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The  present  invention  relates  to  locking  assem- 
blies,  locking  mechanisms  and  instruments  includ- 
ing  same,  such  as  pressure  transmitters  which 
have  end  caps  that  are  threaded  for  removal,  and 
more  particularly  to  locking  mechanisms  for  such 
end  caps. 

Process  instrumentation  such  as  pressure 
transmitters  are  known  wherein  the  end  covers  of 
the  transmitter  have  outwardly  projecting  flanges 
having  a  bolt  hole  therein.  The  end  cover  is 
screwed  on  to  the  transmitter  until  tight  and  the 
bolt  hole  is  aligned  with  a  threaded  bolt  hole  in  the 
transmitter  housing  itself.  A  bolt  is  then  passed 
through  the  flange  and  the  bolt  hole  with  the  bolt 
threaded  in  to  thereby  lock  the  flange  to  the  trans- 
mitter  housing  and  thus  lock  the  end  cover  to  the 
same  housing  preventing  the  unthreading  of  the 
cover  until  the  bolt  is  removed  freeing  the  flange 
from  the  transmitter  housing. 

Although  this  type  of  cover  prevents  the  ac- 
cidental  unscrewing  of  the  end  caps,  the  bolt,  when 
removed,  is  sometimes  lost  and  the  cover  lock's 
purpose  is  thereby  defeated.  Similarly,  the  flange  is 
difficult  to  align  with  the  bolt  hole  causing  either  a 
loose  fit  between  the  housing  and  the  end  cap  or  in 
some  cases  an  overturning  of  the  end  cap  which 
may  cause  the  threads  on  the  housing  to  be 
stripped  in  an  attempt  to  align  the  flange  with  the 
bolt  hole.  Note  that  the  aluminium  die  casting  alloy 
typically  used  in  this  industry  for  transmitter  hous- 
ings  and  end  caps  is  indeed  sensitive  to  stripping 
and  galling  due  to  overtorqueing. 

Other  transmitter  cover  locks  are  known 
wherein  each  cover  of  the  transmitter  has  a  flange 
which  is  captured  by  a  flat  middle  piece  and  is 
then  screwed  to  the  housing. 

Again,  there  is  the  problem  of  alignment  of  the 
cover  lock  with  the  locking  piece  as  well  as  the 
possibility  of  losing  the  locking  piece  whenever  the 
assembly  is  unscrewed. 

Respective  aspects  of  the  present  invention  are 
set  out  in  claims  1,  8  and  15. 

A  preferred  embodiment  of  the  present  inven- 
tion  addresses  the  problems  associated  with  the 
prior  art  cover  locks  as  well  as  others  by  providing 
a  cover  lock  which  is  easily  alignable  with  the 
transmitter  end  cap  and  which  cannot  be  lost  when 
the  cover  lock  assembly  is  disengaged  to  permit 
the  removal  of  the  transmitter  end  cap. 

To  accomplish  this  the  transmitter  cover  caps 
are  made  to  be  threadably  removable  from  the 
transmitter  housing  which  has  complementary 
threads  cut  thereon.  The  outside  surface  of  the  end 
caps  has  a  series  of  corrugations  or  raised  sur- 
faces  formed  along  the  entire  circumference  of  the 
end  cover  adjacent  to  the  transmitter  housing.  The 
cover  lock  is  comprised  of  a  removable  rectangular 
shaped  element  having  a  plurality  of  projecting 

flanges  at  the  bottom  of  this  element  which  flanges 
are  spaced  and  configured  to  fit  in  between  adja- 
cent  corrugations  on  the  end  cover  of  the  transmit- 
ter.  The  transmitter  housing  has  a  mounting  pad 

5  formed  therein  adjacent  to  which  the  cover  lock  is 
threadably  secured.  To  facilitate  alignment  of  the 
cover  lock  with  the  corrugated  end  cover,  the  cover 
lock  is  designed  to  rotate  circumferentially  around 
the  housing  within  the  confines  of  an  elongated 

io  opening  retaining  a  locking  screw  therein.  A  strap 
connects  the  cover  lock  to  the  mounting  base  so 
that  the  removal  of  the  cover  lock  from  the  mount- 
ing  base,  freeing  the  end  cap  for  rotation  around 
the  transmitter  body,  still  keeps  the  cover  lock  in 

75  the  vicinity  of  the  transmitter  body  by  way  of  the 
strap  connecting  the  cover  lock  to  the  mounting 
base  of  the  transmitter  body. 

