
GB2 016 559 B          1 SPECIFICATION
string member.A pressurized fluid chamber 21 between the mandrel 17 and
thetop sub 13 supports Shock absorbing apparatus for use in a drill string
the load placed on the drill string and absorbs shock transmitted up the
string from the drill bit. 5 This invention relates in general to rotary
well 70   Top sub 13 has an axial passage 23 for transmit- drilling, and in
particular to a shock absorbing   ting drilling fluid to the drill bit
Axial passage 23 has apparatus placed in the drill string.
erilarged bore area 25 near its top that is cylindrical In the U.S.
Patent4,055,338, a shock absorbing    and larger in diameter than the
portion immediately apparatus is disclosed for use with blast hole drill
above it. A downward facing shoulder 27 divides the 10 rigs. Blast hole
drill rigs drill shallow holes, approxi-  75 two portions of the axial
passage. mately 15 m deep, for lowering explosives to           Four
ventilating passages 29 extend from vents 31 disintegrate the earth for
mining. The shock absor-  atthe exterior of the top sub 13 to the
enlargedbore ber disclosed therein is' adapted to be placed in the   area
25. Vents 31 are equally spaced about the outer drill string and operated
above the surface of the    surface of top sub 13. A charging port and
valve 15 hole.It contains a pressurized fluid chamber for      80 means 33
is located.in the top sub .and extends into . supporting the load placed on
it by the power drive   chamber 21 for introducing gas under pressure. The
means and for absorbing shock.                       valve may be similar
to that shown in U.S. Patent These blast  hole drill rigs normally use air
as the  3,382,936. circulation medium. The air is compressed,:pumped   :
Atube35 is mounted to top sub 13 and telescop- 20 down the pipes through
the shock absorber, and   85 ingly extends into-an axial passage.37 in
mandrel 17 back up the annulus, returning cuttings and dust.      for
transmitting drilling fluid. Tube 35 has an annular Someof the rigs inject
water into the air stream     flange 39 near its top that is connected to
the lower above the shock absorber for dust suppression. The   surface of
top sub 13 by bolts 41. The outer diameter air, which is heated to about
200 degrees F bythe   of tube 35 is equal to the diameter of the enlarged
25 compression process, is cooled by the water suffi- 90 bore area 25, and
a portion of tube 25 above flange ciently so as to not damage the seals in
the shock  39 extends into it. An annular spacer 43 is positioned absorber.
in the enlarged bore area 25 directly above tube 35. An increasing number
of rigs, however, use dust     Spacer 43 has a plurality of ports 45 in
communica- collectors rather than inject water. The air remains at  tion
with passage 29. 30 a temperature that may be sufficiently high to    95
A cylindrical liner or heat shield 47 is carried damage the shock
absorberseals.                     concentrically insidetube 35, extending
both above It is accordingly a general object of this invention  and
belowtube 35 ata short distance. Liner 47 has to provide an improved shock
absorberfor use in the   an annularflange49 near its top of diameter equal
to drill string of a blast hole drill rig.              theenlarged bore
area 25. Flange 49 rests on spacer 35  It is a further object of this
invention to provide    -100 43 and is pressed against downwardly facing
shoul- means for thermally insulating the seals of a pressu-  der 27 by
tube 35 as the tube is bolted to the sub 13. rized gas chamber shock
absorber from hot air being   Linerflange 49 is sealed against shoulder 27
by seal circulated through the drill string.       '          51.Tube35 is
sealed to the enlarged bore area 25 by In accordance with these objects, a
shock absorber  seal 53. 40 is provided ofthe type havingtelescoping
members  105   Liner 47 has an outer diameter approximately 6,35 with axial
passages for the passage of the circulated  mm smallerthan the inner
diameter oftube35, air. 'O'ne of the members has a tube that extends
defining an annular space 55:for thermally insulating telescopingly into
the axial passage of the other       tube 35 from heated air passing
through axial member to transmit thecirculating air. A 'cylindrical
passages 23 and 37 and liner 47. Annular space 55 is 45 liner is mounted
concentrica11y in the tube to shield 110 sealed at the top from the axial
passages 32 by the the tube from the heated air. The liner is smaller in
mounting means comprising-flanges 39,49 and outer diameter than the inner
diameter of the tube,   spacer 43. Annular space 55 is sealed at the top
from defining an annular air space between them' for       the axial
passages 23.by the mounting means; insulating the tubefrom the liner. The
annular space  comprising flanges 39,49 and spacer 43. Annular 5Q is sealed
from the circulating air at the top and     115 space 55 is sealed atthe
bottom bya band or. bottom and may have averit leading to the extrior
protrusion 57 formed on liner 47. Band 57 is located for venting the
annular space.Additional objects,    adjacent the bottom of tube 35 and is
in contact with features and advantages of the invention will be-       the
inner wall of the tube. A seal 59 located in a come more fully apparent in
the following descrip-  groove in the inner wall of tube 35seals against 55
tion.                                       120 band 57 to serve along with
the band as sealing The sole figure of the drawing is a vertical
means. cross-sectional view of a shock absorber contructed     As explained
in more detail in U.S.Patent in  accordance with the teachings of this
invention.          4,055,338 all of which material is ,hereby incorpo-.
