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A DESCRIPTIO N OF A ROBUST DIC :?A:.
RECORDING SYSTEM

PRECIS

A Ic~ortpt .on t~~ given oV a robust and accurate sensor pack and r e c or d L n~.~
,--~tem developed ~‘or torpedo water entry trials. The recording medium is

• c~i~ puter cont rol led solid ‘tat e memory.
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— ~~~~

• To~ -~ -
, .~ ~~~~~~ -cn~ or -~~.J d ~a ~~~~~~~ 1~~~~~~~~• de . . ~op h;i lAC

.-.c~~~:o.~ll to ~s A T h~ s~i~~~L~~Lc:~t i a ! . . or p-~( :k ~~~~~ or.:
1 :ea r :~- e1e~~a io, .; of a bed ’. - ~ aa~~~r. ’ ~n -

~ ~a-
at :.l ~~. s eed so that 1 ~.s t r  ~ ectory r -~e be ~oop~~ 1.

• Ca-~ ~e:np I e t e  ~~~ ~em ~ as ~es~~~~ed to worK t :~roa~-~. levels of .;o- ck ~~
fo r  5 osee and ~~ moni tor  V channels of Ja ’ a wi th 1,. .~~-. c  r-ea.-~ of

?~IL DATA AC~ JIS TIC- .~ C ’{3 S~

d. Tri o ~i . t o  :.~o ~~~~~~ Con .; r~~ ern cc :is o of v :oa ’~o!’ -- : .oo- .eot .. . C~.e iS 00

• :.~: pao~: a. ~cn 0: areS tne  iofoi’r..at tsr. osd the  - : - : r -  Is th e  comp~~~ . r + a -~~

• . f i :~~s -~ .~..1 s t o r e s  toe : iformatj c~i .

- • Coo ~~ o ~a -o of to e  . :csr~ . - Lor~ :..~~~~~~~... ma - a ~rof’~~
-~~~~~ of ~ot :~~~~~~~~~ 2C of toe item: to be ~~ ed .  :~~d. as ~~~~~~~~ 

-

‘a, e .: or: - ac. ~re ~~~~~
.-. o ’ . ~~~~~~~ .. corspater  O t .: roomso ’ . - m~~ eme~~o e 32K f r  a - 

C

~

,.o ~~~~ fo~’ a 16 ~~~~~~~~~ Th~ .~~~ oers i orthed here
‘rio -

.~~~~~~ e ~~:h - K of :oersor

• hto i::ors :.j..aJ is :.sople to o re .  The oper~ cor oa: ool j  to ~~~~
a :~~~~ -~~--~-J ~~ :.T .rii ~.oto toe  corn prs t e r , gather  the  da:a , aod - 

t r i o coap~~cer to ;~~t p ~ t th e  d.~~ a ( -lam dump).  During d at a  dam p mc
-:: o oer ~~~~~~~~ the  n t e n o s  of the storage area onto  paper t a p  in a t a;  -

6 3a.t ‘mat :. . - ,o- • Thi~ r :torm~~ :r~ als conditions one comput e r  a~~~. re~ .~~r.

~~~~~~~~~~ ora .r a n  and can alternate between gatherio~ aad - - - .;
~~

- . .  
-

•

SENSOR PACK 

:.~Cf cor i t  - rtei bat tery powered pack w o t o  3 — .a~-
C acoo le romet e r s  mounted ortho~ ooall :r s.~

• The c p ~~;s from the rerisors are processed so a- to prr  - C -  ~~~ r-
The signal..- are all fo lmoc  i to ~~

:- - -  -

i’a te  of once cor 2 mse c .  For lower : p I~. o: -“~~~~~ ‘ -

Is ~~~~~~ 
- ;~~r th c r  w~ O:1 Out  : ~~~~~~~~ 3eca~ :~ oh - o.o~~r ..a oo- -

so ~~-a. ic;r prodaot ioo  was a 12 ~~ o ma .soe , a
tec:5 t~~. ‘.~~~ ~~~~~~~~ to  amocmrnc iaoe  the large d~.ci u-s:c :- ar ge of one .:~t :~ .0-  - -

• ~~.. too s~~sce  r- ta..s-c of the in:t~~ n~ents to of toe order of ~C.  ~ the

