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©  Pressure  measuring  instrument. 

©  A  pressure  measuring  instrument  suitable  for 
immersion  in  water  to  measure  wave  and  tidal  pres- 
sures  comprises  a  cylindrical  body  (1)  within  which 
is  a  compliance  chamber  (12)  communicating  with 
the  external  pressure  through  a  restrictor  (14),  the 
system  being  chosen  to  have  a  time  constant  prefer- 
ably  in  the  range  60-300  seconds.  Transducers  (18, 
16)  respectively  measure  the  differential  pressure 
between  the  complaince  chamber  (12)  and  the  ex- 
terior,  and  the  pressure  within  the  compliance  cham- 
ber,  giving  measures  of  wave  pressure  and  tidal 
pressure. 
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PRESSURE  MEASURING  INSTRUMENT 

The  present  invention  relates  to  a  pressure 
measuring  instrument  suitable  for  immersion  in  wa- 
ter  to  measure  pressure  fluctuations  therein. 

An  instrument  of  the  aforesaid  type,  useable  for 
measuring  wave  and/or  tidal  pressures,  needs  to 
be  of  simple  and  robust  construction  since  it  has  to 
stand  adverse  conditions  and  is  not  conveniently 
accessible  for  servicing  and  adjustment.  It  is  an 
object  of  the  present  invention  to  provide  such  an 
instrument. 

Accordingly,  the  present  invention  provides  a 
pressure  measuring  instrument  suitable  for  immer- 
sion  in  water  to  measure  pressure  fluctuations 
therein,  comprising  a  body  exposed  to  external 
pressure  at  one  end  and  provided  with  a  transverse 
wall  dividing  the  interior  into  a  compliance  chamber 
and  an  outer  chamber  exposed  to  the  external 
pressure,  a  hydraulic  restrictor  through  which  the 
compliance  chamber  communicates  with  the  outer 
chamber,  and  a  differential  pressure  transducer 
mounted  and  connected  so  as  to  measure  the 
pressure  difference  between  the  compliance  cham- 
ber  and  the  outer  chamber.  This  instrument  can  be 
used  to  measure  wave  pressures. 

In  a  preferred  embodiment,  however,  the  in- 
strument  has  a  further  pressure  transducer  ex- 
posed  at  one  end  to  the  pressure  in  the  compli- 
ance  chamber  and  at  the  other  end  to  atmospheric 
pressure,  for  measuring  the  pressure  within  the 
compliance  chamber,  whereby  the  instrument  can 
be  used  to  measure  tidal  pressures  as  well  as 
wave  pressures. 

One  embodiment  of  the  invention  will  now  be 
described,  by  way  of  example,  with  reference  to 
the  accompanying  drawings,  in  which: 

Figure  1  is  a  partially  sectioned  side  view  of 
a  pressure  measuring  instrument  according  to  the 
present  invention,  and 

Figure  2  is  a  sectioned  side  view  of  a  detail 
of  the  instrument  of  Figure  1,  on  an  enlarged  scale. 

The  instrument  consists  of  an  outer  cylindrical 
brass  body  1  having  an  end  cap  2  at  one  end.  This 
end  cap  is  provided  with  a  cable  outlet  3  through 
which  passes  a  cable  carrying  leads  for  trans- 
ducers  within  the  instrument  and  a  vent  pipe  to 
ensure  that  the  space  within  the  end  cap  2  is  at 
atmospheric  pressure.  The  body,  end  cap,  and 
cable  outlet  are  all  of  robust  construction  so  as  to 
act  as  a  pressure  housing. 

A  sleeve  4  of  plastics  material  is  inserted  into 
the  body  1  from  its  end  opposite  the  end  cap  2 
and  provides  a  measure  of  thermal  insulation  for 
the  components  within  it.  Within  the  plastics  sleeve 
is  inserted  an  inner  body  5  of  brass  with  a  trans- 
verse  wall  6  at  its  outer  end.  A  partition  7  provided 

with  O-ring  seals  8  is  secured  firmly  in  position  by 
being  clamped  against  a  rebate  9  in  the  inner  body 
5  by  means  of  a  sleeve  10  and  a  clamping  ring  11. 
The  space  between  the  partition  7  and  the  trans- 