Referring to the drawing, a threaded portion 11   rated by reference, a
floating piston-type separator 



60 protrudes from a top sub 13 for connection to a drill  125 61 ismounted
in chamber 21 for diy idingthe string member (not shown).A cylindrical
barrel 15 is  : chamber in an upper gas region and a lower liquid screwed
to the top sub 13, forming a tubular body in  region. Mandrel 17 is mounted
below piston 61 with cooperation with top sub 13. A mandrel 17 is   '
its outer diameter in sliding contact with the inner. telescopingly
received in' barrel 15. Mandrel 17 has a  diameter of barrel 15.A pair of
outerseals 63 seal the 65 threaded lower end19 for connection to another
drill 130 liquid region from the exterior. A pair of innerseals    2
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2 65 are located in the axial passage 37 for sealing the  pressurized fluid
for absorbing load and shock, the liquid region from the circulating
drilling fluid.  improvement comprising: Lubricant chambers and passages 67
provide a         acylindrical liner mounted concentrically inside supply
of lubricant from an exterior source to seals  the tubular member; 5 63,65
under pressure.                           70  the liner having an outer
diameter less than the A plurality of drive pins 69 are located in grooves
inner diameter of the tubular member, defining an provided in the outer
diameter of mandrel 17 and the  annular space between the tubular member
and the inner diameter of barrel 15for rotating the mandrel.  liner for
thermally insulating the tubular member A retainer 71 is connected to the
top of mandrel 17  from the drilling fluid passing through the axial 10
above the pins 69 for retaining them and the    -  75 passages and liner..
mandrel inside barrel 15. A port 73 in barrel 15.    2. In a shock
absorbing apparatus for use in a allows liquid to be introduced into the
liquid region  drill string having a body adapted to be secured to a of
chamber 21.                                      drill string member; a.
mandrel mounted to the body In operation, the shock absorber is assembled
and  for rotation therewith but for axial reciprocation. 15 gas, such as
nitrogen, is introduced through port 33    80 relative thereto and having a
portion to be secured to to a select pressure, for example 48 bar.A liquid
another drill string member; axial passages within such as hydraulic oil,
is introducedthrough port 73  the body and the mandrel for the passage of
drilling to fill the liquid region. The lubricating chambers are  fluid; a
tube carried by the body and inserted in filled with grease to a selected
pressurefor example  telescoping relationship within the axial passage in
20 35 bar. The shock absorber is connected into the drill  85 the-mandrel,
and an annular sealed chamber within string between the rotary coupling and
the drill   the body above the mandrel containing pressurized string. The
shock absorber descends with the drill  fluid for absorbing load and shock,
the improvement string during the drilling of a hole, but does not
comprising: normally descend into the hole, rather remains       a liner
carried by the body inside the tube; the liner 25 above the surface during
drilling. As the drill bit  90 being cylindrical with an outer diameter
being less begins to rotate, compressed air is pumped through  than the
inner diameter of the tube, defining an the drill string, passing through
axial passage 23,  annular space between the tube and the liner for liner
47, and axial passage 37 of the shock absorber.  thermally insulating the
tube from the drilling Although liner 47 will be heated by the air, the
fluid passing through the axial passages. 30 annular space 55 will
thermally insulate tube 35,  95   3. The shock absorbing apparatus
according to reducing the temperature increase on seals 63,65.  claim 2,
further comprising a ventilating passage Ventilating passages 29 will
ventthe air in the,   extending through the body from the annular space
annular space 65 to the atmosphere as it heats.    to the
exteriorforventing. Laboratory tests have indicated that the vents may   4.