~~~~~ri
- -td ori a sub frane wi th in  the pack . The - -tb f rame ~-: Cccl ~•e s

toe pack bj  :~~coer shock mounts , these aYenu a te  one 250g 5 rn -soc thoc~c o r

~o:c - oar. 30- . Th~~ -Cofiection of the shock mount : with load is hoowu; t o fe t oe :~
toe ~~~~ :~ -~r~c; o~~~7or.se of the s7Steo sc tha t  If rc ---oored these error. -J

.~c ~~~~~~~ :~~o go~o. .:.e data is being aoalysed.

• T~ coos of the pack oas been designed to meet the 2~ Og shock re ~u aremen
A ~~

- - p . c .  c a t Ion  of the sensor pack is given in Appendix A.

CO~~~JTER

- -. ..  t~~c c . ;.eo .or  th is  eq-u 1pment was the Sperr , r i d  2A whoch  is a
~~~~~~~~~~~~~~~ c..f s he t - I’2  ~~~~ 10 ths ~ (OCET sys tem aod so s -me

2rie computer has a good h i c  try  :f  w:rn~.1 in r o u t .
00. . t - 5 . . ..
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~ ac~~ - - c  s,f c -  :.~~~S . t h t h A c o r o p . o - .:- .~~~~ t rf of  :-u 5 -t , : ; .j ~~~ i - -~~~s - t s o t —
- -

, 
:th.. ~~. - a 6 ‘ .- e C  art anals~-ac to dh - . ta l 5 o . ~C: ’ - : -  • Toe

S .  . - C ):i .eop ar or LS via -
~~ so  af i clar -i ASH t el _ t y p o-

• s. -S . .) . t u t ’  :.a t- .e cicac.; -~f -p e r s : L o r ~.

- • :~ C—- ° ~
-
~~~

- ‘ — 
-
•

t - ~~t d~JOp ..O~~.

-~~~ oc roop~. 0e2 ~~~ Ce area t o  do e lcp  dam yaon er og :sroyr :~~s bar -r~
oar yz— f:ng a great degree of u l ex a b t hi t y  to the

so.

c a ’  dh~C.I 1ok::::c

Cc ar so n C .. I~~.t~~rf r  sapporoed semicon duc tor  m em ory ,  the dara
a’ 50 O~~ scd a_ i l  stay resident arttil the batt e rae :  are

0 th

OS.~ :r- oam ~foor a long per od of s to r~~: too oysters .; ‘oat or - - c
art tOe:t the program loaded via the  t e letype . The proyraro 

Cs rth:e simp l e  a: : .o  1Ly 2~ has a ~~ M boots t rap  loader which as
oar p ower  as ario sbed ont o the  computer.

• The oars  r at h e r_ a’ cr c -ram s arc of necessity short , otherwise Cey ocooo p
- e mu o. a_ C~~~ole :oor~ye ~ sarc , and, therefore take onl y a few mir ia t e r :  to  1c-ar .

DATA GA~~~ R fl~G

-s ,_ s a: done - -sf_ lb  Thp eod. solely on the users program , h owcoo: -  sna
-:.~~~.os:: su-o~~thng r o t”  I: about 500 per sec per channel.

