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(S)  Power  source  for  an  electroballistic  sequencing  system. 

(57)  Start-up  electrical  power  modules  (10)  are 
utilized  in  electroballistic  sequencing  systems 
for  initiating  the  ballistic  sequence  necessary 
for  seat  and  canopy  ejection  in  military  aircraft. 
The  power  modules  (10)  utilize  aircraft  power  to 
initiate  the  ballistic  sequence  necessary  for 
ejection  of  the  pilot  or  pilots.  The  power  module 
(10)  also  comprises  two  independent  internal 
power  supplies  (18,20)  as  back-up  power  sour- 
ces  in  the  event  of  total  aircraft  power  failure. 
The  power  modules  (10)  are  activated  by  the 
manual  pulling  action  of  an  actuation  shaft  (22)  Q| by  the  pilot  or  by  the  automatic  pushing  action  ~' 
of  the  actuation  shaft  (22)  by  a  piston  once  the 
pilot  initiates  the  ejection  sequence.  Once  the 
actuation  shaft  (22)  is  pulled  into  an  armed 
position,  dual  switches  (14,16)  are  activated 
thereby  supplying  electrical  power  from  the 
aircraft  or  from  the  back-up  power  sources  ^  
(18,20)  to  a  signal  conditioner  and  controller  r— 
(12).  The  signal  conditioner  and  controller  (12) 
processes  the  signals  and  outputs  a  single  di- 
rect  current  signal  to  a  ballistic  sequencer  (52). 
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The  present  invention  relates  to  a  power  source 
having  two  independent  internal  power  supplies  as 
back-up  power  sources,  and  more  particularly,  to  a 
power  module  having  multiple  levels  of  redundancy 
for  an  electroballistic  sequencing  system  utilized  in 
ejection  seat  systems  of  military  aircraft. 

The  majority  of  state  of  the  art  ejection 
seat/canopy  sequencing  systems  utilized  in  military 
aircraft,  are  pyrotechnic  or  ballistic  type  systems  such 
as  hot  gas,  shielded  mild  detonated  cord  and  TLX. 
These  ballistic  systems  are  started  or  activated  by  the 
mechanical  actuation  of  a  ballistic  initiator  which  cre- 
ates  a  super  fast  ballistic  shock  wave  or  signal  that 
travels  through  a  ballistic  conduit  in  a  manner  analo- 
gous  to  that  of  an  electrical  signal  through  a  wire.  Al- 
though  effective,  there  are  a  number  of  disadvantag- 
es  associated  with  these  types  of  systems.  The  two 
most  prominent  disadvantages  of  ballistic  systems 
are  system  operational  lifetime,  and  ejection  se- 
quence  liming  accuracy,  both  of  which  are  caused  by 
the  inherent  characteristics  of  the  system  compo- 
nents.  Firstly,  the  chemical  constituents  utilized  in  a 
ballistic  device  have  a  fixed  lifetime  of  usefulness, 
typically  5  to  8  years,  and  thereafter  must  be  re- 
placed.  Accordingly,  the  system  components  must  be 
replaced  at  regular  maintenance  intervals  which  is 
costly  in  terms  of  time  and  money  as  well  as  aircraft 
unavailability.  Secondly,  ejection  sequence  timing  re- 
quires  fixed  delays;  therefore,  the  ballistic  sequence 
is  timed  to  generate  these  delays.  However,  the  bal- 
listic  initiation  is  generally  based  upon  some  type  of 
chemical  reaction  and  therefore  is  inherently  less  ac- 
curate  than  an  electrically  created  time  delay. 

Recently,  ejection  seat/canopy  sequencing  sys- 
tems  are  utilizing  electroballistic  sequencing.  These 
electroballistic  systems  are  started  or  initiated  by 
turning  on  an  electrical  power  source.  Whereas  in  a 
purely  ballistic  system  the  chemical  constituents  must 
be  replaced  at  regular  internals,  the  components  in 
the  electroballistic  system,  such  as  cables,  plugs,  div- 
iders,  and  resistors,  are  good  for  the  life  of  the  air- 
craft,  and  only  a  small  and  accessible  portion  of  the 
system  has  to  be  periodically  changed.  In  addition,  as 
stated  above,  electrical  systems  are  more  accurate  in 
terms  of  timing  as  their  ballistic  counterparts. 