Accordingly,  the  preferred  embodiment  pro- 
vides  a  transmitter  end  cap  cover  lock  which  is 

20  easily  alignable  with  the  transmitter  end  cap,  which 
is  easily  removable  from  the  transmitter  end  cap 
but  which  will  not  be  easily  lost. 

Another  aspect  of  the  preferred  embodiment  is 
to  provide  a  circumferentially  movable  cover  lock 

25  which  is  easily  alignable  with  the  corrugated  end 
cover. 

These  and  other  aspects  of  the  present  inven- 
tion  will  be  more  clearly  understood  after  review  of 
the  accompanying  drawings  when  considered  in 

30  conjunction  with  the  following  description  of  the 
preferred  embodiment,  and  in  which: 

Fig.  1  is  a  top  view  of  a  pressure  transmitter  end 
cap  cover  lock  embodying  the  present  invention; 
Fig.  2  is  an  isometric  view  of  the  cover  lock  of 

35  Fig.  1  shown  as  being  detached  from  the  trans- 
mitter  housing  and  the  cover  lock  mounting 
base; 
Fig.  3  is  a  view  of  a  cover  lock  strap  or  umbilical 
cord  shown  with  respect  to  mounting  areas  on 

40  the  cover  lock  and  the  cover  lock  mounting 
base; 
Fig.  4  is  a  bottom  view  of  the  cover  lock  show- 
ing  flanged  or  teeth  members  used  to  engage 
the  corrugated  surface  of  the  transmitter  cover; 

45  and 
Fig.  5  is  a  side  view  of  the  cover  lock  as  shown 
in  Fig.  4. 

Pressure  transmitters  are  used  extensively  in 
various  process  control  environments  wherein  the 

50  atmosphere  outside  the  transmitter  could  be  haz- 
ardous  and  explosive.  Accidental  removal  of  the 
transmitter  end  covers  would  expose  the  electron- 
ics  and  terminals  inside  the  transmitter  to  the  ex- 
plosive  atmosphere  and  could  cause  an  explosion. 

55  Thus,  such  transmitters  must  have  a  safe  and 
secure  locking  mechanism  to  prevent  the  unwanted 
removal  of  the  transmitter  end  covers  from  the 
transmitter. 

2 
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The  preferred  embodiment  of  the  present  in- 
vention  provides  such  a  secure  cover  lock  as  may 
be  best  seen  with  reference  to  Figs.  1  and  2.  A 
pressure  transmitter  assembly  10  is  shown  to  have 
an  outer  casing  12  which  contains  the  transmitter 
components  therein  with  these  components  being 
accessible  by  way  of  threaded  end  caps  14,  16. 
Each  end  cap  14,  16  has  internal  threads  (not 
shown)  which  are  complementary  to  the  threads 
(not  shown)  on  the  transmitter  outer  casing  12. 
Each  end  cap  14,  16  may  be  unscrewed  to  allow 
access  to  the  pressure  transmitter  electronic  com- 
ponents  located  inside  the  outer  casing  12. 

Along  the  edges  of  the  outer  casing  12,  adja- 
cent  to  the  threaded  end  caps  14,  16  are  located 
end  cover  mounting  bases  18  to  which  a  cover  lock 
20  is  threadably  attached  to  form  a  cover  lock 
assembly  22. 