5  verse  wall  6  forms  a  compliance  chamber  12. 
Beyond  the  transverse  wall  6,  the  inner  body  is 

sealed  by  a  flexible  diaphragm  21  so  as  to  define 
an  outer  chamber  13.  The  compliance  chamber  12 
communicates  with  this  outer  chamber  through  a 

70  restrictor  comprising  a  length  of  microbore  tubing 
14  which  passes  through  the  transverse  wall  6.  The 
outer  wall  of  the  inner  body  5  around  the  region  of 
the  compliance  chamber  12  is  machined  so  as  to 
reduce  it  to  a  very  small  thickness,  as  shown  at  15. 

75  A  vented  gauge  transducer  16  is  mounted  in 
the  partition  7  so  that  it  is  exposed  at  one  end  to 
the  pressure  in  the  compliance  chamber  12  and  at 
the  other  end  to  atmospheric  pressure  by  way  of 
the  vent  pipe  contained  within  the  outlet  3,  as 

20  mentioned  above.  It  thus  measures  the  static  pres- 
sure  within  the  compliance  chamber  12. 

A  second  transducer  18  is  mounted  in  the 
transverse  wall  6  and  measures  the  difference  in 
pressure  between  the  inside  of  the  compliance 

25  chamber  12  and  the  outer  chamber  13.  The  whole 
of  the  space  within  the  compliance  chamber  12, 
the  outer  chamber  13  and  the  microbore  tubing  14 
is  filled  with  an  inert  liquid  such  as  oil,  and  the 
stiffness  of  the  flexible  diaphragm  21  is  sufficiently 

30  low  to  ensure  that  for  all  practical  purposes  the 
pressure  of  the  oil  or  other  inert  liquid  in  the  outer 
chamber  13  is  the  same  as  that  of  the  sea  water  in 
which  the  device  is  immersed  in  operation  and 
which  acts  on  the  outer  surface  of  the  diaphragm 

35  21. 
Electrical  leads  1  9  pass  from  the  transducer  1  8 

to  the  cable  outlet  3,  being  sealed  in  a  liquid-tight 
manner  through  the  partition  7. 

A  deployment  device  20  fits  into  a  recess  in 
40  the  outer  end  of  the  inner  body  5  outside  the 

flexible  diaphragm  21  ,  and  protects  the  diaphragm 
21  by  allowing  only  gradual  access  of  water  pres- 
sure  when  the  instrument  is  first  deployed. 

As  shown  in  Figure  2,  the  deployment  device 
45  20  includes  an  O-ring  seal  22  which  is  clamped 

between  pressure  plates  23,  24  by  means  of  a 
clamping  nut  25  so  as  to  be  forced  radially  out- 
wardly  into  gripping  engagement  with  the  internal 
wall  of  the  inner  body  5.  The  pressure  plate  23  is 

so  constituted  by  an  annular  inner  end  flange  of  a 
duct  26  whose  outer  end  is  externally  threaded  for 
engagement  of  the  nut  25  The  pressure  plate  24  is 
constituted  by  an  annular  washer  which  surrounds 
the  duct  26  and  is  pressed  against  the  seal  22  by  a 
washer  27  on  which  the  nut  25  bears.  The  washer 
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17  is  made  of  salt  or  some  other  soluble  material. 
Fhe  outer  end  of  the  duct  26  is  plugged  by  a 
sintered  metal  filter  28  which  allows  the  water  pres- 
sure  to  be  applied  to  the  diaphragm  21  only  very 
gradually  over  a  period  comparable  to  the  time 
;onstant  of  the  instrument.  After  the  device  has 
:een  immersed  for  a  considerable  period,  for  ex- 
ample,  half  an  hour,  the  salt  washer  27  dissolves, 
elieving  the  clamping  pressure  on  the  O-ring  22 
and  allowing  the  deployment  device  20  to  drop  off. 