DATA DtJI~~

C o o • ‘c.r.;ar:r warn switc oed  to  the data dump mode out puts the  content :  of 4

a r ’  .~r-: _ on to  :arp ’’ cope Cr. a compact 1 bi~ format . The foss-ar oh~ :os:
0’ . o : ; T .~L . . ;o : o . : a r th e , A ~~~~~e a s the fir c t 6 ’oits , and, the LS $~.oe ac~~~o .

so .  b a t s .  Too format as ilUsoraoe-i txt  Fagore . The a’ r s t ’
Toy trio s t o  byt e 0:1-50 follows 2 b i t  words of -dc~ s. Afmr the

o -ar C. so a S 5 :aa ’ a.; byt e  tha t  determines wh e t h e r  the do’ a w o r T h  arc-
s c m - c  oar Trio i soa -. l c s c  is ended oa th  3 ‘o r o e s  of dam t h a t : - ~ce .y,

• _ . , rio rc ~S c;’ . . The .:-aruence t a r n  r ep e a t s ;  mere  is cc end of t o~’-
cc or’ ar cs .. ’ . -so .

- 
. The o ;ops’o f cr m - _ o wa-s -h a rem so an to keep the length of paper topo to a 

cc redac0 toe damp time as much as possible. W Cco u r a o~ a
s’s~,d te:- yp - . at t.arZCJ approximately 25 minutes to dump BK of mern o r;r .

° • C’ro:o -o.’p’-rio n~:e i t na: root been found that the compact non ::tancl ’r.oi top”
ho: .~-cor. a . -a’ ~~cap as toe iu~ it medium for l a t e r  or i t l n. -i: progr~r.~. -on

s . c  tomputec: .

u::C LASS IFIEDAJNLIMIT~~
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— • T .  a,,ar ) .. 53 s ) a r_ e ’ - _ _ : , - . ; - : .-; _... - - -50 5 . _ O S  0~~, .. 0 - - . .,
- 
.~~ c~ . a r ,  .:..~r ..-e t sm t o ; - c : ~~s ’ts- - f  c - c , hence 0’ :‘ : a r ’ no a:

- ~~~~~~~~~ - - :p o  so. ’ ’ : .’ ). ‘ :.  sy A’f’~K a. a t  :- ‘p~” - .:.’!~.~. - - s
as. 1 .oo .~~~~~~~~~~~~~~~~~~~~~~

‘ 
- - sLp: s~t :1t to  so t ab’ : o~ s t r i l s .

A~WE DAC’A Th s~l1-f~ PROC2ff -:

• The a rm . - . : : cr_ oy L . - c o:sp e e l ; -
- f t a o r ”  n . a ’ , i r -  • . t h  c i  I.; coroar 

t l y s’y so ~/C ‘ :. ; ‘n - t er , t o t a l  storage .s” o., t he . - peed - f ’ :SL s a:.p . - - ,
t o e  5.: .-sn cc ’ . Irc i .

~3. Tab -n:a ce - 
-
. 

-. computer  wat :o ~r ~~~ - -u ’~ ~~ f ( -  - o ,thc’:- wsti :  a oar 
- a r _ s  ~cara ;af ooso.or prc-gr :war car be o l f o r ~~-i , arm cea. :ceo’ole a’ the

so._ t~~. Ts , C~ a: Ve ra c arivc-r.icnt if the- i n L t _ a C  - “.:.- ,Cs.: ir.cilcabe ma’.
roar :..abe tOe ,~t ’ ) .. oooic~. a’ ‘to the :amplara’ moe 50. ‘,5.e ‘art a’ ~~C 0 -  .00 - •

To- _ rs’s -r- ...m - aecatThd by .IJWIC is as fola’w. aoci us lm’o’:. ~
- i ar a - so.

: tha . Too ’ t r ial it ar_ s -.- rr th’ eo for  was to  rn cra rsor  - s-s aohar’ic :’ a Toe -b ;
v iober.th; _ .no Site - ‘. a.

C~~. Af t e r  so-:..’tss,_o.; or., so_c. .  f 3  oh_car l: myctoer  us 100 m a r c  inouro  a l t ,
::s’_n; the s’ Is: _ a r s  d.~a ar.cd . oor aab  area by y n s l a c  ser ;’rc_ o_ . ? o.

tOe 13 s o-~ . _ m.’n~ dia:€ ’ly sefore  L~~JCCH 100 rn ,ust er  anon it s o t

15. .m:;... I._. us so tea ’  us by toe-  oo:.pther when S:.e V O_ O  us la’.’el to

I s  fa~~ . ~.3 ~ uso. A f t h :  ababo;: a: d u o c o m- o  os. - :aop _riy  u.s .
ci to  -o .. - - s , ara d u t a  s t o red  us sesuontial  ci sic fcCl;-:-o.. ; to’s

: : f _ - ,od cyclIc  a ’s m~Je a X e S .  The outputs  of the acce le rometers  arc- mer.I s.
so -~~t mpacs wit :. toe sea surface  car. be detected.

‘. :.f’ter ~-?ACC the s~~op l n g  interval is reduced to 2 m:eo for ~~
- ,:co’.rii ,

us 3300 samp les  and then  reverts to 10 rns ec un t i l  the s tar_ c--: area _ : f’5’C I .

d o .  The vary_so; .~arple r aoo.~ were cJooseo to match the e:.op ’cteci. iCco aol _ fl

bes :aj a rur  of trit .  iri.s:roamcr.:~~i body at d i f ferent  period:  of it: f ,_ ; oo .

- . The f : re;o_ ar  system nat been used, as toe os.l.r recuscar a’ 5C~~_ so ui t a ’
Toe esusosric n.t has been reliable and has beer. .s riTo o ‘ sod  to  so..-: 20 so_ I ’s