The  cover  lock  assembly  22  has  the  end  cover 
mounting  base  18  formed  as  a  substantially  rectan- 
gular  base  with  a  triangular  top  portion  comprising 
top  surfaces  24,  26  along  with  a  front  end  surface 
28.  These  surfaces  24,  26  along  with  front  end 
surface  28,  are  complementary  to  respective  in- 
dentations  30,  32,  34  on  the  cover  lock  20.  The 
mounting  base  18  also  has  a  threaded  hole  36 
located  at  one  end  for  mounting  a  strap  or  umbili- 
cal  cord  which  will  be  described  later.  Also  a 
threaded  hole  40  is  located  on  the  surface  24  for 
mounting  the  cover  lock  20  to  the  base  18.  Sur- 
faces  24,  26,  28  are  designed  to  be  at  a  substan- 
tially  oblique  angle  to  one  another  (as  are  similarly 
the  mating  surfaces  of  the  cover  lock  20)  so  that  as 
the  cover  lock  20  rotates  on  these  surfaces  it  is 
constrained  against  twisting  away  from  the  end 
cap.  These  surfaces  allow  the  cover  lock  20  only 
one  degree  of  freedom  of  motion;  that  is,  circum- 
ferential  rotation  about  the  housing.  These  surfaces 
are  critical  to  the  end  cap  14,  16  locking  ability  of 
the  overall  lock  assembly  22  because  the  single 
threaded  fastener  (for  convenience  and  speed  of 
operation)  is  not  sufficient  on  its  own  to  provide  a 
locking  means  with  integrity  to  resist  end  cap  14, 
16  loosening  influences  due  to  vibration  and  un- 
authorized  attempts  at  entry  into  the  housing. 

The  cover  lock  20  allows  an  inherent  break- 
away  torque  to  be  designed-in  simply  by  making 
the  cover  lock  20  out  of  a  more  or  less  strong  and 
stiff  material.  The  break-away  feature  will  allow  the 
cover  lock  20  to  fail  first  in  the  event  of  severe 
untorqueing  of  the  end  cap  without  first  loosening 
the  cover  lock  20.  In  this  manner,  more  costly  and 
difficult  parts  to  replace  (such  as  the  end  cap  and 
transmitter  housing)  are  protected.  A  best  known 
embodiment  is  to  make  the  cover  lock  20  out  of 
molded  thermoplastic  30%  glass.  The  cover  lock 
20  is  thus  designed  to  rotate  circumferentially 
about  the  housing  12  in  order  to  allow  easy  align- 

ment  to  an  end  cap  14,  16  which  has  been 
screwed  onto  the  housing  12  at  a  proper  torque 
(and  therefore  a  fixed  position),  and  then  the  cover 
lock  20  can  be  threadably  secured  to  the  housing 

5  thereby  locking  the  end  cap  14,  16  to  the  housing. 
The  cover  lock  20  rotates  circumferentially  on 
housing  pad  surfaces  24,  26,  28  and  in  infinitely 
positionable  on  these  surfaces  with  an  elongated 
and  curved  center  slot  or  annulus  38  to  allow  a 

io  single  threaded  fastener  (for  convenience)  located 
on  center  on  the  housing  to  be  sufficient  for 
threadably  securing  the  cover  lock  20  to  the  hous- 
ing  regardless  of  cover  lock  20  position. 

The  cover  lock  20  has  an  elongated  annulus  38 
is  formed  through  the  top  surfaces  thereof  for  retain- 

ing  a  screw  42  therein  in  a  captive  manner.  The 
screw  42  has  threads  compatible  to  those  in  the 
bore  of  the  hole  40  in  the  mounting  base  18  and  is 
used  to  solidly  affix  the  cover  lock  20  to  the  base 

20  18.  The  screw  42  may  be  retained  to  the  cover 
lock  20  by  means  of  a  retaining  washer  threaded 
above  the  threaded  portion  of  the  screw  42  which 
will  be  located  on  the  other  side  of  the  elongated 
annulus  38  to  prevent  the  screw  42  from  falling  out 

25  of  the  annulus  38  while  allowing  it  to  be  freely 
threaded  into  the  bore  40.  The  front  portion  of  the 
cover  lock  20  has  three  tooth-like  projections  44 
which  are  used  to  lock  the  end  covers  14,  16  in 
place  once  the  cover  lock  20  is  firmly  secured  to 

30  the  base  18.  The  toothed  portions  44  and  the 
retaining  washer  46  may  be  best  seen  by  reference 
to  Figs.  4  and  5  of  the  drawings. 