In a shock absorbing apparatus for use in the 35 be closed off in some
cases.                  100 atmosphere in a drill string having a tubular
body Laboratory tests have shown that the liner and   adapted to be secured
to a drill string member; a surroundihg annular space will reduce the
tempera-  mandrel mounted to the body for rotation therewith ture at the
seal by an appreciable amount. An inside  but for axial reciprocation
relative thereto and liner temperature of 230 degrees F resulted in a
having a portion adapted to be secured to another 40 -temperature at the
seals of only 130 degrees F.  105 drill string member; axial passages
within the body It should be apparent that an invention having   and the
mandrel for the passage of compressed air; significant advantages has been
provided. The heat  a tube carried by the body and inserted in telescop-
shield allows the shock absorber to be operated    ing relationship within
the axial passage in the either with a water injection system orwith an
mandrel; and an annular sealed chamber within the 45 air-only circulating
system. The heat shield is a  110 body above the mandrel containing
pressurized fluid relatively simple modification to existing shock   for
absorbing load and shock, the improvement absorbers of this type.
.          comprising: While the invention has been shown in only one of  a
cylindrical liner mounted concentrically inside its forms, it-should be
apparentto those skilled in the  the tube, 50 art that it is not so limited
but is susceptible to  115  the liner having an outer diameter less than
the 



various chamber and modifications without depart-  inner diameter of the
tube, defining an annular space ing from the invention as defined by the
following  between the liner and the tube for thermally insulat- claims.
ing the tube from the compressed air passing through the axial passages and
the liner; 55 CLAIMS                                       120 .
mountingmeansforconnectingthelinertothe body in a manner preventing
drilling fluid from 1. In a shock absorbing apparatus for use in a
entering the annular space from the top; drill string having first and
second members tele-   seal means at the bottom of the tube for sealing
scopingly interconnected, the first and second mem-  the annular space from
the drilling fluid at the 60 bers having axial passages there through for
the  125 - bottom; and. passage of drilling fluid, a tubular member.mounted
a ventilating passage extending through the tubu- toone of the first and
second members and                 lar body from the annular space to the
exterior for telescopingly inserted in the axial passage of the  venting.
other member, and an annular sealed chamber        5. The shock
absorbing.apparatus according to 65 betweenthe first and second members
containing  130 claim4wherein the seal means comprises:    GB 2016559 B
2 65 are located in the axial passage 37 for sealing the  pressurized fluid
for absorbing load and shock, the liquid region from the circulating
drilling fluid.  improvement comprising: Lubricant chambers and passages 67
provide a         a cylindrical liner mounted concentrically inside supply
of lubricant from an exterior source to seals  the tubular member; 5 63,65
under pressure.                           70  the liner having an outer
diameter less than the A plurality of drive pins 69 are located in grooves
inner diameter of the tubular member, defining an provided in the outer
diameter of mandrel 17 and the  annular space between the tubular member
and the inner diameter of barrel 15 for rotating the mandrel.  liner for
thermally insulating the tubular member A retainer 71 is connected to the
top of mandrel 17  from the drilling fluid passing through the axial 10
above the pins 69 for retaining them and the    75 passages and liner.