~~~~ arc ,rS .  0.0 arc; c:oo.sl n, ‘the O tolOiDiOc-010 was crooc.-cc I Ceo rod Soc 1.’TC
a’.~~t_ I_ oa~~~ :t ..r r.-~o b . c  ATITE -ioochang C o.apmc;o t fad e-si to red o..’ - cor s- ’scsl y .
abs record_ri ; .:.:scs .Iaat..oh.lly recorded the disaster.

Dura..g ‘a.~e one volatile nature of the storage medIan has mar caused
prob lem: as the-  veh icle has been recovered a Lt o s o  a few days .

31. Twa;: -,’ so the -  hosted -c .pacity of the recording :yr;~ sm i a..- nece..’:as’ ,
-o  -cr ier  care~~illy ma 5 . to record arid how o f t en .. Thic- sias C ci -hv ious
5ravas:a es in the s-cisc aens~ analysis.

‘CPcLASsIF:ED/JT;LII’; TE D
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ci Or .~
-2 IC - : :~ PA”~~ fPECTET CATIC C

dl ar-s c,l roso. t,

- •  . A /  /~- V D C  + 2V — 1V fcc;:. a r~- s.ar ; ; aol~s sa’. ’ -r-;; p-a’s. or,tarou.01
• ~‘

..y ‘.‘us-t . .  car .ar , tJ ~~e RS 1. ~~ax Lmarn cus’r~ ar or- _so. at psas. tor . -

- . 5 2 . r- -
i i .  --~ I’ DC f_ s . t . .  13K ohio . C..gr.al t o  r e  m a c n o  aluori ‘to ool’i zy:-- 000 50

sf_sc. b r_ny I : rsi octe -  runs . 

se_ - s vsltus- i_ne is the zero volts line a;. a. arid To-., a’~.a I:
I:sl _ esi f r - ar .oe f r~soe _ 2  the o mi t .

-~ .‘- - T h -  / .  . 
-e .0 c~~ _L 1.  . 0

0 to _c~~ j .ar fo r  less tb_cs 3.5 se-cuiOc.

3. I oeloc :s:ior. ~~~~~~~~

-
. ._0 ‘- ‘ + arI’.

~ ta nc- s to narsayc tni e asapsete carte::.

abco t c i ca l  ThtWt ...