To  describe  how  the  cover  lock  assembly  22 
firmly  locks  the  end  covers  14,  16  in  place  it 

35  should  first  be  noted  that  each  of  the  end  covers 
14,  16  have  a  corrugated  or  dimpled  area  48  ex- 
tending  along  the  circumference  of  each  end  cover 
14,  16  proximate  to  the  opposite  end  portions  of 
the  outer  case  12.  Although  a  wide  range  of  pitches 

40  of  corrugations  on  the  end  cap  14,  16  and  cor- 
responding  cover  lock  20  will  work,  a  best  known 
embodiment  is  suggested  at  an  approximate  pitch 
of  0.2"  (5.08mm).  Furthermore,  in  order  to  reduce 
the  overall  size  of  the  lock  assembly  22  to  a 

45  minimum,  (for  down-sizing  purposes)  the  range  of 
circumferential  motion  of  the  cover  lock  can  be 
limited  to  plus  and  minus  0.5  -  1.0  times  the  pitch 
distance  without  loss  of  function.  A  best  known 
embodiment  is  suggested  at  +/-  .6  times  the  pitch 

50  distance  from  a  center  position.  This  will  require 
the  cover  lock  20  to  be  moved  either  to  the  left  or 
to  the  right  of  center  in  order  to  engage  the  cor- 
rugations  of  the  end  cap  depending  on  where  the 
end  cap  14,  16  came  to  rest  when  its  own  final 

55  tightening  torque  was  reached.  The  mounting  base 
18  is  located  adjacent  the  corrugated  or  dimpled 
areas  48  but  is  affixed  to  the  outer  case  12.  The 
cover  lock  20  is  mounted  to  the  mounting  base  18 

3 
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by  the  screw  42  being  threaded  into  the  hole  40. 
This  allows  the  teeth  44  on  the  front  face  of  the 
cover  lock  20  to  engage  the  open  or  valley  portions 
50  of  the  dimpled  area  48  located  in  between 
raised  portions  52.  Thus,  it  can  be  seen  that  the 
height  of  each  tooth  44  on  the  cover  lock  20  is 
approximately  equal  to  the  depth  of  the  valley 
portions  50  adjacent  to  the  elevated  or  raised  por- 
tions  52  of  the  corrugated  surface  48.  Similarly,  the 
width  of  each  tooth  44  is  approximately  equal  to 
the  width  between  the  raised  portions  52.  Thus,  by 
means  of  the  elongated  annulus  38  on  the  cover 
lock  20,  no  matter  where  the  threaded  end  cap  14, 
16  is  threadably  located  on  the  housing  12,  it  is  a 
simple  matter  to  capture  three  adjacent  valley  por- 
tions  50  on  the  end  cap  with  the  three  toothed 
portions  44  of  the  cover  lock  20  by  screwing  the 
cover  lock  20  to  the  mounting  base  18  to  provide  a 
firm  engagement  of  the  teeth  44  into  the  valley 
portion  50  of  the  corrugated  surface  of  each  end 
cap  14,  16. 

Should  an  operator  desire  to  remove  one  of 
these  end  caps  14,  16,  for  example,  to  perform  an 
internal  adjustment  of  the  transmitter  assembly,  he 
need  only  unscrew  the  screw  42  until  the  teeth  44 
are  loose  enough  to  clear  the  raised  52  and  valley 
portions  50  forming  the  corrugated  circumference 
48  on  each  end  cap  14,  16.  When  this  is  accom- 
plished,  each  end  cap  14,  16  is  free  to  be  rotated 
and  removed.  When  the  operator  is  through  with 
the  internal  adjustment  of  the  transmitter  assembly 
10,  the  procedure  is  reversed  by  threading  the  end 
cap  14,  16  back  on  to  the  outer  case  12  and  then 
screwing  down  the  cover  lock  20  to  the  mounting 
base  18  to  engage  the  threaded  or  toothed  portions 
44  with  the  valley  portions  50  of  each  end  cover 
14,  16. 