The  present  invention  is  directed  to  a  power  mod- 
ule  for  an  electroballistic  sequencing  system.  The 
power  module  comprises  an  actuation  means  for  ini- 
tiating  the  electroballistic  sequence,  at  least  one  in- 
ternal  power  source  for  supplying  a  first  internal  elec- 
trical  signal  to  initate  a  ballistic  signal,  signal  condi- 
tioning  and  controlling  means  for  routing  either  the 
first  internal  electrical  signal  or  at  least  one  external 
electrical  signal  supplied  by  an  external  power  source 
to  an  ejection  sequencer,  and  switching  means  for 
supplying  either  the  first  internal  electrical  signal  or 
the  external  electrical  signal  to  the  signal  conditioning 
and  controlling  means. 

The  power  module  of  the  present  invention  pro- 
vides  an  accurate  and  reliable  power  source  for  seat 
and  canopy  ejection  systems  utilized  in  military  air- 
craft.  To  provide  fail  safe  operation  of  the  seat  and 

5  canopy  ejection  systems,  the  power  module  incorpor- 
ates  multiple  levels  of  redundancy.  Specifically,  the 
power  module  comprises  two  internal  batteries  each 
capable  of  supplying  an  electrical  signal  for  initiating 
the  ballistic  sequence.  In  addition,  the  power  module 

10  also  receives  and  processes  three  external  signals 
from  aircraft:  sources,  which  can  also  be  utilized  for 
initiating  the  ballistic  sequence.  Therefore,  the  power 
module  incorporates  five  levels  of  redundancy  to  en- 
sure  fail  safe  operation  of  the  seat  and  canopy  ejec- 

15  tion  system. 
The  power  module  of  the  present  invention  is  a 

relatively  simplistic  system  which  is  easy  to  manufac- 
ture  and  maintain.  The  internal  components  of  the 
power  module  are  designed  to  last  the  lifetime  of  the 

20  aircraft.  In  addition,  the  power  module  can  easily  be 
retrofit  into  any  number  of  existing  aircraft.  According- 
ly,  the  power  module  is  a  highly  efficient  and  low  cost 
device  which  provides  for  fail  safe  operation  of  seat 
and  canopy  ejection  systems. 

25  Figure  1  is  a  diagrammatic  representation  of  the 
start-up  electrical  power  module  of  the  present  inven- 
tion. 

Figure  2  is  a  diagrammatic  representation  of  an 
electro-explosive  device. 

30  The  present  invention  is  directed  to  a  power  mod- 
ule  for  an  electroballistic  sequencing  system  utilized 
in  the  ejection  seats  of  military  aircraft.  The  power 
module  provides  for  multiple  levels  of  redundancy  to 
ensure  fail  safe  operation  of  the  seat  and  canopy  ejec- 

35  tion  sequencing  system.  In  addition,  the  power  mod- 
ule  is  capable  of  initiating  an  aircraft's  seat  and  can- 
opy  ejection  sequencing  system  in  the  event  of  a  total 
power  loss  in  the  aircraft. 

The  power  module  can  also  be  utilized  in  other 
40  electrical  systems  which  require  independent,  stand 

alone  electrical  power  sources.  Basically,  the  power 
module  can  be  utilized  as  the  start  up  electrical  power 
source  for  a  mulitple  of  aircraft  systems  or  other  sim- 
ilar  systems  where  a  highly  reliable  power  source  is 

45  required. 
Referring  to  Figure  1,  there  is  shown  a  diagram- 

matic  representation  of  the  start-up  electrical  power 
module  10.  The  power  module  10  comprises  a  signal 
conditioner  and  controller  12,  dual  initiation  switches 

so  14  and  16,  a  thermal  battery  18,  a  standard  chemical 
battery  such  as  a  Nickel  Cadmium  battery  20  ora  new 
technology  chemical  battery  such  as  a  Lithium  bat- 
tery  20,  and  an  actuation  shaft  22,  all  housed  within 
a  sealed  unit  24.  In  aircraft  having  seat  and  canopy 

55  ejection  systems  which  are  initiated  by  a  pulling  type 
action,  a  handle  26  is  connected  to  one  end  of  the  ac- 
tuation  shaft  22.  In  aircraft  having  seat  and  canopy 
ejection  systems  which  utilize  a  pressure  source  in  i- 
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tiation  a  piston  type  device  which  is  not  shown  in  the 
figure,  but  which  is  familiar  to  those  skilled  in  the  art, 
is  connected  to  the  other  end  of  the  actuation  shaft 
22  and  provides  a  pushing  type  action  upon  the  ac- 
tuation  shaft  22. 