The  compliance  of  the  compliance  chamber  12 
s  due  in  part  to  the  compression  of  the  oil  within  it, 
and  in  part  to  distension  of  the  thin  outer  wall  15. 
This  compliance,  in  combination  with  the  resistance 
jue  to  the  viscosity  of  the  fluid  in  the  microbore 
:ubing  14,  forms  a  filter  whose  time  constant  may 
do  varied  over  a  wide  range  of  the  order  of  1-1000 
seconds  by  a  suitable  choice  of  parameters,  in 
sarticular  the  length  and  bore  of  the  microbore 
tubing,  the  viscosity  of  the  oil,  and  the  volume  and 
wall  thickness  of  the  chamber.  For  measurement  of 
wave  pressure  and  tidal  pressures.a  time  constant 
In  the  range  60-300  seconds  is  suitable.  With  such 
a  value,  the  reading  obtained  from  the  differential 
transducer  18  represents  wave  pressure  and  that 
from  the  transducer  16  tidal  pressure. 

The  deployment  device  20  prevents  the  dif- 
ferential  transducer  18  from  being  exposed  sud- 
denly  to  the  full  hydrostatic  pressure.  It  may  there- 
fore  be  of  much  smaller  range  and  higher  sensitiv- 
ity  than  the  transducer  1  6. 

The  instrument  of  the  invention  enables  the 
achievement  of  relatively  long  time  constants  with- 
out  the  introduction  of  significant  temperature  sen- 
sitivity.  It  is  the  latter  which  normally  determines 
the  upper  limit  of  the  time  constant. 

at  the  other  end  to  atmospneric  pressure,  ror  mea- 
suring  the  pressure  within  the  compliance  chamber 
(12). 

3.  A  pressure  measuring  instrument  according 
5  to  Claim  1  or  Claim  2,  characterised  in  that  the 

cylindrical  body  (1)  comprises  an  outer  shell  and 
an  inner  body  (5),  the  wall  thickness  of  the  inner 
body  (5)  being  reduced  where  (15)  it  forms  the  wall 
of  the  compliance  chamber  (12). 

<o  4.  A  pressure  measuring  instrument  according 
to  any  of  the  preceding  claims,  characterised  in 
that  the  restrictor  connecting  the  chambers  (12,  13) 
comprises  a  length  of  microbore  tubing  (14). 

5.  A  pressure  measuring  instrument  according 
r5  to  any  of  the  preceding  claims,  characterised  in 

that  the  dimensions  of  the  compliance  chamber 
(12)  and  the  restrictor  (14)  are  so  chosen  as  to  give 
a  time  constant  lying  in  the  range  1-1000  seconds. 

6.  A  pressure  measuring  instrument  according 
20  to  any  of  the  preceding  claims,  characterised  in 

that  the  compliance  chamber  (12),  the  restrictor 
(14)  and  the  outer  chamber  (13)  are  filled  with  an 
inert  liquid,  and  in  that  the  outer  chamber  (13)  is 
sealed  from  the  exterior  by  a  flexible  diaphragm 

25  (21). 
7.  A  pressure  measuring  instrument  according 

to  Claim  6,  characterised  in  that  it  includes  a  clo- 
sure  comprising  a  deployment  device  (20)  which 
allows  only  gradual  access  of  external  pressure  to 

30  the  flexible  diaphragm  (21),  the  deployment  device 
(20)  being  temporarily  retained  in  position  by 
means  (22,  23,  24,  25,  27)  including  a  soluble 
element  (27). 

35 

Claims 
40 

1  .  A  pressure  measuring  instrument  suitable  for 
immersion  in  water  to  measure  pressure  fluctu- 
ations  therein,  comprising  a  body  (1)  exposed  to 
external  pressure  at  one  end  and  provided  with  a 
transverse  wall  (6)  dividing  the  interior  into  a  com-  45 
pliance  chamber  (12)  and  an  outer  chamber  (13) 
exposed  to  the  external  pressure,  a  hydraulic  re- 
strictor  (14)  through  which  the  compliance  chamber 
(12)  communicates  with  the  outer  chamber  (13), 
and  a  differential  pressure  transducer  (18)  mounted  so 
and  connected  so  as  to  measure  the  pressure 
difference  between  the  compliance  chamber  (12) 
and  the  outer  chamber  (13). 

2.  A  pressure  measuring  instrument  according 
to  Claim  1,  characterised  in  that  it  has  a  further  55 
pressure  transducer  (1  6)  exposed  at  one  end  to  the 
pressure  within  the  compliance  chamber  (12)  and 
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