As  was  mentioned  earlier,  the  screw  42  is 
retained  to  the  cover  lock  20  by  way  of  the  washer 
46  located  on  the  inside  portion  of  the  cover  lock 
as  may  be  best  seen  with  reference  to  Fig.  4. 
Thus,  even  if  the  cover  lock  20  is  fully  removed 
from  the  base  18  the  screw  42  will  be  retained 
thereto  and  will  not  be  lost  when  the  cover  lock  20 
must  be  again  re-engaged.  To  prevent  the  cover 
lock  20  from  being  entirely  lost,  a  strap  or  umbilical 
cord  assembly  54  is  provided  which  may  be  best 
seen  with  reference  to  Fig.  3. 

The  strap  assembly  54  is  comprised  of  a  re- 
taining  strap  56  made  of  a  polypropylene  or  simi- 
larly  flexible  plastic  material  which  has  formed 
openings  58,  60  at  opposite  ends  of  the  strap  56. 
One  end  of  the  strap  56  is  affixed  to  the  cover  lock 
20  by  screwing  the  strap  56  to  an  embossed  area 
62  located  on  the  top  surface  of  the  cover  lock  20 
by  way  of  a  screw  64.  A  washer  66  may  be  utilized 
to  prevent  the  removal  of  the  screw  64  by  vibra- 
tions.  Similarly,  the  other  end  of  the  strap  60  is 

mounted  to  the  mounting  base  18  by  screwing  the 
end  60  of  the  strap  56  to  the  hole  36  by  way  of  a 
screw  68  and  washer  70.  This  keeps  the  cover  lock 
affixed  to  the  transmitter  housing  12  even  in  situ- 

5  ations  where  the  cover  lock  is  completely  removed 
from  its  base  to  allow  the  easy  removal  of  an  end 
cap  14,  16. 

Certain  modifications  and  improvements  have 
been  deleted  herein  for  the  sake  of  conciseness 

io  and  readability.  However,  it  will  be  understood  that 
all  such  modifications  and  improvements  are  in- 
tended  to  be  fully  covered  within  the  scope  of  the 
appended  claims.  By  way  of  example  and  not 
limitation,  the  strap  or  umbilical  cord  assembly  54 

is  could  be  made  integral  with  one  or  both  of  either 
the  cover  lock  20  and/or  mounting  base  18,  and 
molded  in  a  single  operation.  Due  consideration 
would  be  given,  of  course,  to  the  material  for  such 
a  cord  so  that  excessive  bending  of  same  would 

20  not  cause  breakage,  leading  to  the  separation  of 
the  cover  lock  20  from  the  housing  12. 

Claims 

25  1.  A  locking  assembly  for  a  device  having  a  main 
body  (12)  with  a  rotatably  removable  end  cap 
(14),  said  end  cap  (14)  having  a  circumferential 
corrugated  surface  (48),  said  locking  assembly 
comprising: 

30  a  mounting  base  (18)  affixed  to  the  main 
body  (12)  of  said  device  proximate  to  the  re- 
movable  end  cap  (14)  of  said  device;  and 

a  locking  mechanism  (20)  being  mountable 
to  said  mounting  base  (18)  to  have  an  end 

35  portion  extend  over  the  end  cap  (14)  of  said 
device,  said  end  cap  circumferential  corrugat- 
ed  surface  (48)  interfacing  with  the  end  portion 
of  said  locking  mechanism  (20)  to  interfere 
with  rotation  of  the  end  cap  (14)  on  said  device 

40  whenever  said  locking  mechanism  (20)  is 
mounted  to  said  mounting  base  (18). 