The  operation  of  the  power  module  10  is  descri- 
bed  with  respect  to  a  pulling  action  initiation  via  the 
handle  26,  however,  it  should  be  understood  by  those 
skilled  in  the  art  that  the  power  module  10  operates 
in  the  same  manner  regardless  of  the  type  of  initiation 
action.  To  initiate  the  ejection  sequence,  the  handle 
26  is  pulled  in  the  direction  of  the  arrow  28  thereby 
causing  the  actuation  shaft  22  to  move  into  the  armed 
position.  As  the  actuation  shaft  22  moves  into  the 
armed  position,  the  dual  switches  14  and  16  are 
forced  into  the  on  position.  The  dual  switches  14  and 
16  comprise  contact  levers  30  and  32  respectively 
which  rest  upon  a  smaller  diameter  section  34  of  the 
actuation  shaft  22  when  the  shaft  22  is  in  the  un- 
armed  position.  As  the  actuation  shaft  22  is  moved 
into  the  armed  position,  the  contact  levers  30  and  32 
are  forced  outward  by  a  tappered  section  36  of  the  ac- 
tuation  shaft  22,  thereby  forcing  the  dual  switches  14 
and  16  into  the  on  state.  Dual  switches  14  and  16  are 
utilized  to  provide  an  additional  level  of  redundancy  in 
the  power  module  10.  In  the  unlikely  event  that  a 
switch  fails,  there  is  always  a  second  switch  available 
to  ensure  that  the  power  module  10  operates  without 
interruption. 

The  dual  switches  14  and  16  are  operable  to  sup- 
ply  at  least  one  electrical  signal  from  four  possible 
power  sources  to  the  signal  conditioner  and  controller 
12.  Two  of  the  possible  power  sources  are  the  ther- 
mal  battery  18  and  either  the  Lithium  or  Nickel  Cad- 
mium  battery  20.  The  remaining  two  power  sources 
are  external  to  the  power  module  10.  The  two  exter- 
nal  sources,  which  include  the  main  aircraft  battery 
38  which  supplies  a  twenty-eight  volt  D.C.  signal  via 
line  40,  and  the  aircraft  generator  42  which  supplies 
a  first:  one  hundred  ten  volt  A.C.  signal  via  line  44  and 
a  second  one  hundred  ten  volt  A.C.  signal  supplied  via 
line  46,  provide  three  possible  electrical  signals  for 
operation  of  the  power  module  10.  The  two  A.C.  sig- 
nals  are  supplied  by  the  aircraft  generator  42  to  pro- 
vide  power  for  the  directional  movement  of  the  seat. 
One  signal  is  utilized  to  control  the  backward  and  for- 
ward  motion  of  the  seat  and  the,  other  signal  is  util- 
ized  to  control  the  up  and  down  motion  of  the  seat.  Ac- 
cordingly,  since  these  two  A.C.  signals  are  already 
conveniently  placed  in  the  cockpit,  the  two  A.C.  sig- 
nals  are  tapped  via  lines  44  and  46  foruse  by  the  pow- 
er  module  10.  The  three  external  electrical  signal 
lines  40,  44  and  46  are  brought  into  the  power  module 
10  through  a  connector  fitting  48  located  on  the  un- 
derside  of  the  housing  24.  If  the  aircraft  power  sup- 
plies  38  and  42  are  operational  then  all  four  possible 
power  sources  18,  20,  38  and  42  would  be  supplying 
at  least  one  electrical  signal  to  the  signal  conditioner 

and  controller  12  when  the  actuation  shaft  22  is 
moved  intothe  armed  position.  If  however  the  aircraft 
power  supplies  38  and  42  were  not  operational,  then 
the  two  battery  sources  18  and  20  would  be  the  only 

5  sources  supplying  the  electrical  signal  to  the  signal 
conditioner  and  controller  12. 

