc-
* H
UsS2598932 1945 Jun 3, 1952 tion Company Well pressure gauge
US2602331 * ?32722, Jul 8, 1952 Johnston Testers Inc  Fluid pressure recorder
US2615779 * Oct 26, Oct 28, 1952 sun Oil Co Drlvm_g an_d recor_dlng mechanism
— 1945 for calipering devices
US2637998* NOV1%  May12,1953  Atlantic RefiningCo  PParatus for determining well
1946 pressures
Aug 26, . Apparatus for measuring changes
*
US2679182* 144 " May 25,1954 Pure Gil Co in fluid flow velocity
US2690672* “Pr15  oct5 1954  signal Oil& Gasco  'Mertial marking device for sub-
1949 surface instruments
US2600673* AN24  oci5 1954 Signal Oil & GasCo  |nertial marking device for sub-
1949 surface gauges
US2690674* NOVI4 o5 1954  Signal Oil & GasCo  'Mertial marking device for sub-
1949 surface gauges
Us2813427 * ‘113235’ Nov 19, 1957 Robert B Glassco Pressure gauge
US3030810 * Aug 5, Apr 24, 1962 Associated Nucleonics Radiant heat energy pulse record-
E— 1955 Inc er
US3232115 * Mar 28, Feb1, 1966 sun Oil Co Appa_rz_:ltus for recording pressure
— 1963 conditions in bore holes
US3780574 * Jun 14, Dec 25, 1973 Miller L WeII_pressu_re measuring and re-
E— 1972 cording device
Us3808601* U"28  Apr30,1974  Geophysical Res Corp onortdown-hole recording pres-
1972 sure or temperature gauge
—EPOZZ%SOAZ ?I908V612, May 27, 1987 YnE Kuster Company, Downhole clock spring

* Cited by examiner

Classifications

U.S. Classification 73/300, 73/712,73/742, 346/72, 346/129, 73/152.53
International Classification E21B47/06

Cooperative Classification E21B47/06

European Classification E21B47/06



https://www.google.com/patents/US2539009
https://www.google.com/patents/US2598932
https://www.google.com/patents/US2602331
https://www.google.com/patents/US2615779
https://www.google.com/patents/US2637998
https://www.google.com/patents/US2679182
https://www.google.com/patents/US2690672
https://www.google.com/patents/US2690673
https://www.google.com/patents/US2690674
https://www.google.com/patents/US2813427
https://www.google.com/patents/US3030810
https://www.google.com/patents/US3232115
https://www.google.com/patents/US3780574
https://www.google.com/patents/US3808601
https://www.google.com/patents/EP0223550A2?cl=en
https://www.google.com/url?id=KhnmngAAERAJ&q=http://www.uspto.gov/web/patents/classification/uspc073/defs073.htm&usg=AFQjCNGwTgLwUaU4-0g_7Yva418pUptu2Q#C073S300000
https://www.google.com/url?id=KhnmngAAERAJ&q=http://www.uspto.gov/web/patents/classification/uspc073/defs073.htm&usg=AFQjCNGwTgLwUaU4-0g_7Yva418pUptu2Q#C073S712000
https://www.google.com/url?id=KhnmngAAERAJ&q=http://www.uspto.gov/web/patents/classification/uspc073/defs073.htm&usg=AFQjCNGwTgLwUaU4-0g_7Yva418pUptu2Q#C073S742000
https://www.google.com/url?id=KhnmngAAERAJ&q=http://www.uspto.gov/web/patents/classification/uspc346/defs346.htm&usg=AFQjCNHf1D2ujo6sDuXm6BZb0hA8GljvfA#C346S072000
https://www.google.com/url?id=KhnmngAAERAJ&q=http://www.uspto.gov/web/patents/classification/uspc346/defs346.htm&usg=AFQjCNHf1D2ujo6sDuXm6BZb0hA8GljvfA#C346S129000
https://www.google.com/url?id=KhnmngAAERAJ&q=http://www.uspto.gov/web/patents/classification/uspc073/defs073.htm&usg=AFQjCNGwTgLwUaU4-0g_7Yva418pUptu2Q#C073S152530
https://www.google.com/url?id=KhnmngAAERAJ&q=http://web2.wipo.int/ipcpub/&usg=AFQjCNER44F5jlVoswCkvW3YEcB5lW4moA#refresh=page&notion=scheme&version=20130101&symbol=E21B0047060000
https://www.google.com/url?id=KhnmngAAERAJ&q=http://worldwide.espacenet.com/classification&usg=AFQjCNGs5WqSrPE3A4ZP63zGuM6PRNfEFA#%21/CPC=E21B47/06