2.  A  locking  assembly  as  set  forth  in  claim  1, 
wherein  the  end  portion  of  said  locking  mecha- 

45  nism  (20)  has  at  least  one  tooth  (44)  fitting  into 
the  corrugated  surface  (48)  of  the  end  cap  (14) 
to  interfere  with  rotation  of  the  end  cap  (14). 

3.  A  locking  assembly  as  set  forth  in  claim  2, 
50  wherein  the  corrugated  surface  (48)  of  the  end 

cap  (14)  has  a  series  of  raised  and  valley 
portions  (52,  50)  and  the  end  portion  of  said 
locking  mechanism  (20)  has  a  plurality  of  teeth 
(44)  sized  to  fit  into  adjoining  valley  portions 

55  (50)  of  the  corrugated  surface  (48). 

4.  A  locking  assembly  as  set  forth  in  claim  1, 
claim  2  or  claim  3,  including  strap  means  (54) 

4 



7 EP  0  597  574  A1 8 

for  retaining  said  locking  mechanism  (20) 
proximate  to  said  mounting  base  (18)  when- 
ever  said  locking  mechanism  (20)  is  removed 
from  said  mounting  base  (18). 

5.  A  locking  assembly  as  set  forth  in  claim  4, 
wherein  said  strap  means  (54)  includes  a  flexi- 
ble  cord  (56)  connected  to  the  side  of  said 
mounting  base  (18)  at  one  end  and  to  the  top 
of  said  locking  mechanism  (20)  at  the  other 
end. 

6.  A  locking  assembly  as  set  forth  in  any  one  of 
claims  1  to  5,  wherein  said  locking  mechanism 
(20)  has  an  annular  opening  (38)  along  a  front 
portion  thereof  having  a  captive  screw  (42) 
therein  for  retaining  said  locking  mechanism 
(20)  to  said  mounting  base  (18)  by  affixing  the 
screw  (42)  into  a  bore  (40)  on  said  mounting 
base  (18). 

7.  A  locking  assembly  as  set  forth  in  claim  6, 
wherein  said  mounting  base  (18)  is  angled 
toward  the  corrugated  surface  (48)  of  the  end 
cap  (14)  and  said  locking  mechanism  (20)  has 
a  complementary  surface  (30)  located  along 
the  annular  opening  (38)  of  said  locking 
mechanism  (20)  to  guide  the  interfering  end 
portion  of  the  locking  mechanism  (20)  into  the 
corrugated  surface  (30)  of  the  end  cap  (14) 
whenever  said  locking  mechanism  (20)  is  af- 
fixed  to  the  said  mounting  base  (18). 

8.  An  instrument  having  a  rotatably  removable 
end  cover  (14)  for  gaining  access  to  circuitry 
therein,  the  instrument  comprising: 

a  main  body  (12)  having  a  mounting  base 
(18)  affixed  thereto  proximate  the  end  cover 
(14); 

an  end  cover  (14)  rotatably  mounted  to 
said  main  body  (12)  having  a  circumferential 
band  (48)  of  raised  portions  (52)  with  valley 
portions  (50)  therebetween  located  proximate 
the  mounting  base  (18);  and 

locking  means  (20)  mounted  to  the  mount- 
ing  base  (18)  of  said  main  body  (12)  for  plac- 
ing  interfering  members  (44)  into  the  valley 
portions  (50)  of  the  circumferential  band  (48)  to 
prevent  the  rotation  of  the  end  cover  (14) 
thereby. 

9.  An  instrument  as  set  forth  in  claim  8,  wherein 
said  locking  means  (20)  includes  a  series  of 
raised  and  valley  portions  and  the  end  portion 
of  said  locking  means  (20)  includes  a  tooth 
member  (44)  alignable  with  a  valley  portion 
(50)  of  said  end  cover  (14). 