The  Lithium  or  Nickel  Cadmium  battery  20  is  ca- 
pable  of  supplying  at  a  minimum,  a  one  amp,  one  watt 
electrical  signal  to  the  signal  conditional  and  control- 

10  ler  12  on  demand.  Typically,  batteries  of  this  type  pro- 
vide  five  amp  signals  for  a  short  duration;  however,  all 
that  is  required  to  initiate  the  ballistic  sequence  is  a 
one  amp,  one  watt  electrical  signal  for  a  short  dura- 
tion.  Given  that  the  entire  ejection  sequence  is  com- 

15  pleted  within  five  seconds,  the  electrical  signal  from 
the  battery  need  last  only  a  fraction  of  that  time.  The 
thermal  battery  18  is  a  backup  battery  also  capable 
of  supplying  at  a  minimum,  a  one  amp,  one  watt  elec- 
trical  signal  in  the  event  that  the  Lithium  or  Nickel 

20  Cadmium  battery  20  fails.  The  thermal  battery  18  is 
mechanically  actuated  by  a  lever  mechanism  50  con- 
nected  to  the  actuation  shaft  22.  Accordingly,  when 
the  actuation  shaft  22  is  moved  into  the  armed  posi- 
tion,  the  thermal  battery  18  is  automatically  activated 

25  by  the  movement  of  the  lever  mechanism  50  which 
causes  an  explosive  mixture  of  two  electrolytes  within 
the  thermal  battery  18.  The  mixing  of  the  two  elec- 
trolytes  causes  a  rapid  build-up  of  current  within  ap- 
proximately  a  tenth  of  a  second.  This  electrical  signal, 

30  which  is  also  of  short  duration,  is  then  supplied,  via 
the  dual  switches  14  and  16  to  the  signal,  conditioner 
and  controller  12. 

The  signal  conditioner  and  controller  12  compris- 
es  a  simple  switching  or  routing  network  and  a  rectifer 

35  circuit.  The  routing  network  is  utilized  to  control  which 
of  the  five  possible  electrical  signals  will  be  output  to 
initiate  the  ejection  sequence.  The  routing  network 
operates  on  a  heirarchal  basis  which  is  preprogram- 
med  or  preset  into  the  device.  The  ejection  sequencer 

40  52  requires  at  a  minumum  a  one  amp,  one  watt  D.C. 
signal  to  initiate  the  ballistic  sequence.  Referring  to 
Figure  2,  there  is  shown  an  electro-explosive  device 
54,  EED,  having  an  explosive  charge  which  initiates 
the  ballistic  signal  and  a  primer  56.  The  primer  56 

45  comprises  a  bridge  wire  58  which  heats  up  when  the 
signal  from  the  power  module  10  passes  there- 
through.  The  primer  56  is  ignited  by  the  heat  energy 
output  from  the  bridge  wire  58  which  causes  the  ex- 
plosive  charge  to  detonate.  Since  a  D.C.  signal  is  re- 

50  quired,  the  reticfier  circuit  of  the  signal  conditioner 
and  controller  12  is  necessary  if  either  of  the  two  A.C. 
signals  from  the  aircraft  generator  42  are  utilized.  The 
rectifier  circuit  is  a  simple  diode  arrangement  which 
acts  as  a  half-wave  rectifier.  A  full-wave  rectifier  cir- 

55  cuit  is  not  necessary  because  the  D.C.  signal  re- 
quired  by  the  EED  54  need  not  be  a  "clean"  signal. 
The  D.C.  signal  from  the  signal  conditioner  and  con- 
troller  12  is  output  from  the  power  module  1  0  via  line 
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60  which  exits  through  the  connector  fitting  48. 
The  power  module  10  comprises  a  number  of 

safety  devices.  Referring  back  to  Figure  1,  a  safety 
pin  is  placed  within  a  safety  pin  hole  62  in  the  actua- 
tion  shaft  22  to  prevent  accidental  or  inadvertent 
movement  of  the  actuation  shaft  22  into  the  armed 
position.  The  safety  pin  is  connected  to  a  safety  flag 
which  is  located  within  the  cockpit  area.  In  orderto  ini- 
tiate  the  ejection  sequence,  the  safety  flag  must  be 
pulled  thereby  removing  the  safety  pin  from  the  ac- 
tuation  shaft  22.  A  detent  locking  device  64  prevents 
the  actuation  shaft  22  from  moving  out  of  the  armed 
position  once  set  there.  The  detent  locking  device  64 
comprises  a  spring  loaded  ball  66  which  fits  into  a  de- 
tent  groove  68  when  the  actuation  shaft  22  is  in  the 
unarmed  position,  and  into  a  notch  70  of  the  actuation 
shaft  22  when  the  actuation  shaft  22  is  in  the  armed 
position.  The  power  module  10  is  also  designed  to 
work  in  conjunction  with  a  handle  lock  which  is  typi- 
cally  located  on  the  ride  of  the  seat.  In  order  to  pull 
the  handle  on  the  power  module  10,  the  handle  lock 
must  be  rotated  to  an  unlocked  position. 