The c u z o c t  .:ay:. ;-aI l aep en i oro she sopu s dir ec~ ion asd wall be — P-C as
±‘.~li :c,I-

-- y.a:oas, lui~ ted to + 5. TV DC ~~i ’t h ,  inputs -,.h.- vrs t’.ll sca lc- .  3m ~- idc
a_cr . s_cops- wsl_ be connected to the zyzte o sc-re -collage s toiC . F’ _

~~ S C S i ’ S

s-al) represent the following in~.cts. The exact values of zeal-c f amor :
00 :‘ C C 5 X c C ~~.

sn-o Fonc Scale 90 ‘to 110 deg/sec
3,;nno Coarse Scale 380 to 4~0 deg/sec

;.osci-::”om .s:r Pine- Scale / .5 t o ~.5 g
.bc::l-:rocoo:er Coarse Scale 19 to 22 g

m o O  to 30°C ac-si 1.5 m V  max

..-.ccel:r : ar~~r Scorn temp To mV typical
IC reV max

Accelccocemr 0 to 31°C, add 3 mV max.

fare - -o l e  0.25~ of  reading or 0.03 deg/sec whichever is gr’-~oar’.

Ta o coos- c scale 0.? -% of readissI’ or 0.12 de ~~~~ whi -nev-’r a” •~r”- ,~-
The od d2 per-arab :_ lThwe i at rater ,v-.r 100°/see, limi ted by Sc-c rc - i_ c cip~~~ian ,
O s , - us a_ne rad~~ss; a’ oo..ras r .  Dh C.. clause ci not mandat cc~:.

a’ 0 ~~~~~C Se:~ 
~ 30 ~~/g

2 
‘r 0 

~
y a -’ ( S -

t,ciopbc .01, :ruce;.ar :,e,KrO. Not possible ci check tu-, it .
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~oc. -~ lay 0 . - 0 t p . 0 5a’h S’s..- . - - :C .s  o p t .

:1 ~~~~~~~~~ saa ’ , usl _c. (marisfact . 
~
‘- .- a ’ a , n.o’. so-an-ca’. s c:.)

.0. •,:‘ A c - i c’ _ oIcn 2- .--os _ t :-I:o- of Cyrcu;

• ~
-.: ~~~~~~~~~ ~~~~~ 5.j~~~~ :5j ~~~~~~~~~~.

to. - .oo.l uspl_ - . .  of ri -c- s

I to  c iT tar -/ se-c: l O S s  0o.5

icy/sac:  :-o ar o. -.i_o 3

S. ..-

A c - s ci-s:’o::.a’ec 000 applioslabe.

Cc. ..,‘:oem sat  oar 5- , us lla.~t five cans of one mtc-i- .oe s m _ rose-i  by
o ::s.aases.

Oss Catch zos~.- a’ .o sos-I .:, 20 m utates.

-; 2 . • • s;~ ::s -sarI j e-a’c’-o Pot et e ra

- .
C. c O-tmiiOC t eop er a :~~r’s 0 to ÷3u C.

I- -rage :sc.3-:russce ~~0
0
C to ÷65°C.

• ,.I_ ..a’s~~.i soar. stored an a sealed contaaoer at ap p rcx a t a r e l  -

II. srauso:o.

to s-:sthssao-d 2 oo..,rs each axis , 14 to 30 Hz sine sat e c-cs ,
..oecpo to. 23 so_route: .

e.

sane  ‘says soape ?Ic; peak , dura t ion  5m sec. In any direction.
IC .,, psneoo to be rcr..r.aco.- —Iursr’ig ,soock .

f .  ‘J o-cu-us .

ac-usprn-c:ot  so w it o s ta n d a -c-a’s _c, of 0. ’ mm when not opera t_ coy .