10.  An  instrument  as  set  forth  in  claim  9,  wherein 
said  locking  means  (20)  includes  circumferen- 
tial  rotating  means  (38,  42)  for  allowing  said 
locking  means  (20)  to  rotate  circumferentially 

5  along  said  main  body  (12)  to  allow  alignment 
of  the  tooth  member  (44)  with  a  valley  portion 
(50)  of  said  end  cover  (14). 

11.  An  instrument  as  set  forth  in  claim  10,  wherein 
io  said  circumferential  rotating  means  includes  an 

elongated  annular  opening  (38)  in  said  locking 
means  (20)  which  allows  slidable  movement  of 
said  locking  means  (20)  along  the  mounting 
base  (18)  of  said  locking  means  (20)  prior  to 

is  being  locked  thereto. 

12.  An  instrument  as  set  forth  in  claim  11,  includ- 
ing  a  screw  (42)  captured  within  said  annular 
opening  (38)  to  be  slidably  movable  therein 

20  and  being  alignable  with  a  bore  (40)  in  said 
mounting  base  (18). 

13.  An  instrument  as  set  forth  in  any  one  of  claims 
8  to  12,  including  a  strap  means  (54)  for  retain- 

25  ing  said  locking  means  (20)  proximate  to  said 
mounting  base  (18)  whenever  said  locking 
means  (20)  is  removed  from  said  mounting 
base  (18). 

30  14.  An  instrument  as  set  forth  in  claim  13,  wherein 
said  strap  means  (54)  includes  a  flexible  cord 
(56)  connected  to  the  side  of  said  mounting 
base  (18)  at  one  end  and  to  the  top  of  said 
locking  means  (20)  at  the  other  end. 

35 
15.  A  locking  mechanism  for  locking  a  rotatable 

element  (14)  of  an  assembly  to  a  stationary 
element  (12)  of  the  assembly,  the  locking 
mechanism  comprising: 

40  a)  a  circumferential  corrugated  surface  (48) 
on  said  rotatable  element  (14); 
b)  means  (38)  for  moving  the  locking 
mechanism  (20)  along  the  stationary  ele- 
ment  (12)  to  align  it  with  a  desired  portion 

45  of  the  rotatable  element  circumferential  cor- 
rugated  surface  (48);  and 
c)  means  (44)  for  placing  the  locking 
mechanism  (20)  into  an  interfering  position 
with  the  circumferential  corrugated  surface 

50  (48)  on  said  rotatable  element  (14)  to  pre- 
vent  rotation  of  the  rotatable  element  (14). 

16.  A  locking  mechanism  as  set  forth  in  claim  15, 
wherein  said  means  for  placing  said  locking 

55  mechanism  into  an  interfering  position  com- 
prises  at  least  one  tooth  (44)  which  fits  into 
said  rotatable  element  circumferential  corru- 
gated  surface  (48)  to  prevent  rotation  of  the 

5 
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rotatable  element  (14). 

17.  A  locking  mechanism  as  set  forth  in  claim  16, 
wherein  said  rotatable  element  circumferential 
corrugated  surface  (48)  has  a  series  of  raised  5 
and  valley  portions  (52,  50)  and  said  means  for 
placing  said  locking  mechanism  into  an  inter- 
fering  position  comprises  a  plurality  of  teeth 
(44)  sized  to  fit  into  adjoining  valley  portions 
(50)  of  said  circumferential  corrugated  surface  10 
(48). 

18.  A  locking  mechanism  as  set  forth  in  claim  15, 
claim  16  or  claim  17,  wherein  said  stationary 
element  (12)  has  a  mounting  base  (18)  affixed  is 
thereto  proximate  to  said  rotatable  element 
(14)  and  said  means  for  moving  the  locking 
mechanism  (20)  along  the  stationary  element 
(12)  comprises  an  annular  opening  (38)  along  a 
front  portion  thereof  having  a  captive  screw  20 
(42)  therein  for  retaining  said  locking  mecha- 
nism  (20)  to  said  stationary  element  (12)  by 
affixing  the  screw  (42)  into  a  bore  (40)  in  said 
stationary  element  (12). 

6 
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