The  power  module  10  also  comprises  device 
checking  means.  A  battery  power  check  device  72  is 
located  on  the  housing  24  of  the  power  module  10 
and  indicates  if  the  Lithium  or  Nickel  Cadmium  bat- 
tery  20  is  operational.  Additionally  there  is  a  built-in- 
test,  BIT,  check  point  74  on  the  power  module  10.  The 
built-in-test  for  this  system  would  be  a  continuity 
check.  The  text  involves  passing  a  small  current 
throughout  the  system  to  determine  if  there  is  a  com- 
plete  circuit.  Additionally,  there  is  a  ground  point  76  on 
the  power  module  1  0  which  also  serves  as  an  aircraft 
ground. 

Although  shown  and  described  is  what  are  be- 
lieved  to  be  the  most  practical  and  preferred  embodi- 
ments,  it  is  apparent  that  departures  from  specific 
methods  and  designs  described  and  shown  will  sug- 
gest  themselves  to  those  skilled  in  the  art  and  may 
be  used  without  departing  form  the  spirit  and  scope 
of  the  invention.  The  present  invention  is  not  restrict- 
ed  to  the  particular  constructions  described  and  illu- 
strated,  but  should  be  constructed  to  cohere  with  all 
modifications  that  may  fall  within  the  scope  of  the  ap- 
pended  claims. 

Claims 

1.  A  power  module  (10)  for  an  electroballistic  se- 
quencing  system,  said  power  module  (10)  com- 
prising  actuation  means  for  initiating  said  electro- 
ballistic  sequencing  system;  at  least  one  internal 
power  source  (1  8,  20)  for  generating  a  first  inter- 
nal  electrical  signal  to  initiate  a  ballistic  signal; 
signal  conditioning  and  controlling  means  (12)  for 
routing  either  said  first  internal  electrical  signal  or 
a  first  external  electrical  signal  supplied  by  an  ex- 

ternal  power  source  (38,  42)  to  an  ejection  se- 
quencer  (52);  and  switching  means  (14,  16)  for 
supplying  either  said  first  internal  electrical  signal 
or  said  first  external  electrical  signal  to  said  signal 

5  conditioning  and  controlling  means,  said  switch- 
ing  means  (14,  16)  being  switched  on  by  said  ac- 
tuation  means. 

2.  The  power  module  according  to  claim  1  ,  wherein 
10  said  actuation  means  comprises  a  shaft  (22) 

movable  between  an  unarmed  position  and  an 
armed  position,  said  shaft  having  a  handle  (26) 
attached  thereto  for  moving  said  shaft  (22)  from 
said  unarmed  position  to  said  armed  position. 

15 
3.  The  power  module  according  to  claim  1  or  2,  fur- 

ther  comprising  a  second  internal  power  source 
(1  8,  20)  forgenerating  a  second  internal  electrical 
signal  to  initiate  said  ballistic  signal. 

20 
4.  The  power  module  according  to  any  one  of  the 

preceding  claims,  wherein  said  at  least  one  inter- 
nal  power  source  (18,  20)  is  a  Nickel  Cadmium 
battery  or  a  lithium  battery  (20)  capable  of  gen- 

25  erating  and  delivering  an  at  least  one  amp,  one 
watt  direct  current  electrical  signal  for  a  short  dur- 
ation. 

5.  The  power  module  according  to  claim  3,  and  any 
30  one  of  the  preceding  claims,  wherein  said  second 

internal  power  source  (18,  20)  is  a  thermal  bat- 
tery  (18),  said  thermal  battery  (18)  being  activat- 
ed  by  the  movement  of  said  shaft  (22)  from  said 
unarmed  position  to  said  armed  position  to  gen- 

35  erate  and  deliver  an  at  least  one  amp,  one  watt  di- 
rect  current  electrical  signal  for  a  short  duration. 