U TCCLASStFIED/~JNLIMITED
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T ~- . . BATTER V PACK 
1o 1~ 

\
1 241

/
/
~- SS 16 - 26

SOCKET

~85

1/4 ~A’.~TE RY PACK

266

• 
270 

DIMENSIONS IN mm s

APPENDIX A
INSTRUMENT PACK DIMENSIONS
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Cc-T~ UTE.R CYS’TEM SPECIPICATIOT.’

- system W s l l  mu)tiplex the following inputss.

ha ssober of i np u t s  i~ off.

b. CsompiIng rate — program controlled.

c. Analogue signal level — ÷ 5V for full scale.

kax~ m-as~ sagnal leve l — + b y  will  not cause damage .

e. :ssps t impedance > I M O

f .  Ting le ended inputs  with common OV as pseudo d i f fe ren t ia l  inp 5t .

;. Sad. lo Spares 32 way connector 466—703 iS used for data and cons-sc-ac-is.

P-over au Command Connections

a. 7V @ 12A m~rImwn .

a. Corsoectisos to charge store support battery.

c. Coo..eecsaon: to change program start address.

I. Thietype connectaons .

e. Sadlo .Cpares connector type 466.624 is used for power connect ions .

3. PsonIn..: Times

a. ?rograt loading <10 minutes.

a. :~iaxima.rn delay before trial without loss of program < 5 da~TS .

o. Data retrieval within 10 days of trial.

!~ CMO S :-:ernoclr ~apport

.-siOOdJ to be supported by battery for a minimum of ~0 days a f te r  bests;
full charged. The battery is permanently connected across the memory sossi c ar-s
Too completely discharged and stored without damage.

5. Es’ovaror_me—o:aI

a. Operat ing temperature 0~ to + 70°C.

‘o. Wil l  withstand a vacuum .

o. Vibration 14 — 30 Hz + 3g.

a. T~oock 250g for 5 msec.

CICLASS h-’TEC/ :1
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APPENDIX B
COMPUTER DIMENSIONS
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DO~ U~~~NT CONTRO L SR~ ET

UNCr~ASSIPIEDtJ1LIMITED
,- % . . , , , — .- .o.za ty cia8b3 ,tLcat ~,on of sheet .

- , .,‘~ ~~~~~~~ th~~ ~~~~ shou ld cont ai n only unc~abs jf ied information. i f  -. o~~.,’ - -~-~~:, t o

~~~~~~~~~~ i n f o r met i on , the box conce~’ned mtj s t be m arked to indicate the c1598iLL C .’It.G fi - g (R,~~(0 • t

o-~~ .. ~~:e rence ( i f  known) 2. Originator ’s Referenc e 3. Mency Reference 4. ~~~~

TECH i~OTE 584/78 ~~~~~~~~~~~~~~~~ -

ACC No 46314 1
- 5. 0 . ~~~t...:s .L.~~~ 6. Originator (Corporate Author) Nan. and Location

(lo ~~~~~~~ 
.

- - .., - Admiral ty Underwater Weapons Establish ment

- 

Port land , Dorset , UK

- ~~~~~~~ i%g~ncy ’~ oa.Sponaoring Agency (Contract Authority) Nan. and Location
to i n o wn)

A DESCRIPTION OP A RO~~JST DIGITAL
RECORDZNG SYSTEM

?a. S • .~. ~rt Foreign Language (in the ease of translations)

7b.Presented at (f or conference papers). Title , place and date of conference

-~~. Au thor 1.Surn ai~~ , initials T95.Author 2 9b.Au thors 3, a... 1 10. Date . pp. ref.

A COL-T JULY 78 23 —

t O .  ontrac t Number 12. Period 13. Project 14. Other References

to. 0~.str.~~ut~~on statement

O S .  Descri p tors (or keywords)

Adsc ra ct -
-

A description is given of a robi.ist and accurate sensor pack arid recording
sy:tc-m developed for torpedo water entry trials. The recording medium is a

computer controlled solid state memory.
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