mandrel inside barrel 15. A port 73 in barrel 15     2. In a shock
absorbing apparatus for use in a allows liquid to be introduced into the
liquid region  drill string having a body adapted to be secured to a of
chamber 21.                                     drill string member; a
mandrel mounted to the body In operation, the shock absorber is assembled
and  for rotation therewith but for axial reciprocation 15 gas, such as
nitrogen, is introduced through port 33    80 relative thereto and having a
portion to be secured to to a select pressure, for example 48 bar. A liquid
another drill string member; axial passages within such as hydraulic oil,
is introduced through port 73  the body and the mandrel for the passage of
drilling to fill the liquid region. The lubricating chambers are  fluid; a
tube carried by the body and inserted in filled with grease to a selected
pressure, for example  telescoping relationship within the axial passage in
20 35 bar. The shock absorber is connected into the drill  85 the mandrel,
and an annular sealed chamber within string between the rotary coupling and
the drill   the body above the mandrel containing pressurized string. The
shock absorber descends with the drill  fluid for absorbing load and shock,
the improvement string during the drilling of a hole, but does not
comprising: normally descend into the hole, rather remains       a liner
carried by the body inside the tube; the liner 25 above the surface during
drilling. As the drill bit  90 being cylindrical with an outer diameter
being less begins to rotate, compressed air is pumped through  than the
inner diameter of the tube, defining an the drill string, passing through
axial passage 23,  annular space between the tube and the linerfor liner
47, and axial passage 37 of the shock absorber.  thermally insulating the
tube from the drilling Although liner 47 will be heated by the air, the
fluid passing through the axial passages. 30 annular space 55 will
thermally insulate tube 35,  95  3. The shock absorbing apparatus according
to reducing the temperature increase on seals 63,65.  claim 2, further
comprising a ventilating passage Ventilating passages 29 will vent the air
in the   extending through the body from the annular space annular space 65
to the atmosphere as it heats.    to the exterior for venting. Laboratory
tests have indicated that the vents may   4. In a shock absorbing apparatus
for use in the 35 be closed off in some cases.                   100
atmosphere in a drill string having a tubular body Laboratory tests have
shown that the liner and   adapted to be secured to a drill string member;
a surrounding annular space will reduce the tempera-  mandrel mounted to
the body for rotation therewith ture at the seal by an appreciable amount.
An inside  but for axial reciprocation relative thereto and liner
temperature of 230 degrees F resulted in a   having a portion adapted to be
secured to another 40 temperature atthe seals of only 130 degrees F.  105
drill string member; axial passages within the body It should be apparent
that an invention having   and the mandrel for the passage of compressed
air; 



significant advantages has been provided. The heat  a tube carried by the
body and inserted in telescop- shield allows the shock absorber to be
operated    ing relationship within the axial passage in the either with a
water injection system or with an    mandrel; and an annular sealed chamber
within the 45 air-only circulating system. The heat shield is a  110 body
above the mandrel containing pressurized fluid relatively simple
modification to existing shock   for absorbing load and shock, the
improvement absorbers of this type.                            comprising:
While the invention has been shown in only one of  a cylindrical liner
mounted concentrically inside its forms, it should be apparent to those
skilled in the  the tube, 50 art that it is not so limited but is
susceptible to  115  the liner having an outer diameter less than the
various chamber and modifications without depart-  inner diameter of the
tube, defining an annular space ing from the invention as defined by the
following  between the liner and the tube for thermally insulat- claims.
ing the tube from the compressed air passing through the axial passages and
the liner; 55 CLAIMS                                         120   mounting
means for connecting the liner to the body in a manner preventing drilling
fluid from 1. In a shock absorbing apparatus for use in a   entering the
annular space trom the top; drill string having first and second members
tele-   seal means at the bottom of the tube for sealing scopingly
interconnected, the first and second mem-  the annular space from the
drilling fluid at the 60 bers having axial passages therethrough forthe
125 bottom; and passage of drilling fluid, a tubular member mounted  a
ventilating passage extending through the tubu- to one of the first and
second members and         lar body from the annular space to the exterior
for telescopingly inserted in the axial passage of the  venting. other
member, and an annular sealed chamber          5. The shock absorbing
apparatus according to 65 between the first and second members containing
130 claim 4 wherein the seal means comprises:    3
GB2016 559 B           3 an annular protrusion formed in the liner and
extending from the liner to the tube; and a resilient seal located between
the protrusion and the tube. 6. The shock absorbing apparatus according to
5 claim 4 wherein the mounting means comprising: a first annular flange on
the tube adjacent its top for bolting to the tubular body; a second annular
flange on the liner adjacent its top; 10 the axial passage of thetubular
body having a portion with an enlarged bore, and a downwardly facing inner
shoulder above the portion for bearing against the second flange; and a
spacer ring positioned in the portion between 15 the tube and the second
flange for forcing the second flange against the shoulder when the first
flange is bolted to the tubular body. 7. The shock absorbing apparatus
according to claim 6 wherein the ventilating passage leads from 20 the
exterior to the enlarged bore portion, and wherein the spacer ring has a
port communicating the annular space with the ventilating passage. 8. The
shock absorbing apparatus substantially as hereinbefore described with
reference to and as 25 illustrated in the accompanying drawings. Printed
for Her Majesty's Stationery Office, by Croydon Printing Company Limited,
Croydon, Surrey, 1982. Published by The Patent Office, 25 Southampton
Buildings, London, WC2A 1AY, from which copies may be obtained.    