6.  The  power  module  according  to  any  one  of  the 
preceding  claims,  wherein  said  external  power 

40  source  comprises  an  aircraft  battery  (38)  and  an 
aircraft  generator  (42),  said  aircraft  battery  (38) 
being  capable  of  generating  and  delivering  an  at 
least  one  amp,  one  watt  direct  current  electrical 
signal  as  said  first  external  electrical  signal,  and 

45  said  aircraft  generator  (42)  being  capable  of  gen- 
erating  and  delivering  two  one  hundred-ten  volt 
alternating  current  electrical  signals  as  second 
and  third  external  electrical  signals. 

so  7.  The  power  module  according  to  claim  6,  wherein 
said  signal  conditioning  and  controlling  means 
(12)  comprises  a  rectifier  circuit  for  converting 
said  two  one  hundred-ten  volt  alternating  current 
electrical  signals  into  two  direct  current  signals. 

55 
8.  The  power  module  according  to  claim  7,  wherein 

said  signal  conditioning  and  controlling  means 
(12)  further  comprises  a  routing  networkfor  rout- 

4 
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ing  one  of  said  first  internal  electrical  signal,  said 
second  internal  electrical  signal,  said  first  exter- 
nal  electrical  signal,  said  second  external  electri- 
cal  signal,  or  said  third  external  electrical  signal 
to  said  ejection  sequencer  (52). 

9.  The  power  module  according  to  claim  8  and  any 
one  of  the  preceding  claims,  wherein  said  switch- 
ing  means  comprises  dual  switches  (14,  16) 
which  are  actuated  by  the  movement  of  said  shaft 
(22)  from  the  unarmed  to  armed  position,  said 
dual  switches  (14,  16)  being  operable  for  supply- 
ing  either  said  first  or  second  internal  electrical 
signals,  or  said  first,  second,  or  third  external 
electrical  signals  to  said  signal  conditioning  and 
controlling  means  (12). 

10.  The  power  module  according  to  any  one  of  the 
preceding  claims,  further  comprising  a  safety  de- 
vice  for  preventing  the  accidental  initiation  of  said 
electroballistic  sequencing  system. 

11.  The  power  module  according  to  claim  10,  wherein 
said  safety  device  is  a  safety  pin  positioned  with- 
in  a  safety  pin  hole  (62)  of  said  actuation  shaft 
(22). 

12.  The  power  module  according  to  any  one  of  the 
preceding  claims,  wherein  said  electroballistic 
system  is  utilized  in  a  seat  and  canopy  ejection 
system  of  a  military  aircraft. 

13.  A  method  for  powering  an  electroballistic  se- 
quencing  system,  said  method  comprising  the 
steps  of  initiating  said  electroballistic  sequencing 
system;  generating  first  and  second  internal  elec- 
trical  signals  to  initiate  a  ballistic  signal;  routing 
either  said  first  or  second  internal  electrical  sig- 
nals,  or  first,  second,  or  third  external  electrical 
signals  supplied  by  an  external  power  source  (38, 
42)  to  an  ejection  sequencer  (52)  to  initiate  said 
ballistic  signal;  and  supplying  either  said  first  or 
second  internal  electrical  signals,  or  said  first, 
second,  or  third  external  electrical  signals  to  a 
signal  conditioning  and  controlling  means  (12)  for 
routing  said  internal  and  external  electrical  sig- 
nals. 

and  delivering  at  least  one  amp,  one  watt  direct 
current  electrical  signals  for  a  short  duration. 

16.  The  method  for  powering  an  electroballistic  se- 
5  quencing  system  according  to  any  one  of  claims 

13  to  15,  wherein  said  first,  second  and  third  ex- 
ternal  electrical  signals  are  supplied  from  aircraft 
power  sources  (38,  42). 

10  17.  The  method  for  powering  an  electroballistic  se- 
quencing  system  according  to  any  one  of  claims 
13  to  16,  further  comprising  the  step  of  prevent- 
ing  the  accidental  initiation  of  said  electroballistic 
sequencing  system. 

15 

14.  The  method  for  powering  an  electroballistic  se- 
quencing  system  according  to  claim  13,  wherein  so 
said  initiating  step  comprises  moving  an  actua- 
tion  shaft  (22)  from  an  unarmed  position  to  an 
armed  position. 

15.  The  method  for  powering  an  electroballistic  se-  55 
quencing  system  according  to  claim  13  or  14, 
wherein  said  step  of  generating  first  and  second 
internal  electrical  signals  comprises  generating 
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